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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIsETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe MPU U3YyUEHUH 00yJatOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YIIIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKMA M TeJa BpalleHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(opMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTelIbCTB  IpHU



00OCHOBaHHUU MaTEeMaTHUECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBiswoTcs: «lIpsMble ¥ IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JMHUSAM yuyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha usyuenue ydyeOnHoro kypca «I'eomerpusi» Ha yrmyOnéHHoM ypoBHe B 10
kiacce — 98 JacoB (3 vaca B He/Iel0).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajulelIbHble W CKpelMBaroIuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpéEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronbpHasi nupamua, NpaBuIbHas U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3oKEHUHM BEKTOpA IO TPpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJEHHBINH YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYUAIOIIErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHUH, TPOLETYP
rpa)<1aHCKOro 00111ecTBA (BBIOOPHI, ONPOCHI U APYTO€), YMEHUE B3aUMOIEHCTBOBATH C
COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHUHM C UX (DYHKUHSIMU 1 HA3HAUEHUEM;

2) naTpuoTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCUHCKOW MaTEMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSM POCCUHMCKUX MAaTEMaTUKOB U POCCUMCKOM MAaTEMATHYECKOW IIKOJIBI,
HCIIOJIb30BAaHUE HJTHX JIOCTHKEHUH B JPYrUX HayKaX, TEXHOJIOrHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoia, CPOpPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUs, ITUYECKOTO MOBEACHMS, CBS3AHHOIO C IPaKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHUI HAyKU U JIESITEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIHOYAass JCTETUKY MAaTE€MaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTD K
MaTEeMaTUYECKUM acleKTaM Pa3InvHbIX BUIOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO0 M 6Oe30macHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
30POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OTIbIXA,
peryisipHas (u3uyeckas akTUBHOCTb), (DU3UUYECKOE COBEPILICHCTBOBAHHE MIPU
3aHATUAX CIIOPTUBHO-030POBUTEIBHON AEATENBHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYAOIIO0US, HHTEPEC K PA3IUYHBIM
chepam mnpodeccuOHANBHOM JESATENBHOCTH, CBA3aHHBIM C MaTEMaTUKOW MU €€
NPWIOKEHUSIMU, YMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oyayuied mpodeccun u
pealin30BbIBaTh COOCTBEHHBIE >KM3HEHHbBIE IJIaHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHN BCEU >KU3HM,



TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a]1a4 MaTEMAaTHUYECKOM
HaIpaBJICHHOCTH;

7) 3Kx0JIorHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON W COLMAIBHOU
Cpelbl, OCO3HAHUE TJI00ATBLHOTO XapaKkTepa HKOJOTHUECKUX TPOOIeM, OpUEHTAIUS Ha
MIPUMEHEHNE MaTEeMaTHYECKUX 3HAHHUM TSl PEIICHUS 3a1a9 B 00IaCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIAEACTBUM IS
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh  MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eIIOBEUYECKON JEATEeIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIMBWIM3AIMHU, OBJIAJCHHUE SI3BIKOM MAaTeMaTUKH M MaTEeMaTHYECKOU
KYJbTYpPOU KaKk CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISBJISATH M XAPAKTEPU30BaTh CYLIECTBEHHBbIC MNPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MTOHSATUM, OTHOIICHUN MEXIY MOHATUAMH, (OPMYJIHUPOBATH ONpPEACICHUS
MOHSITUH, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHMSI JIJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATb, dhopmynHnpoBaTh 151 peoOpa3oBLIBATH CYXJIECHUSL:
YTBEPIUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MIPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIONEHUSX W YTBEPXKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

JeNaTh BBIBOJABI C HCMOJB30BAHWEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUU
(IpsiMble M OT MPOTUBHOIO), BBHICTPAUBATh APTYMEHTAIINIO, TPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATH CIOCO0 perieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBIOMpaTh Hanbosee MoaXO0IN C YYETOM CaMOCTOSITENIbHO BhIJCIEHHbBIX
KPUTEPUEB).



