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MMOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CpeaHEro olIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABIBIIEMBIX K
MaTEMaTUYeCKOMY O00pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBIAJECHUE KITIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU  OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEr0 OOILEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUHM B HAIPaBJICHUU JUYHOCTHOTO
pa3BuTUsl OO0yd4arommxcs, (QOpMUPOBaHUS (PYHKIHMOHATIHHOH MAaTeMaTUYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. PazButue y oOyyaromumxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOUICHHH PEaJbHOTO0 M WACATBHOTO, XapakTepe OTPaKEHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
ydaluxcs, a TaKKe KAauyecTB MBIIIICHHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpPMHUpPYEMOE IPU H3YYEHUH OO0Yy4arolMMMCS
MOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUIMA
B XOJI€ pEILICHUS TeOMETPUYECKHX 3a7ad, YMEHUE BBIJBUTATb W OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPH PELIEHUH 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITeNbHOCTH uYenoBeka. OpHeHTalMs YelloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXXEHUS OKPYIKAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO MO3HaHUS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATENBHOCTH,



ABIIACTCA OOHUM U3 MPOPECCHOHATHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUSI Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUUECKON JAESITEIbHOCTH 110 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe 0OyueHHs — 00ILIeo0pa3oBaTeIbHOE U OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHUss U
UCIIOJIb30BAaHUSl  CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JAEUCTBHIA,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOIO MPOJOJIKEHUSI 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I€OMETPHUH.

[Iporpamma no reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUI
Ha ypOBHE OCHOBHOIO 00miero oopasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTUYECKUE YMEHUS, CBSI3aHHbIC
co cnenupuKONd TeoOMETpUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyUUTbh €OMETpuUio Oojee
riyOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTKeHre Leau OCBOEHMSI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax ABISAIOTCS:

e (opMHpOBaHHE IIPEACTABICHUS O TIEOMETPUU KaK 4YacTh MHUPOBOI

KYJIBTYpbI U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYXKaIOLIMM MUPOM,;

e (opMHpOBaHME IPEACTABICHUS O MHOTOTPaHHMKAX W TeJlaX BpaLICHMS
KaK O BXHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opMHpOBaHME YMEHMs pacloO3HaBaTb Ha YEPTEkKax, MOJEISIX U B
peaJIbHOM MHpPE MHOTOTPaHHUKH U TeJa BpalleHMS;

e OBJIaJICHUE METOJIaMU PEIICHUs 33/a4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHMKaX U TeJIaX BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE  QITOPUTMAMH  PELIECHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE yMEHHUS TPOBOAWTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXIeHHs B XOJ€ pELICHHMsS CTePEeOMEeTPUYECKHMX 3aJad M 3ajad c
IPAKTUYECKUM COJIEPKAHUEM;

e Da3BUTUE  UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX  CIIOCOOHOCTEM
oOy4arolmuxcsi, I03HABATEIbHOW  AaKTUBHOCTH,  MCCIIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIeBaHTHOU
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiIX W INPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTH HX Ha S3BIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMs 3ajad, peIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa30M OopraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
JaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NIPEACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOAUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBAaHUE OOpa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepxkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B POCTpAaHCTBEY, «Tena BpaiieHus,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M IO ToJaM
0o0y4eHHUsl Ha YPOBHE CpPEHEro o0LIeEro 00pa3oBaHus.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
HNOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINUCh B
OOLIYI0O CHUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OOYyYaroIMXCsl, pacIiupss U
yray6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcsa 2 yaca B Henento B 10 kiacce u 1 gac B
Henenmo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
napajuleNIbHble M CKpeumuBaronmecs npsamele. [lapamrensHOCTs NpAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPAMBIX; NapAILIEIBHOCTh NMPAMON M TJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPsAMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajulesIbHbIE IIJIOCKOCTH; CBONCTBA
napajulenbHBIX TuIocKocTel. [lpocteiiine mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenume]]; HIOCTPOCHUE CEUCHHI.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopemMa O IIpsAMOU
NEPHNEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 70  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIOCKOCTEW: TPU3HAK  IEPIECHAMKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYJIISIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TPaHU U OCHOBAHHUS MPHU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/IbL; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHpaMUAA M IPaBUIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeKa’ip u ukocaap. CeueHus Npu3Mbl U TUPAMUJIBL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuielienunenax,
MPAaBUWJIbHBIX MHOTOTPAHHUKAX.



Brruucinenme 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Inomanp OGOKOBOW TOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSMOM TMPU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJILHON MUpPaAMUIBI,
TeopeMa O IUIomanu yced€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KIIACC

Tesa Bpaimenus

[umuaapuyaeckas MMOBEPXHOCTb, oOpasytomue UIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKON mMmoBepxHOCTH. [[unwHAp: OCHOBaHWS U
OOKOBasi TMMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJh OOKOBOW W TOJIHON
MIOBEPXHOCTH.

Konudeckas moBepXxHOCTh, 00pa3yroline KOHUYECKOW TMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON moBepxHocTu. KoHyC: OCHOBaHME M BepIrHa, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolire U BHICOTa; OCHOBaHUS B OOKOBAas IOBEPXHOCTb.

Cdepa m map: 1eHTp, paguyc, AUAMETP; IUIOMIAb MOBEPXHOCTU CHEpHI.
B3aumHoe pacnonoxenne chepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
10 CHEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KomOuHanmu Tenm BpamieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIM OKOJO cdephl; cdepa, BOHCAHHAS B MHOTOTPAHHHK, WJIA TEJO
BpaICHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnena u ciaeactsus u3 He€. OO0bEM LUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Tomobubie Tema B mpoctpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenus mwimHApa (TApAICTBPHO W TEPHEHAWKYJISIPHO OCH), CCUCHHS
KOHyca (MapajijieIbHOE OCHOBAaHHIO M TPOXOJIIIEEe 4Yepe3 BEpIINHY), CEUCHHUs
nrapa.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

Bexrop Ha miiockoctu u B mpoctpancTBe. CI0KEHNE U BRIUUTAHNE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCO0. PazmokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBmiio mapamnenenumnena. Pemenwe 3amad, CBS3aHHBIX C
NPUMEHECHWEM TpaBWi JCWCTBHIA C BeKkTopamu. lIpsMoyronbHas cucreMa



KoopauHaTt B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az7ady, peneHuu, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/BIXaA, peryispHas buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HW, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1ad MATEMAaTHYECKON HAIPaBICHHOCTH.

