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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsl OO0y4aroumxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHONW MAaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYLUIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO M WACATBHOT0, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOM SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpPa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KayeCcTB, MOSTOMY aKTyajbHa
3amaya (opmMupoBaHHsS y 0O0yYarONUXcCsi MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABIICHUSM.

[lenp ocBoeHMs mporpaMMbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydJalomuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUHN, BO3MOXXHOCTH YCIIEITHOTO MPOJI0JDKEHUST 00pa30BaHUs
IO CTIICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum o0pa3zoMm, oOydaroniygecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oosee
rIIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KyJBTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATDH
U U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIEr0 MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH | TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UWHTCIJICKTyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
o0ydJarImuxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMS;



e (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX U TMPU U3YUYECHHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJIYUYEHHBIE PE3yJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCS BKJIIOUEHUE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4YeHHs 3a/ady, peulaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOILECCOB, MOTUBHUPYET K
JanbHENIIeMy U3YUYEHUIO PEaMETa.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
yYallluXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMmble U TIIOCKOCTH B MPOCTPAHCTBE», « Tena BpalleHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATEIbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 o0I1ero oopa3oBaHusl.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pE3yibTaTam
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TIPUHIMIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINCH B
OOIIyI0 CHUCTEMY I€OMETPUYECKHUX NPE/ICTABICHUNA OOyYaronuxcs, paclupss u
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touyka, TIpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YyIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimve mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapasuiesenume]]; HOCTPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIBHBIE M IEPIEHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHONW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJA.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TMNpsAMOM 70  TIUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHNKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCceu€HHas MNHpaMuja. OJEMEHThl Npu3Mbl M nupamuasl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPAaMHUAA W TPaBUIJIbHBIN
terpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ap u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHou mnupamuabl. [loHstue 00 o0béMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalenus

Hunuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MOBEPXHOCTH, OCh IWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: oOcHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh, IUIONIAJb OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MmoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N306paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0bEM LWIMHIpA,
KoHyca. O0BEM 11apa U II0IIaAb Chephl.

[TonoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenuss wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSAPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpancTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHue BeKTOopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUH C BekTopamu. lIpsiMmoyroisibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro TMpeameTa
«MaremMaTnka» XapaKTEpU3YHOTCH:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETroCcs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY U HAaCTOSIIIEMY POCCUHCKON MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIbI,
K HCIIOJh30BAHUIO 3THUX JOCTKEHWW B JPYTHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryisipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTHYECKOW HAMPaABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpY’KalIledl cpeapl, IUIAaHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAKOIIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKd M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pPa3BUTHS W 3HAUYUMOCTH JJIS PA3BUTHUS LMBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOoWd KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUusMU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUW MEXIy TMOHITHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMynIHpOBaTH U  MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElIeHUs, BHIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYTUPOBATH OOOOIICHUSI M BBIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIIUIO, IPEACTABIATh €€ B pa3NUyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, 0Oecnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yiIbTaT;

B X0/i€ 00CY>KJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3Iu4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUTyTBHON pabOThI pU pENICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYkIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C YU4ETOM HOBOM
nHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus] MaTeMaTHIYEeCKOH 3a/1auu;

NpEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OLINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJbTATOB IEATEIBHOCTH,
HAXOAHUTh OIIMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JBYTPaHHOTO YIJia,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3MA,
MPSIMOYTOJIBHBIN TIapaJljIeNIeue 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY JABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTAHJAPTHBIX MAaTeMaTHYECKMX 3aJlad Ha BBIYHCICHHUE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY MNOPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M MJIOMAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEeXax U
PUCYHKaX.

[TpumensTh reomeTpuueckue (HaKkThl Ui PELIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYCHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYUYEHUS TEJ BpAILCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMHM: MHOTOTPAaHHHMK, BIIMCaHHBIM B chepy ¥
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSMH TOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.



N3o0paxaTh u3yuaemble (QUIypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalOT.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (akTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratoinX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIIME NPOrpaMMHBIE  CpPEICTBA UM JBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIUM3UPOBATH pPEalbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1
BE/ICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa HOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmmoreka [JOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U TJIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHoOrorpaHHuK" 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y 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

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaunmeHoBaHHe pa3aeioB U TeM nudpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
T 12
©J1a BpalleHuA https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
1
OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
BekTophs! ¥ KOOpAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
p P poctp https://m.edsoo.ru/1¢209¢37
[ToBTOpeHue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsMasi, IITOCKOCTh,
npocTpaHcTBO. IIpaBuia
poctp P bu6mmoreka [IOK
1 M300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CEpEeIUHBI OTPE3Ka
ITonsaTHA: nepecekaromuecs
2 IUIOCKOCTH, IIEPECEKAIOIIMECS IPsIMast 1 bubmorexa LIOK
- T1ep p https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTD
[TonsTus: mepecekaronuecs
3 IUIOCKOCTH, TIEpECEKAaroIIecs npsamas 1 bubmorexa LHOK
- 11eP p https://m.edsoo.ru/db685¢73
U IJIOCKOCTE
3HaAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubanorexka [HOK
PUCYHKaX, Ha MPOECKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBeienus o kyoe u

5 HAPaAMUIE, UX PA3BEPTKU U MOJEIN 1 buGnnorexa LIOK

P X P P ) https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bbu6nmuoreka [JOK
6 Hauanbusie cBeqeHus 0 Ky0e u 1
y https://m.edsoo.ru/3d8{fd32



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

IApaMuUJIe, X pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 AaKCHOMATUYECKOM

7 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa IOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEICTBUS U3 HUX
ITousitne 06 aKCHOMATHYECKOM
bu6mmoreka [IOK
8 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEICTBUS U3 HUX
ITousitne 06 aKCMOMATHYECKOM
Bbubnmuoreka [JOK
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUH U CIICICTBUS U3 HUX
IMoustre 00 aKCHOMAaTHYECKOM
10 MMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa LIOK
P p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUS U3 HUX
B3anMHOe pacrnoioKeHue NpsMbIX B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuieNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520£6
MpsMbIE
[TapannienbHOCTh IPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieiIbHBIE IPSIMEBIC B buGnnorexa LIOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapAIICIIbHOCTD TPEX
MPSAMBIX
[TapannienbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IMTPOCTPAHCTBE: bubanorexka HOK
[TapayieabHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6mmoreka [IOK
14 VYIIIBI C COHAINPABIEHHBIMU