ba3zoBble uccienoBareabCKue 1eHCTBUSA:

WCIIOJB30BaTh BOIPOCHI KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT TO3HAHUS,
(dhopMyIUpPOBaTh BOIIPOCHI, PUKCUPYIOIINE IPOTUBOPEUHUE, MPOOIEMY, YCTaHABIUBATD
HUCKOMOE U JaHHOe, (OpMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO TMO3UIIHIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIIEOBAHNUS, OLICHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMpOLECCa, a TakXKe BbIABUTATh
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanueii:

BBIABJIATh JAePUUUTH MHGOpPMAIUK, JAaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpATh WH(OPMAIMI0O U3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(MOPMAIINIO PA3TUYHBIX BUJIOB U (OpM
MIpEeICTaBIICHHUSI;

CTPYKTYypUpOBaTh HWH(OpMaIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH IpapruecKy;

OIICHUBATh HAAEKHOCTH MH(GOPMAITUH 10 CAMOCTOATEIEHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCJIOBHSIMH U
LEeJIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, IaBATh MOSICHEHUS 110 XO1y PEIICHUS 3a/1a4i, KOMMEHTHUPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXXIEeHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
MpoO0JIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJI€U, HALICJICHHbBIE HA MOUCK PEIICHMUS,
COMOCTAaBIISATh CBOM CYXKACHUS C CYXKICHUSIMH JPYTUX YYAaCTHUKOB JHMAJIOTA,
oOHapy>KUBaTh Pa3IM4KE U CXOACTBO MO3UIUH, B KOPPEKTHOU (hopme GOpMYIHPOBATH
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YNbTaThl PELICHUs 33Ja4d, SKCIEPUMEHTA, HCCIEIOBaHUA,
IPOEKTa, CAMOCTOSITEIBHO BbIOMpPaTh (HOpMAT BBICTYIUIEHMsSI € Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiicTBUS

Camoopranusanmusi:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 3aayd, BIOUpATh CIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yIETOM HOBOW HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

BJIJICTh HaBBIKAMHU TTO3HABATEILHON pediekcry Kak 0CO3HAHUSI COBEPIIAEMbIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U PE3yJbTaTa PEUICHUs MAaTeMaTHYeCKOM
3a/1a4u;

MPEABUACTh TPYMHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IPH PEIICHUH 3a7adH,
BHOCUTb KOPPEKTHBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IEH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTUKEHUS WJIM HEAOCTHXKCHUSI PEe3yJbTAaTOB JACSATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUIYaTbHON
paboThI IPU pElIEHUU YUYeOHBIX 3a7a4, TPUHUMATH 11€JIb COBMECTHOM JEeATEIIbHOCTH,
IJIAHUPOBAaTh OpraHU3aIlMI0 COBMECTHOW pabOThl, pacmnpenensitb BHUALI PpadoT,
JIOTOBApUBATLCS, OOCYXAaTh MPOIECC U pe3yabTar paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcyxkaeHus, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B
001U MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.

NPEAMETHBIE PE3YJIBTATHI

K konmy 10 kiacca oOyyaronuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUH ITPU PEILICHUN
3a/1a4y ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IpPHU PELICHUU
r€OMETPUYECKUX 3a/1aY;

e KJaccuUIUPOBAaTh B3aMMHOE pPACMOJOKEHUE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIAMU B IPOCTPAHCTBE:
MEXy NPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U IJIOCKOCTBIO;

e CBOOOJHO OMEpPUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHJABl MHOTOTPAHHUKOB (TIpHU3Ma,
nipamMua, MPSMOYTOIBHBINA Mapajuiesenunen, Kyo);

KJIacCU(PUIIMPOBATh  MHOTOTPAaHHHWKH,  BBIOMpas ~ OCHOBaHUS  JJIA
KJIaCCU(PUKAINH;

CBOOOJHO  OMEPUPOBATH  MOHSATHUSMHU, CBS3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TIJIOCKOCTHIO;