IKOJIOru4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHHUEM BIIMSHUS
COLMATEHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUATLHON
cCpelbl, OCO3HAHMEM TJIOOAJTBHOTO  XapakTepa OKOJOTHYECKHX  MpoOiIeM;
OpHUCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTHUYECKUX 3HAHUHM JUIS pElICHUs 3a1a4 B
001acTH  OKpY)KaloLIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJCTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH W  OOIICCTBEHHOW MPAKTHKH, I[MOHHMMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YelIOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWJIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEJICTBOM TIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATECIBCKYIO JICITCILHOCTD
WH/IMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvnvie = nosmaseamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaIOWUXCs (0c8oeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHull pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeiicTBUA:

e BBISBJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC MPU3HAKA MATEMaTHICCKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyITUPOBAThH
OTIpe/Ie]ICHUs]  TOHATWN; YCTAaHABJIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA MJIsi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NpOTUBOpeYHs B (aKkTaxX, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUH  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKIICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BHIOUpATh HaubojJee MNOAXOIAUMI ¢ y4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue JeHCTBUSA:

e HCIOJb30BaTh BOMPOCHI KaK MCCJIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemy,
yCTaHABIMBAaTh WCKOMOE€ W  JaHHOe, (QOpMHUPOBATH  THIOTE3Y,
apTyMEHTUPOBATH CBOO TIO3UINIO0, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS M BBIBOJIBI IO pe3yIbTaTaM
POBEIEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOIlECCa, a TAKXKE BbIJBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nndopmanmeii:

e BBIBIATH AePUUUTH MHGOPMAILINH, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U JJI pEUICHUs 3a]1auu;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhvie KOMMyHUKamue@Hwle Oelicméus, o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh M (OPMYJIHUPOBATh CYKJIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICIEHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYKIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB Juanora, oOOHapy»uBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyTupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCIICJIOBaHMsI,  IPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIUBUyIbHON pabOThI pH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11ETTh
COBMECTHOHM JeATEIbHOCTH, IUTAHHUPOBATh OPTAHHU3AIUI0 COBMECTHOM
paboThI, paclipeeNIATh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeiicmeusl, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanus:

COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a]1aui, BEIOUPATh CIIOCO0 peleHus
C YU4€TOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(pOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIeTh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI TIporecca U
pe3yJibTaTa peleHus MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HHUX IPU PELICHUH
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIAMU: NMAPATIIETBHOCTb U MEPIEHAUKYIISIPHOCTD NPAMBIX
U IUIOCKOCTEH.

KnaccugpuuupoBaTb B3aUMHOE pacCIOIOKEHHE TNPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JBYI'PAHHBIM yroJyl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yriia; JUHEWHBIN Yrojl ABYTPAHHOIO yIia; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OmnepupoBaTh NOHATUAMM: MHOTOTPAHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OTPaHHHMK, 3JIEMEHTHI MHOI'OTPAHHUKA, IPaBUIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOTIOIPAHHUKOB (MHpaMHla; pPU3MA,
IPSIMOYTOJIBHBIN Mapauieenumne, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaluy (BBIMYKJIbIE W HEBBIIYKJIBIE MHOTOTPAHHUKH; IIPaBUJIbHBIC
MHOTOTPaHHMKH; MPSMbIE U HAKJIOHHBIE IIPU3MBI, [IAPAJIEIIECTIUIICbI).

OnepupoBaTh MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJIb3YSl METO/, CJIEO0B.

CTpouTh ceyeHUs] MHOTOIPDAaHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKME YEpPTE)KHM W3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIyp: BHI
CBEPXY, COOKY, CHU3Y.

Pemats 3a7aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIHUYMH MO o0pa3iam Wiu
QITOPUTMAM, TNPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOIAbl MPHU PELIEHUU
CTaHAapPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIIEHUE PACCTOSHUN MEXIYy JABYMs
TOYKAMM, OT TOYKM JO TMpPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemats 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIHUYMH 10 o0pa3iam Wiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAIIMTUYECKHE METOJbl MPHU PELICHUU
CTaHJApPTHBIX MaTeMaTHYEeCKUX 3aJady Ha BBIYUCIECHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCA NPSMBIMHA, MEXIYy MNPAMOH M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnsate 00bEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIUUCISATH COOTHOLIECHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKThl I PEUIEHHs] CTEPEOMETPUUECKUX
3a/1a4, NMpeAoJaralolux HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOU (opMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKHUX 3a1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKWU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IppMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUW W IPUMEHSTh W3YUYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TEOpeM, amnmapara aireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KITACC

OmneprpoBaTh MNOHATUSAMHU: LWIMHAPUYECKAsT IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKONM  IMOBEPXHOCTH;  ILWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (HUIUHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaILlCHUSI.

KnaccudpunupoBaTs B3aMMHOE pacnoloKeHUue Cephl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOUIAAM  TIOBEPXHOCTEH Tel  BpALICHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHUCaHHBIH B cdepy u
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbI4uCasTh COOTHOLIEHUS MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00BbEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) INTIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢quryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMUSL.

W3Bnekatb, HWHTEPHPETUPOBATh U IpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKAX.

OnepupoBarth NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  NEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTaHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH MPaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATBI BEKTOpa, YIOJ MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTODBI.

HaxomuTh cymMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJsApHOE IIPOM3BEIAECHUE, PACKIAABIBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTs reomeTrpuyeckue (aKThl Ui PEUICHHs] CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IIAaroB PELIEHHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare npocreiimme reoMeTpu4ecKue 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTI'O METOAA.