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



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

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYros Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenpHOCTH MIOCKOCTEM: bubmmoreka [IOK
[apajienbHble IIJTOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajyiebHBIX IOCKOCTEH bubnuoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
19 (Gurypsl Ha MIOCKOCTH: TETPad Bubmiorexa LIOK
P - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapaenenurne
bu6mmoreka [IOK
20 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "[IpsiMble M TUIOCKOCTH B bubmmoreka [IOK
npoctpaHctse. [lapauienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYIAPHOCTD MPAMOUN U
23 HJI(I:CKOCHTH'};Ie pneH UK IJ)ISI HbIE bubnmoreia LIOK
- TTEPHCHANKY AP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [Ipsmbie napauiebHbIE U bubanorexka [HOK
MEPIEHANKYJIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95
’s IIpsimble napasuienpHblEe U bubmmoreka [IOK
MEPIEHANKYJIISIPHBIE K TIIOCKOCTH https://m.edsoo.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
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyISIPHOCTH bubanorexka HOK
MPSMOU U TJIOCKOCTH https://m.edsoo0.ru/79165d15
)3 Teopema o npsimoit bubmmoreka [JOK
MEePNEeHANKYIISPHOMN MIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHUKYIIIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubanorexka [HOK
MEPIIEHANKYIISPHOM TJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE!
31 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTOCKOCTH buommorexa OK
p ? ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[IeprieHAUKYJIAp U HAKIIOHHBIE:
32 aCPCToinI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmorexa [TOK
P ? ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAUKYJIAp U HAKIIOHHBIE:
33 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!
34 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ' https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM J0 MIOCKOCTH
15 VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY bubmmoreka [JOK
MNPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToOJl, TUHEUHBIA YToJ bubanorexka [HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [TeprieHANKYIAPHOCTD 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
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

IIPU3HAK NEPIEHANKYJISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
39 HpII/:E}HaK HGI})IHGEI[HKYHSIPHOCTI/I JBYX bubmmorexa LHOK
& https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEHN
[leprieHANKYIAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX bubmorexa HOK
% https://m.edsoo.ru/ba75dc57
MJIOCKOCTEHN
41 Teopema o TpEX mepHeHIUKYIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHANKyJsIpax bubnmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAuKyJsIpax bubmmorexa LHOK
https://m.eds00.ru/91246736
KonrtponsHast pabora o Temam
44 "[lepneHAUKYIAPHOCTD NPSAMBIX U bubnumoreka [IOK
mockocTeil" u "YTIbl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTpaHHUKA,
45 BBIMTYKJIbIE U HEBBIITYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAaHMS IIPU3MBI; IpsAMast U bubanorexka [HOK
HAKJIOHHAS TTPU3MBI;, OOKOBAasI U https://m.edsoo.ru/b4ad63ad
MOJIHAsI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenumnen, npsaMOyTroJIbHbBIN bubanorexka HOK

MapajieienuIea U ero CBOMCTBa

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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48

ITupamuza: n-yrosnbHas nupamMmuiaa,
IPaHU U OCHOBAaHUE MTUPaAMUJIBbL;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKU:
HOHSTHE TPABHIBHOTO
MHOTOT'PaHHHKA; TIPaBUIIbHAS TIPH3Ma
¥ [IpaBIJIbHAS TUPAMU/Ia; TPAaBUIIbHAS
TPEYroJibHasl MUPaMHIA H
NIPaBUIIBHBIN TETpadap; KyO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTayp,
JOJEKa’Ap U UKOCAdIP.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETpUU B TUPAMUJIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

BrIuucienne 21eMeEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,
YIJIBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIA/{b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

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

54

[Tnomans 60KOBOM MOBEPXHOCTU U

Bbu6nmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTHU IIPABUIILHON

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEYEHHOM

https://m.edso0.ru/5603e30b

MHPAMUIBI
55 KonrponsHast pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
n bu6mmoreka [IOK
I1
36 oHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
M THPaMHIET https://m.edsoo0.ru/79¢10312
. bu6mmorexka [IOK
60 06
M THPaMHIET https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
1
6 Ooném npH3MbI https://m.edsoo0.ru/79853608
N bu6mmoreka [IOK
2
6 OOném npH3MbI https://m.edsoo0.ru/1e053890
N bu6mmoreka [IOK
63 06
M TPHIMBT https://m.edsoo.ru/482d3f51
64 KonrponsHast pabora o Teme bubnuoreka [IOK
"O06BEMBI MHOTOT'PaHHHKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allMsl 3HAHHH. bubmuorexa [JOK

[TocTpoeHue ceueHuli B
MHOT'OT'paHHUKC

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



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/7ad0020b
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.

66 Brruucnenue paccTosHUN: MEXIy 1 bubmmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TTIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 https://m.odsoo.ru/b9 146bc
[ToBTOpenue, o600IIEHNE
cucTeMaTu3als 3HaHUH.
Brruucnenue yrios: Mexmy
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMU, 1 bubmorexa LOK
. https://m.edsoo.ru/56765¢8b
MEXTy TPSIMOH U TIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Cdepa u map: neHTp, paanyc,
bu6mmoreka [IOK

AMAMeTp; IUIOIIA/Ib TOBEPXHOCTH
cepsl

https://m.edsoo.ru/0341bc2b

BzanmHuoe pacrionoxenue chepbl u

Bbu6nuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHAasI MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 N3obpaxenue chepsl, mapa Ha | bubmmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15{712
Hunuuapuyeckast HOBEPXHOCTb,

4 00pa3yromne UIHHIPHIECKON 1 bubanorexa HOK
MMOBEPXHOCTH, OCh LIMVIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yroIias u och; 1 bubanorexka HOK
IUIOIA b OOKOBOU U MOJIHOMN https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N3o0paxkenue muamHApa Ha
IJIOCKOCTH. Pa3BépTka uiauHapa.

6 CeueHus MHIMHJIPA (IIOCKOCTHIO 1 bubmmorexa LIOK

o P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePHEHIUKYISIPHON OCH LIHJIUH]IPA)
bubnuoreka [IOK
7 Konnueckas moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHMeE U BEpILINHA,

8 o0pa3yrolas U 0Ch; IJIOMIAIb bubmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 ¥ MOJTHON TTOBEPXHOCTH
VY ceuéHHbINM KOHYC: 00pa3youe u
9 BBICOTA; OCHOB&IZI/I&I u gOKzBaI: bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubanorexa HOK
MapajuieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPIINHY)

1 KomOunanwms Ten BparieHus u bubanorexa HOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B bubmmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIO https://m.eds00.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB TEN https://m.edso00.ru/26a03fb7

N bubmuorexa [JOK
14 O6nem upmHApa, KoHyca https://m.edsoo.ru/5513d87b
N bubmuorexa [JOK
15 OOwEm wapa u momaze chepet https://m.edsoo.ru/d189bde2
16 [TogoOHbIE TENa B MPOCTPAHCTBE. bubmorexa [TOK

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXKTY TUIOIIAISIMHI
MMOBEPXHOCTEH, 00bEMaMH
MOIOOHBIX Te