BBITIOJTHATH TTapaJIEIbHOE, IICHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE
(GuUTyp Ha IUIOCKOCTbH, BEITIONHATEH N300paskeHUs (PUTYp HA MIIOCKOCTH;
CTPOUTHh CEUEHHS MHOTOTPAaHHUKOB pPa3jIMYHBIMH METOJaMH, BBIOJHATDH
(BBIHOCHBIE) TUTOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BHIT
CBEpXy, COOKY, CHU3Y;

BBIYHCIIATH TJIONIAU TTOBEPXHOCTEH MHOTOTpaHHUKOB (IIpU3Ma, MUPaMKJIa),
T€OMETPUYECKUX TEJI C TPUMEHEHUEM (HOopMyT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh
1 TJIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TNIOCKOCTh CHMMETPUHN (DUTYPHI;
CBOOOJHO ONEPHUPOBATH TOHSTHIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJadyd  Ha J0Ka3aTeIbCTBO MATEMATHUYECKHMX OTHOIICHUH U
HaXOXXJEHUE TCOMETPUUCCKUX BEITUYHMH, MPUMEHSSI U3BECTHBIC METOJbI MPU
pEIICHNM MaTEeMaTUYECKUX 3a7ad TIOBBIIEHHOTO W BBICOKOTO YpPOBHS
CJIOKHOCTH;

OPUMEHSTh  MPOCTEUIIME TMPOTrpaMMHBIE  CpPEJACTBA W AJIIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1ad;
W3BJICKaTh, TMPE0oOpa3OBBHIBATH W HMHTEPIPETHPOBATH HHPOPMAIHMIO O
POCTPAHCTBEHHBIX TEOMETpUUYECKHX (Urypax, TMpeACTaBIECHHYI0 Ha
YepTekKax U pUCyHKax;

MIPUMEHSTH MOTY4YEHHBIC 3HAHUS HA TIPAKTUKE: CPABHUBATh U aHATM3UPOBAThH
peanbHBIC CUTYaIldW, IPUMCHSATh U3YUYCHHBIC IMOHSATHS B TPOIECCE MOMCKA
pEIICHUS MaTeMaTHYeCKH C(HOPMYJTUPOBAHHOW TPOOJIEMBI, MOJICIUPOBATH
peanbHBIC CHUTyallMd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh TMOCTPOCHHBIC
MOJICNIA C WCIIOJIb30BAHWEM T€OMETPHUYECKUX MOHATHI U TEOpeM, armapara
anreOppl, pemIaTh MPAKTUYECKUE 3a/add, CBS3aHHBIC C HaAXOXKICHUEM
TCOMETPUUYCCKUX BEITUYHH,

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUA TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
I'EOMETPHUA 10 KJIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

BBenenue B
CTEPEOMETPHIO

Bzanmnoe
pacroiokKeHue
MPSMBIX B
MPOCTPAHCTBE

KoaunuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThI

23 1

IIpakTnyeckn
e padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeibH
ble pecypchbl

[TapannenpHOCTH
MPSMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

[TepnienauKyIsspHOC
Tb NMPSAMBIX U
IJTOCKOCTEH B
MIPOCTPAHCTBE

25

VYTabl ¥ paccTosIHUA

MHororpanHuku

16

Bexkrops! B
MIPOCTPAHCTBE

[ToBTOpEHME,
00001IeHHE 1
CHUCTEMAaTHU3aLA
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

11

98 4




ITOYPOYHOE IIVTAHUPOBAHUE

I'EOMETPHUA 10 KJIIACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TJIOCKOCTH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHHS

01.09.2025

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToHATHS cTepeomMeTpHun: TOUKA, IIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

03.09.2302

IlonsTns: NnepeceKarommecs mI0CKOCTH,
nepecekaromuecsa npsamasa 1 rmiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

05.09.2025

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIIuecs npsiMasi ¥ TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

08.09.2002

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

10.09.2025




MHororpanHuKH, H300paKeHHe
HPOCTEHIINX MPOCTPAHCTBEHHBIX HUTYP,
HECYIIECTBYIOLINX 00BEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHH U IICPBLIC
CJIICACTBH U3 HUX. Crioco0n1 3aJaHus
MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.
O0o03HaueHus IIPpsAMBIX U IUIOCKOCTEH