Pemare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUM U
HAX0XkJIEHWE FeOMETPUUECKUX BEITMYMH 10 00pa3laM WM aJirOpUTMaM, IpUMEHss
W3BECTHBIE METOBI ITPU PEIIEHUN CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATp mpoCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNTHE NpHUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONMy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUW Ha $3bIKE TE€OMETPUH, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, ammapara ajreOpsl; perarb
IIPAKTUYECKUE 3a/1a4l, CBA3aHHBIEC C HAXOKICHUEM F€OMETPUYECKUX BEJIUYMH.
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Koutpoabnbie IIpakTuyeckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 1
BEACHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexka HOK
[TapayienbHOCTD IPSMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISAPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6mmoreka [IOK
4 v 10 1
1Bl MEXAY MPSMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1 209637
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
6 OOBEMEI MHOTOrPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' s r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



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

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aesioB U TeM uudposbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
but6mmoreka [JOK
Tena pauenus 12 https://m.edsoo.ru/1¢209e37
N but6mmoreka [JOK
1
ObnEmbt Te > https://m.edsoo.ru/1¢209e37
BekTophI ¥ KOOPAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpeHue, 06001IEHNE, . ) but6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSITHSI CTEPEOMETPHH:
TOYKa, MpsiMasi, IIOCKOCTh,
npoctpaHcTBo. [IpaBuia
1 I/IEOG I;.)KGHI/I}I Ha pI/IC Kax: 1 bubmmorexa LOK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300paKEHUS TIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
ITonsTHA: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS IPSAMAast 1 buGnnorexa LIOK
- 11eP p https://m.edsoo.ru/2d8a9¢99
U IIJIOCKOCTD
[TonsTus: nepecexkaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIIUECS IPIMas 1 bubmmorera IOK
- 11eP P https:/m.edsoo.ru/db685e73
U IIJIOCKOCTD
3HAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | bu6mmoreka [IOK
pUCYHKaX, Ha IIPOEKIINOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHbie cBeneHus o kyoe u

5 OAPAMUIE, UX PA3BEPTKU U MOIEIN 1 buGnnorexa LIOK

p XD p ' https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bbu6nmuoreka [IOK
6 HauanbHble cBeeHUs 0 KyOe U 1
a y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

ApaMuJe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOTPaHHUKOB

[ToHsaTHE 00 AKCHOMATUYECKOM

7 MMOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5céfe
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMATHYECKOM
8 MOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI bubmorexa HOK
p p pHH: https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTre 06 aKCHOMATHIECKOM
9 MOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI bubmorexa [TOK
p p pHH: https://m.edso00.ru/65¢6b106
CTEPEOMETPHUH U CIICICTBUA U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM
10 MOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI bubmorexa [JOK
p P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUA U3 HUX
B3anMHOe pacnonoxeHue npsmbIx B
1 IIPOCTPAHCTBE: NEpPECEKAIOLINECS, bubmuoreka [IOK
MapajuieIbHbIE U CKPELIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh IPSIMBIX U
IJTIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieibHbIE MPSIMBIC B bubmorexa HOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
MPSAMBIX
[TapaniensHOCTh IPSIMBIX U
13 IJTIOCKOCTEMN B IMTPOCTPAHCTBE: bubnnorexa HOK
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
bu6mmoreka [IOK
14 VYIIIBI ¢ COHAINPABIEHHBIMU

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



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
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CTOpOHAMU

15 Yron Mexay nNpsMbIMHU B bubnnorexa HOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTH MIIOCKOCTEM: bubmuoreka [IOK
rapajuieIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18255
18 CBoiicTBa napajjiebHBIX MIOCKOCTEH Bubnmorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (Gurypsl Ha MJIOCKOCTH: TETPad Bubmiorexa LIOK
P - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne;y
bu6mmoreka [IOK
2 IT i
0 OCTPOCHHE CeeHHH https://m_edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26feSd
KonrponsHas pabora o Teme
2 "IIpsimble U TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJI0OCKOCTER"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 HJISCKOCI"[H/I'};IG pHeH UK IJ)ISI HbIE Bubnmoreka LIOK
- TEPTCHIRY AP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [Ipsmbie napauienbHbIE U bubnnorexa HOK
MEPIEHINKYIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPIEHINKYIPHBIE K TNIOCKOCTH https://m.edso0o.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubmmoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIsIpHOCTH bubnnorexa HOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/79165d15
)3 Teopema o npsiMoit bubmmoreka [JOK
MEePIEeHANKYISIPHOM TIJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmuoreka [IOK
MEPIICHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubnnorexka HOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HaKJIOHHBIE:
31 a(i:TOﬂiHeYOT IT)OIIKI/I 0 IUTOCKOCTH buommorexa OK
p fl ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAUKYISIp ¥ HAKJIOHHBIE:
32 aCPCToinHeYOT EO‘-IKI/I 0 TUIOCKOCTH bubmorexa [TOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
[IeprienaAuKymsIp ¥ HAKJIOHHBIE:
33 anCTOHiI/ICYOT EO‘-IKI/I 0 TUIOCKOCTH bubmmorexa LIOK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSIMOM J0 MIOCKOCTH
[lepnenauKynsp U HaKJIOHHBIE:
34 anCTOHiI/IeyOT i)oqlcn 0 TUIOCKOCTH bubmmorexa [TOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSIMOM J0 MIIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXIY bubmmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YIroJj, JUHEHHBINA yro bubmuoreka [IOK
JABYIPaHHOIO yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEUHBIA Yol bubnnorexa HOK
JIBYT'PaHHOI'O yIiia https://m.edsoo.ru/c7¢777ed
38 [TeprieHAMKYASAPHOCTD MIOCKOCTEM: bubmuorexa [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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IIPU3HAK NEPIECHANKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:
39 Hp§3HaK He}})lnegﬂHKynﬂpHOCTn JBYX bubmmorera LHOK
& https://m.edsoo.ru/ed9¢2a8e
IJI0CKOCTEN
[TeprieHAMKYASAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX MepHeHIUKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tp€x neprneHauKyspax bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 Tp€x neprneHauKyspax bubmmorera LHOK
https://m.eds00.ru/91246736
KonrtponsHas pabora o Temam
44 "IlepneHIUKYISIPHOCTD MPSMBIX U bubnuoreka [IOK
mIockocTeil" u "YTibel Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTpaHHUKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE bubmmorexa [JOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKa
[Ipu3ma: n-yronbpHast npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBI; IpsAMast U bubnnorexa HOK
HaKJIOHHAsI MPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MOJIHAS] TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpaMOyTroJIbHBIN bubnnorexa HOK