17 KonrponsHast pabora o Temam bubnumoreka [IOK
"Tena Bpamenus" u "O6bemsI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTH U B bubanorexka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CnoxeHue U BBIYNTaHNE BEKTOPOB bubnmorexa LHOK
p https://m.edsoo.ru/23t4f089
bu6mmoreka [IOK
20 YMHOXEHUE BEKTOpa Ha YK CIIO
MHOIKCHHE BEKTOPa Ha AnC https://m.edsoo.ru/dee379¢eb
Paznoxenue Bektopa 1o Tpém
bu6mmorexka [IOK
21 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MIPUMEHEHHUEM MPAaBUII JEHCTBUH C brbmorexa LIOK
P p A https://m.eds00.ru/5a827900
BEKTOPaMH
KoopannatHo-BeKTOpPHBII METO
23 I HpimeHI/m FGOMef WYECKUX ) buommorexa LHOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4y
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
25 VYroa Mexay BeKTOpaMH. bubanorexka HOK
CkansipHo€e MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexy bubmmoreka [JOK

IMPpsAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonrponsHast pabora o Teme

Bbu6nuoreka [JOK

27 "Bektoper K(:Op FHATHL B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIEeHNE 1

73 cucteMmaTusaius 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 06001IeHNE 1

29 cucteMmaTusaius 3Hanuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHmEe, 0600IIEHNE U

30 cUcTeMaTHu3aIvs 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmEe, 0600IIEHNE U

31 cHCTeMaTH3alus 3HaHui. 3a1a4un 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmEe, 0600IIEHNE U

1 cucteMaru3anus 3HaHuil. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmorexka [IOK
33 HroroBast koHTpOIBHAS paboTa 1 https://m.cdsoo.r/ee24dfc?
14 [ToBTOpeHue, 0600mEeHNE U | bubmuorexa [JOK

cucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUH W CIEACTBHUS W3 HUX IPU PEUICHUU
' FeOMETPUUECKUX 3a7a4
73 OnepupoBaTh NOHITUSIMHU: NAPaIETBLHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U
' IJIOCKOCTEN
74 KnaccudpunmpoBarh B3aUMHOE paCIOJIOXKEHUE TPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITHSIMH: ABYTPAHHBIN yToJI, TPaHU JABYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOT'O YIJja, JMHEHHBIA yroJl JBYTPaHHOIO YyrIja, TpaaycHas Mepa
JIBYT'PaHHOI'O yTiia
oy OnepupoBaTh MOHSTHSIMHU: MHOTOIPAHHMK, BBIMYKJIBIH UM  HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (NUpaMujaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaieenure, Kyo)
Knaccudunuposarsb MHOT'OTPaHHUKH, BEIOMpas OCHOBaHUS JUTSt
7.8 KJIacCU(pUKaUUU (BBIMYKJIbIE M HEBBIMYKJIble MHOTOTPAHHUKH, MpPaBUIIbHBIC
MHOTOIPAHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, TapaJuIeICIUIIe Ibl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB
710 OOBSICHATh TPUHLUIBI TOCTPOEHUS CEYEHUH MHOTOTPAaHHUKOB, HCHOJB3YS
' METO/ CJIEJIOB
CTpouTh CeYeHUsT MHOTOTPAHHUKOB METOJIOM CIIEJOB, BBIMONHSITH (BEHIHOCHBIC)
7.11 MJIOCKUE YEePTEKH U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (HUTYp: BHUI CBEPXY,
cOOKYy, CHU3Y
Pemath 3amaun Ha HAXOXKACHHE T€OMETPUUYECKUX BEIMYMH MO 00pas3iaM WK
7 1o aIropuT™MaM, MPUMEHsSI HU3BECTHBIC AHATUTHUYECKHE METOJbl MpPH pPElIeHUU
' CTAaHJAPTHBIX MATEMaTUUYECKHX 3a7ad Ha BBIYHMCIEHHE PACCTOSHUM MEXIy
IBYMsl TOYKaMHU, OT TOYKH JO MHPSIMOH, OT TOYKH JO IIJIOCKOCTH, MEXKIY




CKpCIIUBAOINMHUC ITPAMBIMU

7.13

Pemath 3amaun Ha HAXOXKACHHE T€OMETPUUYECKUX BEIMYMH IO 00pa3iaM WK
aIropuT™MaM, MPUMEHsSI HU3BECTHBIC AHATUTHUYECKHE METOJbl MpPH pPElIeHUU
CTAaHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYUCICHUE YIJIOB MEXKIY
CKPEIIMBAIOIIUMHUCA TPSAMBIMH, MEXAYy TMPSAMOM U IUIOCKOCTBIO, MEXKIY

IMJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Borancnare 00bEMBI W IJIOMAAM TIOBEPXHOCTEH MHOTOTPAHHHKOB (TIpU3Ma,
nupaMujia) ¢ NOpUMEHEHHEM (OpMyJ, BBIUUCIATH COOTHOILUEHUS MEXIY

TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTb MOHATHSAMHM: CHMMETPHUsT B IIPOCTPAaHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (GUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH MHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTeKax

U PUCYHKaX

7.17

[IpumensTh reoMeTpudeckne (GaxKThl A pEIICHUS CTEPEOMETPUUYECKUX 3aiad,
MIPEANOJIAraloluX HECKOJIbKO IIAaroB pELICHUsA, €CIU YCIOBUSA NPUMEHEHUS

3aJaHbl B IBHOH (opme

7.18

[IpuMeHATs,  mpocTEHIIME  IPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMECTPUUICCKUX 3a1a4

7.19

[TpuBOIUTE IPUMEPHI MATEMATUUYECKHX 3aKOHOMEPHOCTEHN B MPUPOJIE U KU3HU,

PaCIIo3HaBaTh MPOABJICHUC 3aKOHOB TCOMCTPUHN B UCKYCCTBC

7.20

[IpyMEHATH IOJIY4YEHHBIC 3HAHUA HA IIPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud U TPHUMEHATb U3YYEHHBIE IOHATHA B INPOLECCE IOMCKA PEIICHUS
MaTeMaTHYecKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJEIUPOBATh pEalbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATH IIOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHUH W TeopeMm, ammapara aireOpsbl,
pewmaTe MpaKTHUYECKUE 3a1a4d, CBSA3aHHBIE C HAXO0XIACHHUEM IE€OMETPUYECKHUX