15.09.2025

17.09.2025

19.09.2025

10

11

12

N306paxkenue ceueHuit nupamuibl, Kyoa
U TMPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaHye NOCTPOSHHBIX CEUEHHH
pa3HbIMH [IBETaMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT YEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH 1IBETAMU

N3obpakenue ceueHuil nupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
MTOJIY4EHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH [IBETAMU

22.09.2025

24.09.2025

26.09.2025




13

14

N300paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€6pa. M3o0pakeHne nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpamiBaHue MOCTPOCHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

Merton ciaenoB sl TOCTPOCHUS CEUCHU I

29.09.2025

01.10.2025

15

Meropa cienoB i1 MOCTPOEHUS
ceueHuil. CBOMCTBa nepecevyeHuit
IPSIMBIX U IIJIOCKOCTEN

03.10.2025

16

17

18

19

20

Mertoa cieoB Ui HOCTPOCHHUS
ceueHuil. CBoMCTBa nepecevyeHuit
IPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh 1I1aroB
IIOCTPOEHUS

[TocTpoenue ceueHuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue

06.10.2025

08.10.2025

10.10.2025

13.10.2025

15.10.2025




BBIHOCHBIX qepTexceI?I " 3aIIMCh 1aroB
IMOCTPOCHUA

21

22

23

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [Tomodue
TPEYTOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

17.10.2025

20.10.2025

22.10.2025

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsMele. [Ipu3Haku ckpenmBaromuxcs
npsaMbix. [lapaniensHble npsmMble B
IIPOCTPAHCTBE

24.10.2025

25

26

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKALICH Ha
JIAHHOM IIpsAMOM. JIeMMa o nepeceueHnn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO
[TapayteapHOCTB TpexX NpsMbIX. TeopeMa

0 TpEX MapaJuleibHbIX NPAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

05.11.2025

07.11.2025

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA aPALIIEITHHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

10.11.2025




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

12.11.2025

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

14.11.2025

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

17.11.2025

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

19.11.2025

32

33

34

35

[TocTpoenue ceueHus, TPOXOISILIETO
yepe3 JaHHYIO0 TPSIMYIO Ha YepTexe 1
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas IpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuienenumneaa. CBoicTea
napajuresienumne/1a u IpU3MbI

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH JIBYX IIOCKOCTEN
Teopema 0 mapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4gepe3 TOUKY, HE

21.11.2025

24.11.2025

26.11.2025

28.11.2025




MPUHAJICKALLYIO TAaHHOUW TIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU ABYX MApaJIJICIIbHBIX
IIJIOCKOCTEN TpeThen

01.12.2025

37

CBolicTBa napajuiesIbHbIX TIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJUIeTbHBIMU TI0CKOCTSIMHU

03.12.2025

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2025

08.12.2025

40

CaolicTBa Ky0a U IpSIMOYTOJILHOTO
napaenenunesa

10.12.2025

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenuree

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

12.12.2025

15.12.2025

17.12.2025




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 4yepe3 TOUKY MPOCTPAHCTBA 19.12.2025
HEePHEHIUKYIAPHOM K MJIOCKOCTH
45 [TnockocTH U epHeHANKYISIPHBIC UM
IpsIMblE B MHOTOTpaHHHUKaX 22.12.2025
46 [TnockocT U nepreHANKYIIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX 24.12.2025
[TepnieHAMKYIIAp U HAKIOHHASL.
47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU 96.12.2025
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHASL.
48 E;i;iif;ﬁe NEePIEHANKYIISAPA U3 TOUKU 99.12.2025
49 Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast U oOpartHas) 12.01.2026
50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast) 14.01.2026
51 Yron Mexay CKpenBaromuMuUCs
IPSIMBIMU 16.01.2026
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C
52 TIOMOIIIBIO ?epneHﬂMKyns[pme 19.01.2026
TUTOCKOCTEH
53 OpToroHanbHO€ IPOEKTUPOBAHNE 91.01.2026
[Toctpoenue ceuenuii kyba, mpU3MBbI,
54 NPaBUIBHOM MUPAMUIBI C TOMOILBIO 93.01.2026