MapajieenuIea U ero CBOMCTBa

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



https://m.edsoo.ru/ec3e2da3
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48

IIupamuna: n-yrosnbHas nupammuaa,
IPaHU U OCHOBAaHWE MUPaMUJIbL;
O0KOBas U MOJIHAs! TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

Bbu6munoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKHU:
HOHSTHE TPABHIBHOTO
MHOT'OTPaHHHKA; TIPaBUIIbHAS TIPH3Ma
¥ [IpaBWIbHAS MUPAMU/Ia; TPAaBUIIbHASL
TpEyroJibHas MUPaMUa |
NIPaBUJIBHBIN TETpasdap; KyO

Bbu6muoreka [JOK
https://m.eds00.ru/074c8865

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTa’yIp,
JOJIeKa’p U UKOCAdIP.

Bbu6muoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHst B IPOCTPAHCTBE:
CUMMETpHS OTHOCUTENIBHO TOUKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpHUHU B TUPAMHUJIAX,
napajuiefienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Bbu6muoreka [IOK
https://m.edsoo.ru/b9¢777d9

52

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&0Opa, TUaroHasiu,

YTJIBI

Bbu6muoreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU MPSMOM
IIPU3MBI, IUIOIA/{b OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
NPAMOU MPU3MBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOM MOBEPXHOCTH U

Bbu6nmuoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTHU MTPABUIILHOMN

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOM

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

MHUPAMUIBI
55 KonrponsHast pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
n bu6mmoreka [IOK
I1
36 onATHE 00 00BEME https://m.edsoo0.ru/7ad0020b
N bubmuorexa [JOK
37 OOnEM mapavue! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOnEM mupamue! https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOwEM mupamue! https://m.edsoo.ru/2faade3f
N bu6mmoreka [IOK
ol OGbEM npHsMb hitps://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OOném pH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 06
DEM HPHIMEL https://m.edsoo.ru/482d3f51
64 KonrponsHast pabora o Teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenme, 0600MIIEHNE
65 CHCTEMAaTH3allsl 3HAHHH. bubmuoreka [JOK

[TocTpoeHue ceueHuii B
MHOT'OT'PpaHHUKEC

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
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[ToBTOpenue, o6o0IIEHNE
cucTeMaTH3alus 3HaHUH.

66 Beruncnenue paccTossHuNA: MEXTy | bubmmoreka [JOK
JBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, 0600IIEHNE
cucTeMaTH3alis 3HaHUH.
Brruncienue yriioB: MeXI
68 CKpGH.II/IBaIOMfMI/ICH HpSIMIZMI/I, 1 bubmmorexa LOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kounrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: eHTp, paanyc,
1 IUaMeTp; IUIOIAab IOBEPXHOCTH 1 bubmorexa LOK
P> P https://m.eds00.ru/0341bc2b
cepbl
B3anmMHoe pacnionoxxenne cepsl u
Bbu6nuoreka [IOK
2 IUIOCKOCTH; KacaTelIbHasl IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 Nzobpaxenue chepsl, mapa Ha ) Bbu6muoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/be15f712
Hunuuapuyeckasi MOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON ) bubnnorexa HOK
IIOBEPXHOCTHU, OCh LIWIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIas U ocCh; ) bubnnorexa HOK
IUIOIAh OOKOBOU M IMOJTHON https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o0paxenune muanHApa Ha
MJI0CKOCTH. Pa3BEépTka mummHpa.

6 CeueHus MUIMHJIPA (TIOCKOCTHIO 1 bubmmorexa IOK

N P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePHEHAUKYISIPHON OCH LIWJIMH]IPA)
bu6mmoreka [IOK
7 Konnueckas moBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yroIine KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOM MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 obpa3 ast ¥ OCh; TUIOMIA]Th bubmorexa [JOK
P yl?m . e https://m.edso00.ru/897dd3b2
OOKOBOI1 U MMOJTHON TTOBEPXHOCTH
VY ceu€HHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIz]I/IH u é)OKzI;;: bubmmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0paxeHune KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubnnorexa HOK

10 .

[apajieabHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, IIPOXOJSILEH Yepe3
BEPILNHY)

1 KomOunanwms Ten BpareHus u bubnnorexa HOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONMMCaHHBINA OKOJIO

12 cdepsl; cdepa, BIUCaHHAS B bubmmoreka [JOK
MHOTOTPaHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpallleHUs

13 [Tonste 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICcTBa 0OBEMOB TN https://m.edso0.ru/26a03fb7

N bubmuorexa [JOK
14 06
DEM IWHITHHADA, KOHYCa https://m.edsoo0.ru/5513d87b
N bubmuorexa [JOK
15 06
bEM 11apa u IIOMAAE Chepb! https://m.edsoo.ru/d189bde2
b K
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. nomorexa I10

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



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

COOTHONICHUS MEXKTY TUTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMAMH
MMOIOOHBIX TeJ

17 KonrponsHast pabora o Temam bubnuoreka [IOK
"Tena Bpamenus" u "O0bemsI Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrtop Ha mimockocTH U B bubnnorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ci10’keHe U BEIYUTaHHE BEKTOPOB bubmmorera OK
P hitps://m.eds0o.ru/23f4f089
20 VYMHOKEHIE BEKTOpa Ha YHCIIO bubmmorera IOK
p https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa 1o Tpém
21 HEeKOMILIaHApHBEIM BEKTOpaM bubmmorera LOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno nmapasuienenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 IpUMEHEHNEM TIPaBIII JEUCTBUH C bubmorexa LOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHEIA METO
23 i} I/IpI::H_IeHI/II/I reOMeE HYECKHUX ! buGnnorexa LIOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucreMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
25 VYron Mexay BeKTOpaMH. bubnnorexa HOK
CxkansipHoe MpOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725eftc4
26 Breruucnenue yrios Mexay bubmmoreka [JOK

