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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,
nojexa’ip u ukocasap. CeueHus Mpu3Mbl 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
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmorexa [TOK
https://m.edsoo.ru/1¢209e37
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 4 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
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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¢209e37
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
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IApaMuUJIe, X pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 AaKCHOMATUYECKOM

7 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI bubmmnorexa LIOK
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
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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 bubnmoreka 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
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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 HOK
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 [TOK
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/c7c¢777ed
38 [TeprieHANKYIAPHOCTD MIOCKOCTEM: bubmuorexa [JOK
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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/ed9e2a8¢e
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/9246736
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
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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, TIIOCKOCTH. 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
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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.edso0.ru/79¢10312
. bu6mmorexka [IOK
60 06
M THPaMHIET https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
1
6 Ooném npH3MbI https://m.edso0.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
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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
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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/6054b8&c1
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 bubmmorexa [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.edsoo0.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



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 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/234f089
bu6mmoreka [IOK
20 YMHOXEHUE BEKTOpa Ha YK CIIO
MHOIKCHHE BEKTOPa Ha AnC https://m.edsoo.ru/dee379¢b
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



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

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/ec24dfc?
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 npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
7 ['eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPsiMas, INIOCKOCTh
75 [IprMeHSTh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUSI U3 HUX MPH PEHICHUU
' r€OMETPUYECKHX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMU: NaAPAJUICIBHOCTE W HNCPIHCHIAUKYIAPHOCTDH
' MPSAMBIX U ITIOCKOCTEH
74 KrnaccudunupoBars B3aMMHOE PaclojOKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YToJl, TPaHU JABYIPAaHHOTO YIJIa,
7.5 peOpo ABYTpaHHOTO yIiia, TMHEWHBINA YTOJ IBYTPAaHHOIO yIia, FpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIbII M HEBBITYKJIbIN
' MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'pPaHHHKaA, HpaBI/IHBHBII\/'I MHOT'OIrpaHHUK
1 Pacrio3naBaTh OCHOBHBIC BHUIBl MHOTOTPAHHUKOB (THpaMuia, MpU3Ma,
' MIPSIMOYTOJIBHBIN MapajuIeNenuIe, Kyo)
Knaccupunupoare  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUSA  JUIA
78 kinaccuukanuu  (BBIMYKJIBIE M HEBBIIYKJIblE  MHOTOIPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble U HAKJIOHHBIE IPU3MBI,
napajuieJIenuIe/Ibl)
79 OHepI/IpOBaTB IIOHATUAMMU: CCKYyIIasa IIJIOCKOCTbD, CCUCHUC
' MHOTOTPaHHUKOB
710 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHKOB,

HCIIONB3YST METOJT CJIEIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OI'PaHHHUKOB METOJAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEITUYHH 0 00pasiaM
WU aNTOpUTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYECKHE METOJbI TP
pelIeHUU CTaHAApTHBIX MaTeMaTH4YeCKUX 3aJa4 Ha BBIYUCICHUE
PAcCTOSTHUN MEXIYy NBYMsI TOYKAMH, OT TOYKH 1O MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCA MMPSAMBIMHA

7.13

Pemarp 3amaun Ha HAXO0XKJICHUE TE€OMETPUUYCCKUX BEITUYHH O 00pasiam
WIN aIroOpuTMaM, MPUMEHSS WU3BECTHBbIE aHAJIUTUYECKHUE METOJbl IpU
pElIeHUU CTaHJAPTHBIX MAaTEeMaTHYEeCKUX 3a/lady Ha BBIYMCICHUE YIJIOB
MEX/y CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MCIKAY MJIIOCKOCTAMHU, IBYI'PAHHBIX YTIJIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, mupaMuia) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIICHUS
MEXIY MJIOIAISIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HHGPOPMALMIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTekax U pUcyHKax

7.17

[IpumensTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MOPEIIoiarallliuX HECKOJbKO IIAaroB PEHICHUs, €CIIA YCIOBHS

MPUMEHEHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumeHsaTh npoCTEillline MNpOorpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCIICHUN CTCPCOMCTPUICCKHUX 3a/1a4