BCJINYHUH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

6

['eomeTpus

6.1

OnepupoBaTh TMOHATUSAMHU: LUJIUHAPUYECKas TMOBEPXHOCTh, OOpa3yrolne




UWIMHAPUYECKON  TMOBEPXHOCTH, LWIMHAP, KOHHUYECKas IMOBEPXHOCTb,

o0pa3yronire KOHHYECKOW TOBEPXHOCTH, KOHYC, ChepruecKast TOBEPXHOCTh

6.2 PacnioznaBate Tena BpameHus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pacmiosioXeHHE Cephl U TMIIOCKOCTH
OnepupoBaTh MOHSATHUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
6.5 CErMeHTa, IIApOBOM CJIIOM, OCHOBAHUE LIAPOBOTO CJI0sI, BBICOTA LIAPOBOIO CIIOS,
IapOBOM CEKTOP
6.6 Borancnare  00BEMBI M TIIOMIAAM  TOBEPXHOCTEH  TEN  BpAIICHHS,
' TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (hOpMYIT
6.7 OnepupoBaTh MOHATHIMHU: MHOTOTPAHHUK, BIUCAHHBIN B cpepy M ONMUCAHHBIN
' oko110 cepsl, chepa, BlircaHHAsS B MHOTOTPAHHHK HIIN TEIIO BPAIICHUS
6.3 BBIYHCIATE COOTHONICHUST MEXKIY IUIOMAASIMHU MOBEPXHOCTEH U 00BbEMaMu
) IMOOOOHBIX TEI
6.9 N3o00paxarh u3zy4daembie (GUTYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATh (BRIHOCHBIC) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' buryp: BUI CBepxXy, COOKY, CHM3Y; CTPOUTh CEUCHUS TN BPAIICHUS
W3Bnekath, WHTEPNPETHPOBATH H  MPeoOpa3OBBIBATH HHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKax
U PUCYHKaX
[IpumensaTh reoMeTprueckue GakThl I PEHICHUS CTEPEOMETPUUYECKUX 3a]1ad,
6.12 MPEANOaralolMX HECKOJbKO IIAaroB pEUIeHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (popme
6.13 OniepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BBITTOMHATE  JACUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXXCHHSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMHU CBOWCTBAMH OHH
00J1a1a10T
6.15 [IpuMeHATH MpaBUIIO NapaJIeIeIUIEaA IPU CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATUSIMU: JIE€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJYJb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
' BEKTOpaMH, CKaJsipHOE TMPOM3BEIICHUE BEKTOPOB, KOJUIMHEApHBICE U
KOMILJIaHAPHBIE BEKTOPHI
6.17 Haxonuth cymMMy BEKTOPOB M TIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJI MEXITY

BEKTOpPAMH, CKAJIIPHOE NPOU3BENIEHUE, pPACKIaAbIBaTh BEKTOP IO JBYM




HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate HpOCTGfIIHI/Ie TCOMCTPHUYCCKUC 3aJauu Ha NPUMCHCHUC BCKTOPHO-

KOOpAWHATHOTO METOa

6.20

Pemate 3agadyyd Ha A0Ka3aTClIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH U
HAaXOXKACHUC TCOMCTPUUYCCKUX BCIIMYUH II0 06pa3uaM WK  aJITOpUTMaMm,
IMPUMCHAA HM3BCCTHBIC MCTOAbLI IMPH PCIICHHUH CTaHAAPTHBIX MATECMATHUYCCKHUX

3a1a4

6.21

[IpumensTh  mpocTeilliue  MporpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMECTPUICCKUX 3a1a4

6.22

[TpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,

PaCIIO3HAaBATh MPOABJIICHUC 3aKOHOB TCOMETPUHN B UCKYCCTBC

6.23

[IpyuMeHsTh TOJMy4YEHHBIE 3HAHMS Ha TMPAKTUKE: aHAIW3HPOBATh pPeajbHbIC
CUTyallud W MPUMEHSATh M3YUYEHHBIC MOHATHUS B IPOILIECCE MOUCKA PEIICHUS
MaTeMaTHu4ecku CcHOPMYIUPOBAHHONW NPOOJIEMBbl, MOJEIUPOBATH peaibHbIC
CUTyallul Ha s3bIKE TE€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM TI'E€OMETPUYECKHX TIOHATUI W TeopeM, ammapara anreOpsl,
peuaTh MpakTUYeCKHe 3aJaud, CBSI3aHHBIE C HAXOXKJIECHUEM I€OMETPUUYECKHUX

BCJIIMYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJTACC

K IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
on

7 I'eomeTrpus

71 OcHOBHBIEC TOHATHS cTepeoMeTpur. Touka, mpsiMasi, TI0OCKOCTh, TPOCTpaHcTBO. [loHsTHE 00

AKCHUOMATHUYCCKOM IMMOCTPOCHUU CTCPCOMCTPUN. aKCUOMBI CTCPCOMETPUUN U CIICACTBUA U3 HUX

B3aumHOe pacrnosioxkeHue MpsMbIX B MPOCTPAHCTBE: IMEpPECEKarolIuecs, MapaielbHble U
CKpenuBaromuecs npsMbie. [lapannenbHOCTh NPSAMBIX MU IJIOCKOCTEM B IMPOCTPAHCTBE:
napajuieJbHble MpsIMble B MPOCTPAHCTBE, MApPAIETbHOCTh TPEX MPSIMBIX, MAPALIETbHOCTh
7.2 NpAMON M TUIOCKOCTH. YTJIBI C COHANpPaBICHHBIMU CTOPOHAMH, YTOJ MEXAY MPSIMbIMU B
npoctpaHcTBe. [lapayienbHOCTh  IUIOCKOCTEN: NapajuIeNIbHbIE  IUIOCKOCTH, CBOMCTBA
napajuieIbHbIX TulockocTer. [lpocreiimue mnpocTpaHCTBEHHBIE (GUTYPHI HA TUIOCKOCTH:

TeTpa’ip, KyO, mapasienenure]], IoCTPOeHHE CeUeHU I

IlepneHIUKYISAPHOCTD NPSMOM M IUIOCKOCTH: NMEPIEHANKYJISIPHBIE IPSIMBIE B IIPOCTPAHCTBE,
IIpsIMbIE NIApAJUICIbHBIC U NEPIEHINKYJIAPHBIE K IUIOCKOCTH, MPU3HAK MEPIECHIUKYIISIPHOCTH
IpsAIMOM M IUIOCKOCTH, TeopeMa O IPsIMOM IEpPHEHIUKYISIPHOU IIOCKOCTH. YIJbl B
73 MPOCTPAHCTBE: yTrOJd MEXIYy NPSIMOM M IUIOCKOCTBIO, IBYTPAHHBIM YTrOJI, JTUHEWHBIN Yron
' JBYIpaHHOro yria. IlepneHauKynsp M HaKIOHHBIC: PACCTOSHME OT TOYKU JO IUIOCKOCTH,
paccTossHHE€ OT HOpAMOM 10  IUIOCKOCTH, TPOEKIMA  (QUIypsl Ha  IJIOCKOCTb.
IlepneHUKYIAPHOCTh IUIOCKOCTEW: IPU3HAK IEPHEHIUKYIIPHOCTH JBYX IUIOCKOCTEH.