IMPAMBIMHA U TINIOCKOCTAMHA

https://m.edsoo.ru/8etbe78¢



https://m.edsoo.ru/4a33a8ab
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
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtponsHast pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [TOK
. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHMEe, 0600IICHNE 1

73 cucteMmaTusaius 3Hanuii. OCHOBHBIC ) bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHmEe, 06001ICHNE 1

29 cucteMmaTusaius 3Hanuii. OCHOBHBIC 1 bubmuoreka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHmE, 0000IIEHNE 1
cHUcTeMaTHu3aIvs 3HaHui. 3a1auu bubmuoreka [JOK

30 1
IUITAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
perieHus
IToBTOpEeHME, 0000IIEHNE U

31 cHCTeMaTH3alus 3HaHui. 3agaun ) bubmuoreka [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
IToBTOpEeHME, 0000IIEHNE U

1 cucTeMaru3anus 3HaHuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK

33 HroroBast koHTpOIBHAS paboTa 1 hitps://m.edsoo.rw/ec24dfc?

14 IToBTOpEeHME, 0000IIEHNE U | bubnnorexa HOK
cUcTeMaTH3allus 3HaHUH https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpOBEPsSIEMOro .
00pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, MPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEICTBHUS U3 HUX MPHU PEIICHUHU
' reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTh MOHATHUSAMHU: NapaUIeIbHOCTh U MEPIEHIUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEMN
74 KnaccudunupoBaTh B3aMMHOE PacroOKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSIMU: JIBYTPAHHBIA YroJj, TPAaHU JBYI'PAHHOIO YTJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEHHBIA YroJl IBYTPAaHHOTO yIJa, TpaaycHas
Mepa JBYTpaHHOIO yria
oy OnepupoBarh MOHSATUSMU: MHOTOI'PAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, MPAaBUIbLHBIA MHOTOTPAaHHHUK
e Pacno3naBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (MHpaMuja, Mpu3Ma,
' IPSMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccuduinupoBare  MHOTOTpaHHHWKH, BBIOMpas  OCHOBaHUS  JUIS
. KjIaccupuKkauud  (BBIMYKJIBIE U HEBBIMYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKM, TMTpPSIMble U  HAKJIOHHBIE IPHU3MBI,
napajuieJIeTUIIe bl
79 OnepupoBatb MOHSATUSAMU: CeKymas MJIOCKOCT, ceueHue
' MHOT'OIPaHHUKOB
710 OOBACHATL NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' UCIOJIb3YSl METOJ] CJIEZOB
711 CtpouTh ceyeHUsT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBIMNOJIHATD

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXJACHUE TEOMETPUYECKUX BEIMYHMH 1O oOpasmam
WU alNrOpUTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl TP
pELIEHHH CTaHIAPTHBIX MATEeMaTHYECKUX 3aJad Ha BBIYUCIICHUE
pPAcCTOSTHUN MEXIYy NBYMsI TOUYKAMH, OT TOYKH JO MPSMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIMUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXACHUE TEOMETPUUYECKUX BEIMYHMH 1O oOpasmam
WU alNrOpUTMaM, MPUMEHSS] W3BECTHbIE AHATUTHUYECKUE METOJbl P
pELIEHNN CTAHAAPTHBIX MAaTEMATMYECKUX 3a7ady Ha BBIYMCIIEHUE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY NMPAMOW M IUIOCKOCTBIO,

MEX1y MIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IJIOUIAAM TOBEPXHOCTEM MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHUEM (HOPMYII, BBIYUCIISATH COOTHOIICHUS
MEXIY IJIOIA MU MTOBEPXHOCTEH, o0BEMaMu MOTI00HBIX

MHOT'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTb W MHTEPIPETUPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPeACTaBICHHYIO Ha

4epTeKax U pUCyHKaX

7.17

[TpuMeHsATH reoMeTpuuecKkrue (axKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, NPEANONaraplluX HECKOJIbKO IIaroB pPEIICHMs, €CIIU YCIIOBUS

MIPUMEHEHHUS 33/IaHbI B IBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIIMEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PEIICHUN CTEPEOMETPUUCCKUX 3ada4

7.19

[TpuBoUTE MpUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HH, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSTH MOTyYeHHbIE 3HAHKS HA TPAKTUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallud W TMPUMCHATH MH3YUCHHBIC IIOHATUSA B MPOHCCCC IOHCKA
perieHus MaTeMaTUYECKH chopmMyTupOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUHU, UCCIICAOBATH
MOCTPOSHHBIE MOJICNTH C HCIIOJIb30BAaHUEM T€OMETPUYCCKHX MOHATHH |
TeopeM, arrapara aireOpbl, pemaTh MPaKTUYECKUe 3a1auu, CBSI3aHHBIC C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINMYHNH




11 KIIACC

Koz IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIA
NpOBepPsIEMOro .
00pa30BaTeJILHON MPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHSIMH: HUIMHIPUYECKas TOBEPXHOCTh, 00pa3yromiye
6.1 [WIMHIIPAYECKON TOBEPXHOCTH, MHJIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TTOJIYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBats B3auMHOE pacmiofioKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATHSMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
[IApOBOTO CJI0, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM IOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POpMYIT
OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTKCAHHBIN 0KOJIO cdepsbl, chepa, BucaHHAS B MHOTOI'PAaHHHUK HIIU TEIO
BpallleHus
6 BblUMCHsATE COOTHOIIGHHS MEXIY IUIOHIAAIMH MOBEPXHOCTEH H
' 00BEMamMu TOJOOHBIX Tell
69 N300paxkaTs u3yyaembie QUTYPHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIOnHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MNPeoOpa3oBbIBaTh HH(OpPMALNIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aj1a4, MPEAIOIAraloIluX HECKOJIBKO IIaroB DPEIIEHHS, €CII YCIOBHSI
PUMEHEHHUS 3a/1aHbI B SBHOU (hopme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrIimoaaaTe ,Z[GﬁCTBHH CJIOXKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITI>, KaKMMH CBOMCTBaMU OHH

o0JIazmaroT

6.15

[TpuMeHsTH MpaBUIIO Napasuieenurnea Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl ~MEXIAy BEKTOpaMH, CKaJIsIpHOE IPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cymMMy BEKTOPOB U INPOM3BEIECHHUE BEKTOpPA HA YUCIO, YOl
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEAEHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiline TreoMETpUYECKHE 3aJayd  Ha TPUMEHEHHUE