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBI,
NPaBUJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

26.01.2026

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO III0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

28.01.2026

57

58

[Tpu3Hak neprneHuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

30.01.2026

02.02.2026

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

04.02.2026

60

61

Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH 110
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

06.02.2026

09.02.2026

62

KonTponasnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

11.02.2026

63

[ToBTOpEHME: yroy Mexay NpSIMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

13.02.2026

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

16.02.2026




65

I'eomeTpuueckrie METObI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

18.02.2026

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yrja

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IIJIOCKOCTEM; TeopemMa o0 mpsiMoin
nepeceyeHus IByX MI0CKOCTen
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTU

[TpsMoyronbHbIM napaienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaenenunena

20.02.2026

25.02.2026

27.02.2026

02.03.2026

70

TeopeMa 0 qMaroHany NpAMOYTOJIbLHOTO
napajielienunesa u cecTBUe U3 Heé

04.03.2026

71

72

73

CTepeOMeTpI/I‘IGCKI/IC " MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIHECH
MpsAMbIC, ITapAJICIIBHBIC IINIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUMBAIOIHNUXC MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPSAMBIMUA B
MMPOCTBIX CUTYyallUAX

06.03.2026

11.03.2026

13.03.2026




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpHMOﬁ J0 IINIOCKOCTH

16.03.2026

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIPHON
IUIOCKOCTH

18.03.2026

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIA
TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHhI chepuyecKoil reOMEeTpUU:
reoJIe3nYEeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

20.03.2026

30.03.2026

01.04.2026

79

80

81

CucremaTtuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"
IIupamuga. Buasl nupamu.
[TpaBuiibHas nupamMuia

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
ITpaBuiibHas mpusma

03.04.2026

06.04.2026

08.04.2026

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenunen, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanauku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU

10.04.2026

13.04.2026

15.04.2026




85

KonTponsHas padora "MHuororpaHHUKT"

17.06.2026

86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B

IIPOCTPAHCTBE 20.04.2026
87 CyMMa BEKTOpOB 99 04.2026
88 Pa3zHocts BekTOpOB 94.04.2026
89 [IpaBwiio mapamenenunena 97 04.2026
90 YMHOX€EHHE BEKTOpa Ha YHCIIO 90.04.2026

Paznoxxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHOM 04.05.2026

IUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 06.05.2026
03 Brruncnenue yriia Mexay BEKTOPaMH B

IIPOCTPAHCTBE 08.05.2026
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 13.05.2026
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 15.05.2026
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 18.05.2026
97 [Ipocreiinme 3agadu ¢ BEKTOpaMH

20.05.2026




98 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

22.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

98







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, JIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JUHEHHBIA Yo IBYTPaHHOTO yIiia, rpajycHast
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PDAaHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PAaHHHMK, 3JIEMEHTBI MHOTOTPaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamMuja, MpHU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSAMBIE ©  HAKJIOHHBIE TPU3MBI,
napaJiesIenuIe bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKyIas TIOCKOCTB, CeueHHe
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJIOM CII€ZIOB, BBIOJIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJIrOPUTMaM, IPUMEHSS U3BECTHBIC AHAJIMTUYECKHE METOJIbl IPH
7.12 pEeLICHUM CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIUMCIICHUE
pPacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JIO0 MPSAMOU, OT TOUKHJIO
TUIOCKOCTH, MEX]Ty CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemiate 3a1aun Ha HaxOX€HHE F€OMETPUUECKUX BEIMUYUH 110 0Opas3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 .
MEXIY IJIOIIA MU IIOBEPXHOCTEH, o0BEMaMu 10/100HBIX
MHOI'OI'PAaHHUKOB

715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYI0 Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANOJaralolliUuX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