Teopema o Tpéx nepneHAUKyIsIpax

Ilonsrue MHOT'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHWKA, BBIITYKJIBIC 1 HCBBIITYKJIBIC
MHOTOTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipu3ama: n-yrojapHas npusma, TpaHd U
OCHOBAHUS IPU3MBI, IpsAIMasA U HAKJIOHHAA [MPU3MBI, 6OKOBa$I U MTOJIHasA NOBCPXHOCTb NMIPHU3MBI.
[Tapannenenunen, nOpsMOYTOJbHBIA Mapajiefenunes M ero cBoucrBa. Ilupammpa: n-
74 yrojbHasa nvupaMuga, I'paHhd W OCHOBAHUC IHUpPAMU]IBIL, 6OKOBa$I N T0JIHass TOBCPXHOCTb
' MUpaMHIIbl, TpaBWIbHAsg U YCeUEHHAs MUpamMuaa. OJIEMEHTbl MPU3Mbl U MUPAMHIBIL.
HpaBI/I.HBHBIe MHOT'OT'PpaHHUKHA: TMOHATHC MPABUIILHOTO MHOTOTpaHHUKA, IMPpaBHUJIbHAA IIpHU3Ma
U IpaBUJIbHAS MTUPAMU/JIA, IPABUJIbHAS TPEYroJibHAS MUPaMK/ia U IPaBUIIBHBIN TETpasap, KyO.

IIpencraBieHre O NpPaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp, AOJAEKa’Ap M HKOCadApyTue

CeueHust MpU3MBI ¥ TUPAMUIbI

75 CumMeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSMOW, IIOCKOCTH.

ONEeMEHTBI CUMMCTPUU B ITUpaMUJIax, HapaJluICICIUIICAaX, IPAaBUJIbHBIX MHOT'OIpaHHUKAX

7.6 Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lnomans OoxoBoit




IIOBEPXHOCTU M IIOJIHOM IOBEPXHOCTH IPSIMOM IIPU3MBI, IUIOIIAJb OCHOBAaHUM, TeOopeMa O
OOKOBOW MOBEPXHOCTH MPsAMON Tpu3Mbl. [Lomans O0KOBON MOBEPXHOCTH M TOBEPXHOCTH
NPaBUIBLHON MHUpPAaMUJIbI, TEOpeMa O IUIoIaan yceuéHHOU nmupamuibl. [lonsTie 00 o0béMe.

O6bEM upamMuIbl, MPU3MBI

[TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAIMHA TTOBEPXHOCTEH,

77 00BEMaMU TOTOOHBIX TE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
[Munuuapuyeckass TMOBEPXHOCTb, OOpasylolye  IMJIMHAPHUYECKOW TOBEPXHOCTH, OCh
6.1 IAJTUHIPUYECKON moBepxHOCTH. L{umuHap: ocHOBaHMsI 1 OOKOBasi MOBEPXHOCTh, 00pa3yroIas
U OCB, IJIOIa/Ib OOKOBOM M MOJHOW OBEPXHOCTH
Konnueckass MOBEpXHOCTb, 0OOpa3ylolIye KOHMYECKOW TOBEPXHOCTH, OChb U BEpUIMHA
6 KOHUYeckoi moBepxHocTU. KoHyc: ocHOBaHMe M BeplIMHA, oOpa3yromias U OCh, IUIOIIAIh
' OOKOBOW W TIOJHOHM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylollue M BBICOTA, OCHOBAHUS U
O0KOBast MOBEPXHOCTh
63 Chepa um map: ueHTp, paaudyc, IuamMeTp, IUIOLIaAb IOBEPXHOCTH cdeprl. B3aumHoe
pacriosioskeHue chepbl U IUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cepe, Tomanb chepsl
6.4 N3o00paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MIIMHIpA U KOHYCa
6.5 KoMOuHammu ten BpalleHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO C(hepshl,
' cdepa, BMcaHHAas B MHOTOTPAHHUK, WM TEJIO BpaIlleHUs
[Tonsatue 06 06bEme. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOIBLHOTO
6.6 napajuienenunena u cieAactsus u3z He€. O0BEM mummMHIpa, KoHyca. OO0BEM MIapa U TIIOMIATHL
chepsl
6.7 [TogoOubie Tema B mpocTpadHcTBe. COOTHOMIEHWS MEXKIY IUIOMAAIMU TOBEPXHOCTEH,
' 00BEMaMH ITOTOOHBIX TEJT
6.8 Ceuenus uuianHapa (mapauiedbHO U MEPHeHAUKYIISIPHO OCH), CEUeHUs! KOHyca (IapasuiebHOe
' OCHOBAHUIO U MPOXOJIlee Yepe3 BEPILNHY ), CEUSHHUS 11apa
Bektop Ha miockoctu M B mpocTpaHcTBe. ClI0KEHHWE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHUE
6.9 BEKTOpa Ha uucio. PasnoxxeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM BekTopaM. IIpasuito
. napajenenumnena. PemreHue 3agad, CBSI3aHHBIX C NPUMEHEHUEM MPAaBUJ JIEUCTBUM C
BEKTOpaMHU
IIpssmoyronbHast cuctemMa KoopAuHAaT B npoctpaHcTBe. Koopaunatel Bektopa. [Ipocrelimme
6.10 3aJa4d B KOOpJMHATax. YTros MexAy BekTopamu. CKaasipHOE MPOU3BEIECHHUE BEKTOPOB.

Boruncnenue yrioB Mexy OpsIMBIMU U IIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBINH METON MpHU

peIICHUU T'COMCTPUICCKHUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

Bna;[eHHe MCTOdaMHU NOKa3aTCIbCTB, AJITOPUTMAMU PCUICHUA 3ala4; YMCHHC
(GopMyIHpOBaTE W ONEPHPOBATH MOHATUSMH: OIpEIeNICHHe, aKCHOMa,
TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PaBHOCHIIHHBIE
(GOpMYITUPOBKHY; TMPUMEHITh WX, yMeHHE G(OpMyIUpoBaTh oOpaTHOE U
[IPOTUBOIIONI0KHOE YTBEPXKACHUE, IMPUBOIUTH IPUMEPHI U KOHTPIPUMEDHL,
UCTIOJTb30BaTh METOJ MaTeMaTHYECKOM WHTYKITUH, MIPOBOTUTH
AOKAa3aTCIIbHBIC PACCYKACHUS NPpU PCIICHUU 3a/ia4, OLICHUBATL JIOTHYCCKYIO
NPaBUIBHOCTh PACCYKICHHUI; YMEHHE ONEPUPOBATH OHATHUSIME: MHOXECTBO,
MMOAMHOKECTBO, OICpallMid HAA MHOXKCCTBAMHU; YMCHHUC HCIIOJIbL30BaTh
TEOPETUKO-MHOXKECTBEHHBIH armapat JJIs ONMUCAHUS PEealbHBIX MPOIECCOB H
SABIICHUM M TpPH pEUICHWW 3aJad, B TOM YHCIE U3 JPYrux Yy4eOHBIX
NPEMETOB; YMEHUE OTIEPUPOBATh MOHATHIMHU: Tpad, CBSI3HBIN rpad, nepeso,
UK, Tpad HaA IUIOCKOCTH; yMEHHE 3aJaBaTb W ONHUCHIBaTH TIpadbl