BEKTOPHO-KOOPAWHATHOI'O METOJA

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTEMATHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMETPUUECKHUX BCIUYUH I10 o6pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHSAA HU3BCCTHBIC MCTOABI npu peUICHUN CTaHAAapTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINME IPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPEOMETPUUCCKHX 3aa4d

6.22

IIpuBOUTE NpHUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOLAE U

KHU3HHU, paCliO3HABATh IPOABICHUE 3aKOHOB I'€COMETPUU B HCKYCCTBE

6.23

[IpumeHsTh TOJy4YEHHbIE 3HAHHUS HA MPAKTUKE: AaHaJIU3UpPOBATh
peajbHble CUTYallMd W TPUMEHSATh W3y4YEHHBbIE TMOHSATHS B IIpolecce
MOMCKa pELIEHUS MaTeMaTH4YecKu CQOpPMYIUPOBAHHON MpPOOIIEMBI,
MOJICJIMPOBATh peajbHbIE CUTyallUU Ha SI3bIKE T€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIN C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIeCKUe 3a[aud, CBI3aHHBIC C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIeP/KAHUA

I'eomerpus

7.1

OcHOBHBIE MOHATUS CTEpeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUH:  AKCHOMBI

CTCPCOMCTPHU U CIICACTBUA U3 HUX

7.2

B3aumHOoe  pacnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUEcs,
napajuieJIbHble M CKpelmuBawpomuecs mnpsMmele. llapamnenbHocTh OpsIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MAapajUiesbHbIE IpsIMbIE B  NPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPATUIEIBHOCTh MPSAMON U IIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YIrOJ MEXKIYy TMpSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEMN: MapajuielibHbIe MIOCKOCTH, CBOMCTBA MapaJlIeIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapauiesenue], HOCTPOSCHHE CeUeHHH

7.3

[lepneHAUKYISIPHOCTh NOPSIMOW M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpSMBIE B
MPOCTPAHCTBE, MPSIMbIE NapaljIeIbHbIE U MEPIEHIUKYIISIPHBIE K TNIOCKOCTH, TPU3HAK
MEPHIEHANKYJISIPHOCTH IPSMOW U MJIOCKOCTH, TEOpEMaA O MPSIMOI NTEPIIEHIUKYIISIPHOMN
IUIOCKOCTH. YTIUVIBI B TPOCTPAHCTBE: Yrojd MEXAYy MpsAMOM M IUIOCKOCTBIO,
JIIBYTPaHHBIA yroJl, JWHEWHBIM yroys JByrpaHHoro yria. IlepneHaukymnsip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PAcCTOSTHUE OT NPSMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

HEepIeHIUKYIIsIpax

7.4

[loHnsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBITYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yronpHas
Npu3Ma, TPaHU U OCHOBAHMSA MPHU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msl. [lapannenenunen, npsMOyroibHbIM NapayjIeenunesa
u ero cpoiictBa. [lupamuna: n-yronpHas nupamMuaa, FpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIbI, MIPABUIIbHAA M yCeu€HHas MUpaMUaa.

DneMEeHTEI nNpu3Mbl W THUPAMHIBIL. HpaBI/I.HBHBIe MHOT'OTpaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUibHAs IpU3Ma M IpaBUjIbHAs NHMpPaMUIA,
NpaBUiIbHAS TPEYToJIbHAS MUPaMUa U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ip, AOJAEKa’aAp M uKocadapyrue CedeHus

IMPU3MBI U TUPAMUBI

7.5

CuMmMeTpuss B MNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMMUPAMUJIAX, APAJUICICIIUIIENaX, TPABUIIBHBIX

MHOTI'OIrpaHHUKax

7.6

Brruncnenue 31eMeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TMPSAMON MPHU3MBI, IUIONIA/Ib
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOH mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIbI, TeopeMa O IUIOMAIn

yceuéHHoil nupamubl. [lorstue 06 06béMe. OObEM MUpaMHIbI, TPU3MBI

7.7

[TonoOHsbIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXY IUIONIAIIMU TTIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6

I'eomeTrpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroiie HUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPUYECKONH ToBepXHOCTU. LlMmuHAp: OCHOBaHMS U OOKOBasl MOBEPXHOCTH,

oOpasyromas U 0Ch, TUIOIaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konundeckast TOBEpXHOCTh, 00pa3yIolIie KOHMUECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHHYecKkoi moBepxHocTu. KoHyc: ocHOBaHHMe W BeplInMHa, oOpasyromias U OCb,
IJI0MAaab OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAHUSA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, IuaMerTp, IIOMAAb TOBEPXHOCTH chepbl. Bzanmuoe

PAaCIIOJIOKCHHUC C(I)Cp]:l 1 IIJIOCKOCTH, KacCaTCJibHaA ITINIOCKOCTH K C(pepe, miomanab

chepsl

6.4

N3o06paxenue Tea BpalleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOuHanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OIMCAHHBIA

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpaIleHUS

6.6

[Tonsstue 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TIapayuieNienumnena u ciueactBus w3 He€. OO0bEM IuIMHApa,

KoHyca. O0BEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpoctpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha miockoctd U B mpocTpaHcTBe. ClI0KEHME M BBIUMTAHUE BEKTOPOB.
6.9 YMHO€eHHEe BEKTOpa Ha 4ducio. PasnoxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
IIpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTsel BeKTOpA.
6.10 IIpocreiimue 3amauu B KOOpAMHATax. YTron Mexay Bekropamu. CkanspHoe