7.19

IIpuBOaUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paClIO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHHS HA IPAKTUKE: aHAIM3UPOBAThH PealbHbIe
CUTyallM W TPHUMEHSTHh W3YyYEHHBIC IIOHATHS B IMPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU copMyIUpOBaHHON poOIeMsl,
MOJICTIMPOBATh pEalbHbIE CUTYallMHd Ha SI3BIKE T€OMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIENU C HMCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH H
TEOpeM, ammapara ajireOpsl, pemarb NPakKTUIeCKne 3aa4un, CBI3aHHBIC C

HaXOXKIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Ko IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTh MOHITHIMHE: [IUIHHIPHYECKAs TTIOBEPXHOCTh, 00pa3yIoIiue
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yrompie  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaeHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroiioKeHHe chepbl U INIOCKOCTH
OnepupoBaTh TMOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAHME IIApPOBOrO CJOsI, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Brerancnare 00BEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpalleHUs,
' FEOMETPUUECKUX TeJl C IPUMEHEHHEM (PopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy H
6.7 OTMMCaHHBIN 0KOJIO cephl, chepa, BIMCaHHAs B MHOTOTPAHHHK WJIH TEJIO
BpaleHus
63 BpruucnsTe COOTHOUIEHUS MEXAY IUIOLIAJSIMU IOBEPXHOCTEH U
) 00BEMaMU ITOTOOHBIX TEN
69 N300paxarh nzydaemble QUTYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrInonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEJ
BpalleHus
N3Bnekath, MHTEPHIPETUPOBATH M MPEOOPa3OBBIBATH HH(OpPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCyHKax
[TpumensTh reoMeTpuyeckrue (QaxKThl AJs PEHICHUs] CTEPEOMETPUUECKUX
6.12 3a7a4, MPEANojararoliX HECKOJbKO IIaroB PENICHUs, €CIU YCIOBHS
NPUMEHEHHUS 3aJ1aHbI B SBHOU (hopme
6.13 OrniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonasaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBaMU OHH

o0JazmaroT

6.15

[TpuMeHsTH MpaBUIIO Napaieenunea Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJ MEXIy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEJIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbL

6.17

Haxomuts cymMy BEKTOPOB U INPOU3BEICHHUE BEKTOpPA HA YUCIO, YIrojl
MEXY BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiiime TreoMeTpUYECKHE 3aJayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

PemraTs 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXO0XXACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 o6p33uaM HIIN aJIrOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI npu pCHICHUN CTaHAApPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINNE IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMCTPUICCKUX 3a1a4

6.22

IIpuBOIUTE pUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLAE U

JKU3HHU, paCliO3HaBaATh NPOABICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBE

6.23

[IpumeHsTh MONyYeHHBIC 3HAHWS HAa TNPAKTUKE: aHATU3UPOBATH
peaybHbIe CHUTYallid WM TPUMEHSATHh HM3Y4YEeHHBIE MNOHSATHS B MpoIecce
IIOWCKA pELICHUS MaTeMaTu4ecku CcHOpMyITUpPOBAaHHONH MpOOIIEMBI,
MOJIETTMPOBATh peallbHbIC CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara anreOpbl, pemarb NPaKTHYeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHICCKUX BEJIMYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHATHSA CTEpEOMETpPUH. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHuWe IOpSAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuleJibHble M CKpelMBaromuecs npsmele. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEM B  TNPOCTPAHCTBE: IApaJUleJIbHbIE IpsIMBIE B NPOCTPAHCTBE,
[apaJUIEIIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXKAY MpSAMBIMM B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalljielIbHbIE TNIOCKOCTH, CBOMCTBA MapajlenbHBIX
miockoctei. [Ipocreimme mpocTpaHCcTBeHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajuieNienumne, MoOCTPOCHNUE CeUeHU