Pa3IUYHBIMU cI0cO0aMu; UCTIONB30BaTh Tpadbl MPH PEIICHUN 3aa4

YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHUCIIO, IIeJI0e YHUCIIO,
CTCIICHb C HCJIBIM IIOKA3aTCJICM, KOPCHb HaTypaﬂbHOﬁ CTCIICHHU, CTCIICHb C
palMoHATFHBIM TTOKa3aTeIeM, CTETNeHb C JCHCTBUTENBHBIM ITOKa3aTeleM,
Jorapu¢m 4ucia, CHHYC, KOCUHYC M TAHT'€HC NPOU3BOJIBHOTO YHCIIA, OCTATOK
0 MOJYJIIO, PAIlMOHAILHOE YHCJIO, MPPAIMOHAIBHOE YHCIIO, MHOXECTBa
HATypaJIbHbIX, MLCJbIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX YuCeii; YMCHHUC
UCTIOIB30BaTh TPU3HAKU JICJIMMOCTH, HAWMMEHBIIMK OOIIMH JCIUTeNh W
HauMeHbIllee o0IIee KpaTHOe, alropuT™M EBKIUAAa Npu pelieHuu 3aaad;
3HaKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHS, YMCHHE
BBIIOJIHATL BBIYMCICHUE 3HAYCHUU U npeo6pa30BaHI/I;1 BI:Ipa)KeHI/Iﬁ cO
CTENeHsAMH U Jorapudmamu, TmpeoOpa3oBaHus JIPOOHO-pAIMOHATBHBIX
BI:Ipa)KeHHﬁ; YMCHHUC OICPUPOBATL IMOHATUAMU: IIOCJICA0OBATCIIbHOCTD,
apudMeTHUeCKasi TMPOTPECCHs, TEOMETpPHYECKas MpOorpeccHs, OEeCKOHEYHO
yOBIBaroIas reoMeTpuIecKast MIPOTPECCHs; YMCHHE 3a/1aBaTh

MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (Hopmy;




YMCHHUC ONCpUPOBATh MNOHATUAMH: KOMINICKCHOC YHUCIIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIa, MOIYJIb U apryMEHT KOMIUIEKCHOro 4ucia, (popma
3allUCHU KOMIIJICKCHBIX YHCECII (FGOMeTpI/I‘-IGCKa}I, TPUTOHOMCTPHUYCCKAA U
anreOpanveckas); yMeThb IPOU3BOAUTH apu(METHUECKHE JEHCTBUS C
KOMIIJICKCHBIMH qucJiaMu, MPpUBOJUTH IMPUMCPLL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEJ; OMNEpUpOBaTh NOHATUSAMHU: Martpuma 2X2 u 3x%3,

OMpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OITPCACIIUTECIIA

YMeHue onepupoBaTb IOHSTUSAMM: DPALMOHAIBHBIE, HPPALMOHAJIbHBIE,
IIOKa3aTeIbHbIC, CTENEHHbIE, JIOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE
YPaBHEHHS M HEPABEHCTBA, UX CHCTEMBI; YMEHHUE ONEPUPOBATh MOHATHIMMU:
TOKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMA YpaBHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pellaTh yPaBHEHHs, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO
pa3IuYHbIX NPUEMOB; pellaTb YypaBHEHHs, HEPAaBEHCTBA M CUCTEMBI C
[IapaMeTpoOM; IPHUMEHATh YPABHCHMs, HEPABEHCTBA, WX CHCTEMBI JUIA
peleHusl MaTeMaTHYeCKUX 3aad U 3a7iad U3 pa3sInYHbIX oOjacTeil HayKu U

peaTbHOM )KU3HHU

YMeHue onepupoBaTh TMOHATHSAMH:  (QYHKIOWS, YETHOCTH  (PYHKIUH,
NEPUOTUYHOCTh  (DYHKIIMHM, OTPaHMYCHHOCTh (PYHKUIUH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (QYHKIHUHA, HAuOOJbIee W HaWMMEHbBIICE 3HAYCHHS
(GYHKIMM Ha TPOMEXYTKE, HEmpepbiBHas (yHKIMS, aCHMIITOTHI Trpaduka
(GyHKIMUM, TiepBasi W BTOpas MPOW3BOAHAS (DYHKIMH, TEOMETPHUYECKHH W
¢u3uueckuif  CMBICT ~ NPOM3BOJHOW, NEpBOOOpa3Hasi,  OINpeleNEHHBIN
WUHTETpal, YMEHHE HAaXOIWTh AacCUMNTOTHl Tpaduka (YHKIHHA;, YMEHHE
BBIYUCIISATh NPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMU
GyHKIMA, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Tpaduky (yHKIIUH, YMECHHE
HAXOJIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (PYHKUUH; yMEHHE MCIOJIb30BaTh
NPOM3BOJIHYIO IS HCCIeNOBaHUS (DYHKIMI, HAXOOUTh HAWOONBIINE U
HalMEHbIIME 3HAaueHUs (YyHKUUH; CTPOUTH TpapUKd MHOTOUICHOB C
UCTIOIP30BAaHUEM  alliapata MaTeMaTWYecKOro  aHaliW3a; IPUMEHSTH
MPOM3BOJIHYIO JUISI HAXO0XKIEHUS HAUTYUILErO PEHICHUs B IPUKIIAAHBIX, B TOM
YHCcIe COIHUATBbHO-)KOHOMHYECKMX W (DU3MYECKMX 3agadax; HaxOIHUTh
wIomaan U o0bEMBI (PUTYy C TMOMOIIBI0 MHTErpasia; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MOJCIUPOBAHHUS C TOMOILIbI0 U QepeHIIHaTbHBIX

YpaBHEHUU

YMeHne onepupoBarh MOHATUAMH: rpaduk (QyHKIUU, oOpaTHas (QYHKIUA,




KOMIO3UIMS (YHKUMH, JuHEeHHas (QyHKOUSA, KBaapaTudHas (yHKIHS,
paunoHanbHas ~(QyHKOMSA, CTENeHHAs (QYHKIHS, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIMH, IOKa3aTeNbHas U
norapupmuydeckas (GYHKIUH; YMEHHE CTPOUTh TpaduKd H3yUEHHBIX
(GyHKUMH, BBITOTHATH MpeoOpazoBaHus rpaduKoB (YHKIHHA, MCHOIB30BATH
rpaduKu A7l U3yYeHUs MPOIECCOB M 3aBUCHMOCTEH, NPH PEIICHUHN 3a/1a4 W3
JIpyrux y4eOHBIX MPEeIMETOB M 3aJady M3 peajbHOM JKU3HHU; BBIPAXKAaTb
dopMynamMu 3aBHCUMOCTH MEXIY BEIWYMHAMM; HCIOJIb30BaTh CBOICTBA U
rpadpukd  (QyHKIUE A8 pelieHus ypaBHEHHH, HEpaBEHCTB M 3agad C
napaMeTpamy; H300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA

pELIEHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3aladdl pPa3HBIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJUM W YacTU, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33a/a4yil U3 OO0JAacTH YMpaBICHHS JITUYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHUS, HEPABEHCTBA M UX
CHUCTEMbl TO YCJOBHUIO 3aJaud, HCCIEAOBAaTh IMOJYYEHHOE pEHIeHUuE U
OLICHUBATh TMPABIONOJOOHOCTh  PE3ylbTaTOB; YMEHHE MOJIEIHPOBAThH
peajdbHble CUTyalldd Ha S3bIKE MAaTEMAaTUKH; COCTaBISATH BbIPAXKECHMUS,
yYpaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBUIO 3a/layM, HUCCIEN0BATh
MOCTPOCHHBIE ~ MOJEIM C  HKCIOJIb30BAHMEM  ammapara  anreOphl,