IIPOU3BEJICHUE BEKTOPOB. BbIUMCIICHHE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIM METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenne meromamMu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3a/ad;
yMeHne (GOopMyIMpOBaTh W ONEPHUPOBATH IOHATHSIMU: OIpEeIICHHE,
aKCcMoMa, TeopeMma, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTelIbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSTH UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOA MaTeMaTHYeCKOHl WHIYKIUH;
IOPOBOIUTH JIOKAa3aTEJbHBIE PpACCY)KIEHHs TpH pEeHIeHUH 3a7]ad,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
ONEpPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALUU Ha
MHOXKECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
ammapar JUis OIMCAaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH pEIICHUH
3a1a4, B TOM 4YHCIE U3 JAPYrHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMNHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIO, IEJI0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENEeHHU, CTETIEHb
C paUMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBbHBIM
nokKaszaTteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOM3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJBIX,
palMOHANBHBIX, JEHCTBUTENBHBIX UYHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUINHM OOIIMH JenuTeNh U HauMeHbIIee
o01ee KpaTHoe, aNropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAaKOMCTBO C
pa3IMYHBIMU ~ TIO3ULMOHHBIMA  CHUCTEMaMH  CUHCIICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHHH CO
CTETeHsIMU M Jiorapudmamu, npeodpa3zoBaHus IPOOHO-pAIMOHATBHBIX

Bpra)KeHHﬁ; YMCHHE OICPUPOBATH IMOHATHUAMU: IMOCIEAOBATCIIBHOCTD,




apupmeTHuecKas nporpeccus, reomMeTpuyecKas porpeccus,
O0ECKOHEUHO YOBIBAIOIIAsg TIeOMETpUYecKas MPOrPeccHs; yMEHHe
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M @PTyMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcH  KOMIUIEKCHBIX — 4Hceld (reoMeTphyeckas,
TPUTOHOMETpHUUYECKass U  anreOpauyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOJIUTH
OpUMEpPbl  UCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  ONEepUPOBaTh
HNOHATHAMM: MaTpuna 2x2 u  3X3, OmpenenuTenb  MaTpULbI,

TEeOMETPUUECKUN CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIIBHEIE,
NoKa3aTeIbHbIC, CTENEeHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMA YypPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBI PA3JIMYHBIX MPUEMOB; pPEIIATH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMbl C IIapaMeTpPOM; IPUMEHSTH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOTUIHOCTh (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKLIMHU, SKCTpeMyM (GYHKINH, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHASL (DYHKIIHS, aCHMIITOTHI Tpaduka
¢yHKLIMHU, TIepBas ¥ BTOpas MPOU3BOAHAS (QYHKIIMU, TEOMETPUUECKUI U
(GU3HMYECKUN CMBICT TIPOW3BOJHON, TEPBOOOpa3Has, ONpeaeaEéHHBIA
UHTETpajl,; YMEHHE HaXOIUTh ACUMOTOTHI rpaduka (YHKUUHU; YMEHHE
BBIYUCIISITH  TIPOM3BOJTHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMITO3UIIMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKINW; yMEHUE HAaXOMUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HUCCIENOBaHHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMMEHBIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJH30BAHMEM alllapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMEHATH TPOM3BOJHYIO JUISi HAaXOXKIEHHUS HAWIydlIero

peliCHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLUAJIbBHO-3KOHOMHUUYCCKHUX H




bu3NYecKuX 3a1avyax; HaXOAUTh TUIOMAAN U 00BEMBI QUTY C IMTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATCMATHUYCCKOI'O MO,Z[C.HI/IpOBaHI/IH C

noMoIbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MNOHATHAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JTUHEHHas (yHKIMS, KBaJIpaTH4Has
byHKIIHS, parnoHanbHas byHKIIHS, CTerneHHast byHKIIHS,
TpUTrOHOMETpHUUYeCkre  (QyHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMKM, TIOKa3aTenbHas | Jorapudmudeckas GyHKIHH; YMEHHE
CTpOUTH TpaduKu HM3YyYCHHBIX (YHKIMHA, BBIIOIHATH NMPEOOpa3OBaHUS
rpa¢ukoB GYHKIHUHA, UCTIOIB30BaTh TPAPUKH IJIs H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33a1ad U3 JPYTruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapukd (QYHKIUH UL
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300pakaTh
Ha KOOpPAWHATHOM IIOCKOCTM MHOXECTBA PpELICHUNW YypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33Jayd pPa3HBIX THUIIOB (B TOM 4HCIEe Ha
NPOIEHTHI, JOJIHU U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HaJIOTH, 3aJ]a4i U3 00JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBI 1O YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh IPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOJAEIHPOBATH
peanbHblE CUTyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJIATH BBIPAXKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCJIOBHUIO 3a/ayH,
HCCJIEN0BATh IOCTPOEHHBIE MOJEIHW C HCIIOJb30BAaHUEM amnmnapara