7.3

[lepnieHAUKYISAPHOCTh IPSMOM UM IIOCKOCTH: IEPHEHIUKYISIPHBIE MpPsAMbBIC B
IIPOCTPAHCTBE, NPSAMBIE ITapaJUIEIbHBIE U NIEPIEHANKYJIIPHBIE K IIJIOCKOCTH, TPU3HAK
NEPHEHIUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU IEPIEHIUKYIIIPHON
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: YroJ MEXIy MNpPAMOM M IUIOCKOCTBIO,
JBYIPAHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIUs (GUTyphl Ha IUIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IpPU3HAK  MEPHCHAMKYISIPHOCTHM  ABYX  Iuiockocteil.  Teopema o Tpéx

NEPIEHAUKYIISPAX

7.4

[loHsiTHE MHOTOrpAaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHMKA, BBIMYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsiMas U HAKJIOHHAs IPU3MBI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3MbI. [lapannenenunen, npsiMOyTroJIbHbBIN NapajuIeIeIUIe ]
u ero cBoictia. [Iupamuaa: n-yroapHas nupamuaa, TpaHd U OCHOBaHUE MUPAMU/IBI,
OOKOBasl M IOJIHAS MMOBEPXHOCTb MHUPAMM[bI, NPABUIbHAS U yCEUEHHAs MUpaMUIA.

DIEeMEHTHI IIpuU3Mbl W IIHPAMHIBI. HpaBI/IHBHBIe MHOI'OIrpaHHUKH: IIOHATHUC




IPAaBWJIBHOIO MHOTOTpaHHMKA, INpaBUibHAs NpuU3Ma M MpaBUibHAas NHpaMuia,
IpaBUJIbHAS TPEYTroyibHAs MUpaMUJa U IpaBUIbHBIM TeTpasap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeudeHus

IIPU3MBI U TUPaAMUbI

7.5

CummMeTpusi B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMO,
MJIOCKOCTH. DJIEMEHTBHl CUMMETPUU B MUPAMUJIAX, MMapajuieieuIe/1ax, MPaBUIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Bbruuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TIIOJHOM MOBEPXHOCTU NPSIMOH NPHU3MBI, IUIOIAAb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Msbl. [1mommane 60koBoi
NOBEPXHOCTU M TIIOBEPXHOCTH IIPABWIBHOM MNHpaMHIbl, TEOpeMa O IUIOIIAIn

yceuéHHoi mupamMuibl. [TonsaTre 06 00béMe. OOBEM MUpPaMUIbI, TPU3MbI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOIICHHS MEX Ty TIIOMIAIMU MTOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unuuapuyeckas HTOBEPXHOCTh, 00pa3yroline UIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHIPUYECKONH TOBepXHOCTH. LlumuHAp: ocHOBaHHA UM OOKOBasi MOBEPXHOCTD,

o0pa3yromias U 0Ch, IJIOIIAIb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yromue KOHHUYECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHA, 0Opasyiomas U OCb,
MJI0MIas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAaHUA U OokoBas IMMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, Juamerp, Miomaab moBepxHocTH cdeprl. Banmuoe

PAaCIIOJIOKCHHUC C(bepm N IIJIOCKOCTH, KacCaTCJiIbHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N306paxenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTka MIMHIpA U KOHYca

6.5

KomOuHanmu Ten BpalleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN

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

6.6

[Tonsstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIPHOTO TIapayvieNienumnena u cieactsus w3 He€. OO0bEM IMHApA,

koHyca. O0BEM I1apa U mIomaas chepbl




[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXKIY — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa
BekTop Ha muockoctu M B mnpocTpaHcTBe. ClI0XKEHME M BBIUMTAHUE BEKTOPOB.
6.9 YMHOX€EHHE BEKTOpa Ha 4ucio. PasnoxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmiio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM INIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MNPAMBIMU W IIJIOCKOCTSIMMU.

KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

Brnanenne meromamMu J0Ka3aTeNbCTB, AITOPHTMAMH PEIICHUS 3aad;
yMeHue (GopMyJIMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/EIICHHUE,
aKCMoMa, TeopeMma, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, OKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTH UX; YMEHHE (POPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKJICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaATh MCTOL MaTeMaTHYEeCKOHU HWHAYKIWH,
NPOBOJIUTH  JIOKAa3aTEIbHBIC PACCYXKIEHHS TpPU PpEHICHWW 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCY)KIACHUMN;  YMEHHE
OTIEPHPOBATH TMOHITHSIMHU: MHOXECTBO, MOJMHOXECTBO, OINEPALMU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I
ammapar JUisi OIMCaHUs PEATBHBIX MIPOIIECCOB U SIBIICHUH H ITPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYIrux y‘-I€6HI>IX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATHIME: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaTh U OIUCHIBaTh Tpadbl Pa3INnYHBIMU

croco0aMu; UCTIOB30BaTh rpadbl IPH PEIICHUH 337124

YMeHHne omnepupoBaTh MOHATHIMH: HATypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaﬂBHOﬁ CTCIICHHU, CTCIICHDb
C palMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszarejaeM, Jorapupm 4UMcCIa, CHUHYC, KOCHHYC ¥  TaHICHC
IMMPOU3BOJIBHOI'O0 YHCJIa, OCTATOK 110 MOAYJII0, PallMOHAJIIBHOC 4YHCIIO,
UppalMOHATIbHOE  YHCIIO,  MHOXXECTBAa  HATYypPAIbHBIX,  IEJBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JeTUTeNhb U HauMEHbIIee
oOmiee kpaTHoe, anropuT™M EBKIIMIa mpu penieHny 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIIMOHHBIMA ~ CHUCTEMaMH  CUHCIICHUS;  yMEHHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUCHUU U npeo6pa30BaHH${ BI:Ipa)KeHI/Iﬁ cO
CTENEeHsAMH MW JorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-PANMOHATBHBIX

BI:IpB.)KGHHfI; YMCHHUC OINCPpHUPOBATH MNOHATUAMU: MOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHYIecKas mporpeccus,
OcCKOHEYHO yOBIBafOIIasi TreoMEeTpHYecKass TPOrpeccHs; YMEHHE
3aJaBaTh MIOCIICAOBATCIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTh TOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPsKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOIO
yucia, ¢opMa 3amucH  KOMIUIEKCHBIX  YHCeNl (TeoMeTphuecKas,
TPUTOHOMETpHYECKass W  anreOpanyeckas); yYMeTb HPOU3BOIUTH
apudMeTUYECKHE JIEUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; TPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTI:
MOHATHSIMU: MaTpuma 2xX2 u  3X3, omnpenenuTeslb  MaTpUIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHSATHUSMU: PALMOHANIbHBIE, HUPPALMOHAJIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUECKHEe, TPUTOHOMETPUUECKHE
ypaBHEHUsST U HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE ONEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE MpeolOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHME peliarb YypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C IOMOILIBIO PA3MYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpPoOM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX

3a]a4 1 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIWH,
HNEPUOTUYHOCTD (PYHKIUH, OrpPaHMYECHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIIMH, HAaMOOJbIIIEe U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HEMpepbIBHAS (DYHKITHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi Mpon3BoaHAs (PyHKINHU, TEOMETPUICCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; YMEHHE HAXOMUTh aCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHUE
BBIYUCIIAT  TPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3MIIMN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GyHKUIMU; yMEHUE HaXOMUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh MNPOM3BOAHYIO JUIS HCCIEIOBaHUS (QYHKIHH,
HaXOIUTh HAWOOJbIIME M HAUMEHBIIWE 3HAYCHUs (YHKIHA; CTPOUTH
rpagKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHaiu3a; NPUMEHATh NPOU3BOJHYIO JJIi HAXOXKIEHHUS HAWIYYIIero