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

VYMeHue omnepupoBaTh MOHATHAMHU: cpeqHee apudMeTHdeckoe, MeAuaHa,
HauOoJplllee M HaMMEHbIEE 3HAYEHUS, pa3Max, JUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Ha0OoOpa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
UHOpPMALIMIO, TPEJCTAaBICHHYI0 B TaOiHMIax, Ha guarpaMmax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SBJICHUI;, MPEICTABIATH
uHpOpMALIMIO €  TOMOUIbIO  TabmuIl H  JAWarpamM;  HCCIeI0BaTh
CTaTHCTUYECKHE [aHHBIE, B TOM 4YHCIE C TNPUMEHCHHEM TIpadudecKux
METOOB M 3JIEKTPOHHBIX CPEICTB; Ipa)UYecKH HCCIIEAOBAaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIN OMBIT U Cly4aifHOe coObITHE,
BEPOSITHOCTh CIY4YalHOrOo COOBITUS; YMEHHE BBIYUCISATH BEPOSATHOCTh C
UCIIOJIb30BaHUEM I'pahUUEeCKUX METOJIOB; MPUMEHATH (OPMYIIBI CIOKEHHUS U
YMHOXXEHUSI BEpPOSTHOCTEH, (HOpMysly MOJHOM BEPOATHOCTH, (OpMyITy
Bepaynnu, koMOuHaTOpHBIE (GaKTHl U (OPMYIIbI; OLEHHBATH BEPOSTHOCTH

peabHBIX COOBITHI; yMEHUE ONEePUPOBATh MOHATUSAMU: CIIy4aiiHas BETUUYHNHA,




pacnpeneseHne BEPOSTHOCTEH, MaTeMaTH4eCKOe OXKUAAHWE, NUCIEPCHs U
CTaHJIapTHOE OTKJIOHEHUE CIIy4aliHOMN BEIMUYMHBI, QYHKIMH pacIpeIeIeHUus U
IUIOTHOCTH PaBHOMEPHOTO0, MIOKA3aTEIbHOTO U HOPMaJIbHOTO paclpeleIeHNI;
YMEHHE HCIONb30BaTh CBOWCTBA M3YUYEHHBIX pACIpeeiIeHHUM NI peleHus
3a/1a4; 3HAKOMCTBO C TIOHSTHSIMH: 3aKOH OOJNBIIUX YHCEN, METOJbI
BBIOOPOYHBIX HCCJIEIOBAaHUMN; YMEHHE NPUBOIUTH IMPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIUX YHCET B MPUPOIHBIX M OOMICCTBCHHBIX SBICHHSIX; YMEHUE
ONepUpOBaTh MOHATHSAMH: COYETaHHE, IEPEeCTaHOBKA, YHUCIO COYETaHUMH,
YHCIIO NEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHATh KOMOWHATOPHBIE
bakThl W pacCyXAeHMs g pEUIeHHs 3a/ady; OICHUBAThb BEPOATHOCTH
peambHBIX  COOBITHIA; COCTaBJISITh ~ BEPOSITHOCTHYIO ~ MOJEIb U

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yIbTaT

YMeHue  onepupoBaTh  MOHATHUAMM:  TOYKA,  OpsiMasi,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJMYMHA YIJIA, IUIOCKMM YroJj, JBYI'PaHHBIN
yroj, TPEXTPAHHBIA YTOJI, CKPEIMBAIOLIUECS MpsAMbIC, MAPAUIEIbHOCTh U
NEPNEHIUKYJISIPHOCT NPSAMBIX M IJIOCKOCTEH, yroJl MEXIY IPSIMBIMHU, yTOJ
MEXAY NPSAMON U IIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMHU, PACCTOSHHE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHUE MEXAY INPSMBIMH, PACCTOSHHUE MEXIY
IUIOCKOCTSIMU; YMEHHE MCIIOJIb30BaTh MPU PEIICHUH 3a/1a4 U3y4YeHHbIE (aKThI
U TEOpeMbl IUIAHUMETPUM; YMEHHE OIICHHBAaTh pa3Mepbl OOBEKTOB
OKPY’KAIOIIEr0 MHpaA; CTPOUTh MATEMAaTHYECKHME MOJEIN C IOMOIIBIO
FEOMETPUUECKUX IOHATHH W BEJIWYMH, peElIaTh CBA3aHHBIE C HUMH

IMMPAKTUYCCKUE 3aJa4r
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YMeHrne omnepupoBaTh MOHATHSAMU: IulomaAb (QUTYphl, O00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbIﬁ MHOT'OTpaHHUK, CCUCHUC MHOI'OIpaHHUKA, Ky6,
napajielienune];, npu3Ma, nupamuaa, GuUrypa W MOBEPXHOCTH BpalleHUS,
IWIMHAP, KOHYC, map, chepa, miomanb cdepbl, IUIOMAAb MOBEPXHOCTH
NUpPaMUIbI, TPU3MBIL, KOHYCa, IWIMHApPA, O0BEM KyOa, MPSMOYTOJIHLHOTO
napajuieienunea, MMpaMuabl, IpU3Mbl, HUIMHAPA, KOHYCA, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEYCHHUS KOHyCa W NWIMHIpPA, TMapajuleibHbIC OCH WA
OCHOBaHHWIO, CEYEHHE Iapa, IJIOCKOCTh, Kacaromascs cgepbl, HUIUHIpA,
KOHyca; YMEHHE CTPOMTh CEYEHHE MHOTOTPaHHUKA, HW300pakaThb
MHOTOTPAaHHHUKH, (DUTYpbl M TOBEPXHOCTU BPALICHUS, X CEUCHHS, B TOM
YHCIie C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE MPHUMEHSTh CBOWCTBA
TreOMETPUUECKUX (QUTYp, CAMOCTOSTEIHHO (HOPMYITUPOBATH OMpPEACIICHHS

u3y4aeMbIX (QUryp, BBIIBUraTh THUIOTE3bl O CBOMCTBAX M MpU3HAKAX




reoMeTpruYecKux (uUryp, OOOCHOBBIBATH MJIM OIPOBEPraTb HUX; YMEHHE
MPOBOAMUTH KiacCU(PUKALUIO (GUTYP MO Pa3TUYHBIM MPU3HAKAM, BBIMOIHSITH