anreOpbl, HHTEPIPETUPOBATH MOJYYEHHBIN pe3yabTarT

YMeHue oneprupoBaTh MOHATUSAMH: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAUYEHHUs, pa3Max, JUCIEepCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOTO Habopa;, yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBAaTh HH(OPMAIHMIO, TPEACTABICHHYI0 B TaOiHMIax, Ha
JIMarpamMMax, rpadukax, OTpakaroIlylo CBOWCTBA PealbHBIX MTPOIIECCOB U
SIBJICHUI; TIPE/ICTABIIATh HH(POPMAIIMIO C TIOMOIIBIO TAOJIHII M AUarpam;
MCCIIEIOBaTh CTAaTUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPHMEHEHUEM
rpadU4ecKuXx  METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAONIOAEHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHITHSMH: CIyYalHBI ONBIT W Clly4alHOE
COOBITHE, BEPOSTHOCTh CIIYYaflHOTO COOBITHS; YMEHHE BBIYUCIISTH
BEPOATHOCTh C HCIHOJB30BaHUEM TIpaUUECKUX METOJO0B; MPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BEepOSATHOCTH, hopmyny bepHyiau, koMOMHATOpHBIE (GaKTHl U (OPMYIIHI;
OIICHUBATh BEPOSTHOCTH pEaJbHBIX COOBITUN; YMEHHE OIEPUPOBATH
MNOHATUSMM: CJIy4ailHash BeJNWYHMHA, paclpeieieHle BepOSTHOCTEH,
MaTEeMaTUYeCKOe OXUJaHUE, TUCIEPCUS U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (QYHKUUM pacmpelneieHuss W  IUJIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEIbHOTO M HOPMAJIBHOTO PACIPEICICHUI;
YMEHHME HCMOJb30BaTh CBOMCTBA M3YUEHHBIX paclpefeseHud Juis
pelleHus 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCED,
METOJIbl BHIOOPOYHBIX HCCIEIOBAaHUMN; yMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATh MOHATUSIMU: COYETaHHE, TIEPECTAaHOBKaA,
YHUCIIO COYETAaHWH, YHCIO TepecTaHOBOK; OuHOM HpIOoTOHA; ymeHme
NPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCYKIACHUS AJIsl PeLICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€TIb 1 MHTEPIPETUPOBATH MOMYyUYEHHBIH Pe3yabTaT

YMeHune onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIa, IUIOCKMH yro,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOIIMECS IPSMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3a/1a4 M3ydyeHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBI0 TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n

10

YMeHne ornepupoBaTh MOHATHUSMHU: TUIOMIAAb (GUTYPBI, 00bEM (GUTYPHI,
MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OIrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
Ky0, mMapajuiejienuIies, Mpu3Ma, NUpaMuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, MIOmanb
MIOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

MNpAMOYTOJIBHOI'O TIapaJuICICIuIeia, nUupaMuabl, MPU3MbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUs] KOHycAa M LWIMHJpA,
napajuleJbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpaIICHUs, UX CEUYECHHUs], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSITh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (PUryp, BBIABUTATh TUIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETPUUECKUX (Uryp, 000CHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTyp IO
pa3IMyHBIM MpPU3HAKAM, BBIMOJHATE HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOCHHSI

11

YMeHue omepupoBaTh TMOHATUSIMH: JIBUKCHHE B TPOCTPAHCTBE,
napanneanbH‘/’I MEepeHOC, CUMMCTPUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOMO00HBIE (HUTYPBI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UIYpBI, B TOM YHCIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu pemcHUuN 3aaad; HaXOAUTb TCOMCTPHYCCKUC BCIUMYHUHBI (I[J'II/IHa,
yroji, IUIomanab, 00bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HU; YMCHUC BBIYUCIIATL TCOMETPUICCKUC
BEITMYUHBI (JUTMHA, YTOJ, IUIONIaAb, OOBEM, IIJIOMIAAL TMOBEPXHOCTH),
HCIOJIb3YSl HU3YUCHHBIC q)OpMyJ'HJI U METOJbI, B TOM 4YHUCJIC. IIJIOIIaAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOIMAAb ChEpHI;
00bEM Ky0a, MPsIMOYTOJILHOTO TapaJulesieNuIe1a, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX (GUryp
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YMeHue onepupoBaTh NOHITUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIAUHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIO, Pa3joXKEeHHEe BEKTopa Mo 0Oas3ucy,
CKaJIsIpHOE TIPOM3BENIEHUE, BEKTOPHOE TMPOM3BEIACHHUE, YTOJ MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIN METO]
JUISL peuIeHHs] TeOMEeTPUYECKHMX 3ajJad M 3aJad JpYyrux Yy4eOHbIX

MPEIMETOB

13

YMeHrne BBIOMpATh MOAXOIANIMN METOJ Ul pelieHus 3aaadw;
MOHMMAaHWE 3HAYMMOCTH MATEMAaTHKA B W3YYCHHH MPHUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE pacro3HaBaTh

IMMPOSABJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC TIPHBOJUTDH




IIPpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKOMN

U MHPOBOM




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblil 3JIeMEHT COIepP/KAHUA

Kon
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH HENbIX YUCE
1o Panvonanbubie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JApOOU, MPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOIUUECKUE IpoOH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J[eHCTBHUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
14 Crenens ¢ nensiM nokazarenem. CTENeHb ¢ palloOHaIbHBIM NoKa3zareneM. CBoiicTBa
' CTENIEHU
s CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaIbHBIC JTOTapU(MBI
JetictBurenbHple  4uciaa. ApudMeTHUYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmxEHHbIe BRIYUCICHUS, MPAaBUJIa OKPYTIICHUS, IPUKHUIKA U OI[EHKa
pe3ysabTaTa BEIYUCIECHUN
1.8 [IpeoOpazoBanue BbIpaKeHUI
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Leunbie u 1poOHO-paIIOHANbHBIE YPaBHEHUS
2.2 HppaunronanbHble ypaBHEHUS
2.3 TpuronomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUMUUECKUE YPABHEHUS
2.5 L{ensie u poOHO-panMOHATLHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPAaBEHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl




3 DOyHKINUH U TPAPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHkimu. B3ammHo oOpaTHbBIE
' ¢ynkunu. YétHeie n Heu€éTHBIe QyHKIMU. [lepruoanueckue GpyHKINH
OO6nactp ompesneneHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMmymMbl ¥ MUHUMYMBl QyHKIUH. HaumbOonpimee u HauMmeHbIlee 3HAYCHUE
GYHKIIMH Ha IPOMEKYTKE
13 Crenennass (QyHKIMS ¢ HaTypaJbHBIM M IEJbIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0U CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOUCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHUA IOCIEA0BATENLHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITUN
[IpumeHneHne TPOU3BOAHOM K HCCIeAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxosxaeHne HauOONbIIer0o ¥ HauMEHbBIIETr0 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uaterpan
5 MHOXecCTBa U JIOruKa
5.1 MHO3k€eCTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena u MOBEpXHOCTH BpallleHUS




7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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