PEIICHHA B IMPUKIAAHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




dbuznyecKuX 3a7adax; HaXOIUTh TUIOMIAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpaia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOOpaTHas
GbyHKIMSA, KOMIO3UIMSA (QYHKIUH, JHHEHHAs (QyHKIUsSA, KBaapaTHIHAS
byHKIMA, panuoHaabHas byHKIH, CTETEHHA byHKIM,
TpUroHomerpudeckne (QyHKOMM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKUMHM, TOKa3aTeldbHas M Jorapugmuyeckas (yHKIMH; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMNA, UCTIONB30BaTh TPadUKHU ISl U3yUYEHUS TPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad U3 APYTHX YYeOHBIX NMPEIMETOB H
3aa4 U3 pealibHOW JKU3HHU; BBIpaKaTh (POpMyJIaMH 3aBUCUMOCTH MEXITY
BEJIMUMHAMY; HCIOJB30BaTh CBOMCTBA M Tpapukn QYHKIHMHA s
peleHus] ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu; n300pakaTh
Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBAa PEIICHUW ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/Jaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4 U3 00JIACTU YIPABICHUS TUYHBIMU U CEMEHHBIMH
(¢buHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CHUCTEMBbI TI0 YCIOBHUIO 3aJauM, HMCCIEIOBATh IMOJIYYEHHOE PEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB; yYMEHHE MOEIUPOBATH
peaNbHBIE CHUTyallMd Ha S3bIKE MAaTEMaTHKH; COCTaBISTH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJOBHMIO 3aJayH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHee apupMETHIEeCKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHs,
CTaH/JAapTHOE OTKIIOHCHHE YHCIOBOTO HaOopa, yMEHHE W3BIICKATh,
HMHTEPIPETUPOBATh HH(GOPMaLIMIO, TPEICTABICHHYI0 B TabmuIax, Ha
quarpammax, rpadukax, OTpakarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HH(DOPMALIMIO C MTOMOIIBIO TaONUIl U AUATPAMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduyuecku
UCCIICIOBAaTh COBMECTHBIE HAONIOJACHHWS C TIOMOINBIO JHArpaMm

paccenBaHus U JUHEUHOW perpeccuu




YMeHue OoInepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TI'paUUYeCKUX METOI0B; HPUMEHSThH
(GOopMyIJBl CIIOKEHHSI M YMHOXEHHS BEpOSATHOCTEH, (HOpMyiy MOJIHON
BEPOATHOCTH, (popmyny bepHyiuim, komOuHaTOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUSMM: Cly4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, NUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyuaifHOW BeIMYUHBI, (QYHKIMH paclpelesNeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTEJbHOIO M HOPMAJIBHOTO pPAaclpeAcieHul;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeieieHud Uis
pelleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEl,
METOABI BBIOOPOUYHBIX HCCIIEAOBAaHUIM; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIMX YHMCENT B HPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSX; YMEHUE ONEPUPOBATh NOHITUSAMM: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEePEeCTaHOBOK, OWHOM HbIOoTOHA; ymeHHe
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PacCy>KICHHS I PELICHHS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTbh IIOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH yrodi,
JBYIPAHHBIA yroJl, TPEXTPAHHBIA YIrOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJUIeIbHOCTh U NMEPHEHINKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbe (akThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIETO MHpAa; CTPOUTH
MaTEMAaTHYECKAE MOJENHM C IOMOINBIO T'€OMETPUYECKHX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Urypsl, 00bEM (GUrypsl,
MHOTOTPAaHHHK, NPABIJIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpaIlleHNs], HWINHAP, KOHYC, Imap, cdepa, Imiomans chepsl, IIOnaas
NOBEPXHOCTU TNHPaMMJBI, TPU3MBIL, KOHYycCa, IMIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienumneaa, MUpaMuabl, TPU3MbL, LWIMHJIPA,




KOHycCa, Il1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHMUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IIJIOCKOCTh,
Kacaromasicsi cdepbl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpAICHUs], UX CEUCHHUs], B TOM YKCJIE C TOMOIILBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEITLHO
dbopMyIMpOBaTh OMPEEIICHUS U3YIaeMbIX (DUTYp, BBIIBUTATH TUTIOTE3BI
O CBOMCTBAaxX U MpU3HAKAX F€OMETPUUYECKUX (GUTYyp, OOOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHUE MPOBOAWTH KIacCHUPUKAIMI0 GUTYp TIO
pPa3IUYHBIM TPU3HAKaM, BBIMOJHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