H€O6XO,Z[I/IMI>I€ AOMNOJHUTCIBHBIC IOCTPOCHUA
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YMeHue ~ omnepupoBaTh  NOHATHSMH:  JIBUKEHHE B  IPOCTPAHCTBE,
napayulebHBId MEPEeHOC, CHUMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMOOUs, TMOAOOHBIE QUTYPBI, YMCHHE
pacro3HaBaTh paBHbIE M TOAOOHBIC (GUTYpBl, B TOM 4YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIOIb30BaTh I'€OMETPUYECKUE OTHOLICHUS MpHU
pemieHnu 3aj1ad; HAaXOAWTh TEOMETPHYECKHE BEIMYUHBI (IJIMHA, YTOI,
II0IIaAb, 00BEM) MPHU PEIICHUH 337a4d U3 JPYTHX YUeOHBIX MPEIMETOB U U3
peabHONM JKU3HM; YMEHHE BBIYHCIIATH T€OMETPHUUYCCKHE BEIWYHMHBI (IJTHHA,
yroi, IUIOmanb, O0bEM, IUIOMAAb IMOBEPXHOCTH), HCIOIb3Ys H3YUYCHHBIC
GopMynBl W METOIBI, B TOM YHCIE: IUIOMIAAb IOBEPXHOCTH ITHPAMUIBI,
NpU3MBbI, KOHYCa, IIMIMHIPA, IUIOIAab cepbl; 00bEM KyOa, MPsIMOYTOIBHOTO
napajiesenune1a, TUpaMuIbl, MPU3MbI, IMIMHAPA, KOHyca, IIapa; yMEHHe

HAaXOJMTh OTHOIIEHHE 0OBEMOB MOT00HBIX (HUTYP
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YMeHune omnepupoBaTh MOHATHUSMU: NPSMOYTOJIbHAs CHUCTEMa KOOpPJAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOW3BEICHHE BEKTOpa HA YHCJIO, pa3lIoKeHHe BeKTopa Mo 0Oaswucy,
CKaJsIpHOE TIPOM3BEJICHHWE, BEKTOPHOE TPOM3BEIEHUE, YIroJd MEXIy
BEKTOpAaMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIM METOM st

pelIeHrs FreOMeTPUUECKUX 3ajiay U 3aau APYTUX y4eOHbIX IPEIMETOB
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YMeHne BbIOMpATh MOIXOIAIIANA METOJ IS PEIICHHs 3a/ayu; MOHWMAaHHE
3HAYMUMOCTH MAaTEeMaTHUKd B UW3YYCHHH TMPUPOAHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SBJICHWH; YMEHHE paclio3HaBaTh TIPOSBIICHHE 3aKOHOB
MaTEeMaTUKHd B HCKYCCTBE, YMEHHE MPHUBOAUTH MPHUMEPHl MaTEMaTHYECKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Kon

1 Yucna u BBIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

- Panmonanbubie yncia. OOBIKHOBEHHBIC M JECATUYHBIE TPOOH, MPOILEHTHI, OECKOHEYHBIE
' MePUOIUYECKHE TpoOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOM creneHu. JlelWcTBus ¢  apupMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenenbp ¢ nensiM mnokasatenemM. CTENeHb C palMOHAIBHBIM MoOKazaTesnem. CBOWCTBa
' CTENeHU

s CuHycC, KOCUHYC U TaHTE€HC YHCIIOBOTO aprymMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypaabHBIC JTOTApU(MBI

JetictButenbHble uncia. ApupMETHYECKUE ONEpalu C JeHCTBUTEIBHBIMU YHCIIAMH.
1.7 [TpubnuxEHHbIe BBHIYUCICHUS, NpaBUJIa OKPYIJICHHUS, MPUKUIKA U OIEHKAa pe3ysibTara
BBIYMCIICHUI

1.8 [IpeoOpa3zoBanne BeIpaKEeHUH

1.9 KommiekcHble uncna
2 YpaBHEHUs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-palIOHANbHbBIE YPAaBHEHUS

2.2 Hppanuonaibable ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHHs

2.4 [oxa3zaTenpHbIC U JOTapUPMUUECKUE YPABHEHUS

2.5 Ilenbie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA

2.6 NppannoHanbHbie HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOTapUDMUUECKIE HEPABCHCTBA

2.8 Tpuronomerpuyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHUSsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OTpenennTenb MaTpHULIbl




3 @OyHKUIUHU U TpaduKu
31 Oynkuus, cnocoOsl 3axanus Gynkiun. I'paduk ¢pynkunu. Bzanmuo oGpaTHbie QyHKIUH.
' Yéruplie u Heu€THbIe pyHkuuu. [lepuoanueckue GyHKINUN
OO6nacth onpeeneHuss 1 MHOKECTBO 3HaueHni GpyHkiuu. Hymmn gynakmuu. [IpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl 1 MHHUMYMBI
¢bynkuun. Hanbonpiiee u HauMeHbIee 3HaYCHUE PYHKIIUN Ha TPOMEKYTKE
33 CreneHHas (QyHKIMS C HAaTypaJbHBIM M IEJbIM TOKaszateneM. EE cBoiicTBa u rpaduk.
. CaoticTBa U rpaduK KOpHSI 71-0OW CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, ©X CBOWCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTsl rpadukoB GpyHkiuii. CBolcTBa (QyHKIMMA, HEMPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEMN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX MPOLIEHTOB
4 Hauana maTtemaTudeckoro aHanusa
4.1 [TpousBoanas pyukuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
42 [TpumeHeHne MPOU3BOAHON K HCCIeA0BaHUIO QYHKIUI HA MOHOTOHHOCTh U SKCTPEMYMBI.
' Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HaYeHNs (DYHKIIMU Ha OTpE3Ke
43 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JJOTUKA
5.1 MHoecTBO, onepaluy HajJ MHOXKecTBaMu. J(narpamMmsel Ditnepa — Benna
5.2 Jloruka
6 BepositHoCTh 1 cTaTucTHKa
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€e U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBEPXHOCTH BpPALLECHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eometpusi. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u ap.

AxnmonepHoe obdmectBo «M3aarenberBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

COOpHUK TUNIOBBIX 33IaHUMN JJI TEKYIIETO OIICHUBAHMS 110 YYEOHBIM
npenMeram "Matematuka" u "Mudopmatuxa" (2024)

Cucrema OLEHKH TOCTHKEHHUH MIAaHUPYEMBIX IPEIMETHBIX PE3YJIbTaTOB
ocBoeHUs yueOHoro npeamera "Marematuka" 10-11 kmaccor (2024)

YueOHo-mMeToandeckoe oobecnedeHre npernojgaBanus Mmarematuku. 10-11

kiacchl (2024)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Slkmacc

Pemry EI'D

POIII
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