YmMmenune OIICpHUPOBATH IIOHATUAMMU: JABHUKCHHUC B MMPOCTPAHCTBC,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMOOMs, MOAOOHBIE QUTYPBI;, yMCHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIC (UTYpPHI, B TOM YHUCIIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHUS
NpU PEIICHWW 3a/iady; HAXOJWTh TEOMETPUYECKHE BEIWYMHBI (IJIMHA,
yroi, IUIOIAAb, OOBEM) MpPH pEUICHHH 3a1ad M3 APYTruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOMN JKU3HU; YMEHHE BBIUUCIATH TEOMETPHUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIOMIalb, O0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIbI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChepBI;
00bEM Ky0Oa, MPSMOYTOJIBHOTO TapaJUIe/IeNHIe/ia, MMPaMUIbI, TIPH3MEI,
IWIMHIpPA, KOHycCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI00HBIX (hUTYp
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YMeHue oneprupoBaTh MOHATUAMU: MPAMOYTOJIbHAS CHCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIM METOA
JUIS pEleHWs TeOMETPUYECKMX 3ajad W 3a7ad JApyrux Yy4eOHBIX

MIPEMETOB

13

YMenue BBIGI/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOoA JIs1 PpCHICHUA  3aldd4u,
IIOHUMAaHHUC 3HAYUMOCTH MAaTCMAaTUKKW B H3YUCHUU IIPUPOAHBIX U
O6H_[€CTBGHHI>IX mnmpoueccoB u HBHGHHﬁ; YMCHUC  PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHHUEC IIPHUBOJUTH




IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M MHPOBOU

MaTeMaTU4YeCKON HayK1




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

IIpoBepsieMblil 3JIeMEHT COePKAHUA

Kon
1 Yucna u BBIYUCICHUS
1.1 HarypanbsHble u nesnbie yucia. [IpusHaku 1eIMMOCTH LEIbIX YUCel
1o Panmonaneupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JAPOOU, MPOIICHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuii KOpeHb HaTypadbHOU cTerneHu. JlelcTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ paluoHaIbHbIM NToka3zateneM. CBoiCcTBa
' CTENEHU
Ls CuHyCc, KOCHHYC M TaHITE€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbIC U HATYPATBHBIC JTOTApU(HMBI
JeiictButenpHble  unciaa. ApuMETHUECKHE OINepaluud C  JIeHCTBUTEIbHBIMU
1.7 yncnamu. [IpubnnxEHHble BHIYUCIEHUS, PaBUjla OKPYIJICHUS, MPUKHUIKA U OLEHKa
pe3yJibTaTa BIYUCIECHUN
1.8 [IpeoOpa3zoBanue BeIpaKECHUH
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie 1 1poOHO-palIMOHATBLHBIC YPAaBHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHH
24 [oxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 [enpie 1 1poOHO-paioHAThHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEHHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI




3 @OyHKIUHU U TpaduKu
11 Oynkuus, cnocoObl 3amanus ¢yHkuuu. I'paduk ¢ynkumu. B3anmuo oOpaTHBIE
' bynkunn. Yérabie 1 HeuéTHBIC QyHKIMU. [leproaudyeckue GyHKITUN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd GyHkumu. Hymn ¢yHKInn.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumyMbl 1 MHUHMMYMbI (QyHKIMHM. HamOGonblniee u HauMeHbllee 3HAYCHHE
(GYHKINN Ha TPOMEXKYTKE
13 CrenenHass (yHKIMS C HaTypalbHBIM M LeNbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS #-0l CTEIIEHU
34 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKU
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U IpaduKu
16 Toukn paspbiBa. Acumntorel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIMH,
' HEMPEepPBhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nporpeccur. @opmMyina CI0KHBIX MPOIEHTOB
4 Hauvana mareMaTn4eckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYyHKITHIA
[IpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. HaxokaeHne HanOonbIIero U HaMMEHbIIEr0 3HaYeHUs (YHKLIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpan
5 MHOXxeCTBa U JIOTUKa
5.1 MHoecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmsel Ditnepa — BenHa
5.2 Jloruka
6 BepositHoCTh U cTaTucTHKa
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 ['eomeTpus
7.1 durypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€e U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena ¥ MOBEPXHOCTH BpPALLECHUS




7.5

KOOpI[I/IHaTLI 1 BCKTOPLL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