719 HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATHUYCCKUX SaKOHOMepHOCTCﬁ B IMpUpPOAC U

JKU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

[TpuMeHATH MONydyeHHbIE 3HAaHHUSI HAa IPAKTHUKE: aHAJIM3UPOBATh pPeabHbIe
CUTYallU! Y IPUMEHATh U3yUYEHHBIE TIOHATHS B IIPOLIECCE TIOMCKA PELICHHUS
MaTeMaTHuecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMbl,  MOJAEIUPOBATH

7.20 pEalbHbIE CUTYallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allapara
anreOphl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
FEOMETPUUECKUX BEJIUYUH

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kox
7 I'eomerpus
OcCHOBHbBIE TOHATUS CTEpeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
7.1  Tlonstue 00 aKCHOMAaTHYECKOM MOCTPOSCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIECTBUS U3 HUX
B3auMHOe  pacronokeHHMe  NpsMBIX B IIPOCTPAHCTBE:  IEpeceKaroIuecs,
7 | TApamienbHBIC M  CKPEIIUBAOLIMECS NpAMBIE. [TapannenbHOCTE OPAMBIX U

IUIOCKOCTEN B IPOCTPAHCTBE: MapajUIesIbHbIE IpsIMBIE B  NPOCTPAHCTBE,

MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC




COHANPABJICHHBIMU CTOPOHAMH, YOl MEXIy TMpSMBIMA B TMPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEN: MapalijieNibHbIe MIIOCKOCTH, CBOMCTBA MapasliedbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHcTBeHHbIE (UTYpPBHl Ha IJIOCKOCTU: TETPa’ap,
KyO, mapaJuiesienumne1, HoCTPOeHUEe CeUeHU

7.3

7.4

[lepneHIUKYIAPHOCTE NPSIMOM M IJIOCKOCTH: IEPHEHIUKYISIPHBIE MpsSMbIE B
IMPOCTPAHCTBEC, NPAMBIC TAPAJUICIIBHBIC U MEPIICHAUKYIIAPHLBIC K IIJIOCKOCTH, ITPU3HAK
MEPIEeHIUKYISIPHOCTHU MPSIMON U TIIOCKOCTH, TEOpeMa O MPSIMO MeprneHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IIIOCKOCTHIO, ABYTPAaHHBIH
YTOJI, TUHEIHBIN yroJ1 IByrpaHHoro yria. [lepnenaukynsp v HakJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHsI (PUTYPHI HA
IJIOCKOCTB. [IeprIeHIMKyYIApHOCTD IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIIIPHOCTH IBYX
mwrockocreil. Teopema o TpEX MepreHIuKyIIsipax

IlonsiTiE MHOrOrpaHHHMKa, OCHOBHBIC 3JIEMEHTHl MHOIOI'DAHHUKA, BBIIYKIbIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKa MHororpaHHuka. IIpusma: n-yronbHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NpsiMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMoyroiabHbIN Mapajjiesenumne]
u ero coiictBa. [Iupamuaa: N-yrosipHas nupamuja, TpaHd U OCHOBAHHWE MUPAMUBbI,
OOKOBasi M IOJIHAS MMOBEPXHOCTh IMHPAMHIbI, MPABMIIbHAS U yCCUEHHAs MHpPaMHJIA.
OneMeHThl Npu3Mbl W OUpaMuabl. [IpaBuiibHblE MHOTOIpDAaHHUKU: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua ¥ NpaBUIbHBIN TeTpasap, Kyo. [IpencraBnenue
O NPAaBWIBHBIX MHOTOTPAaHHMKAaX: OKTa’Jap, NOJEKa’Ap M ukocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.
OneMeHTbl CHUMMETPUM B  INUpaMHJIaX, HapajuleleNuNenax, MpaBHIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, aAuaroHanu, yriael. Ilnomane
OOKOBOIl MOBEPXHOCTM U TOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpusMsl. [lnomans 6oxoBoi
MIOBEPXHOCTH U IIOBEPXHOCTU IPABUIBHOM MHMPAMHUIABI, TEOpEMa O IUIOLIALU
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

1.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKY IIOMIAASIMHI TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, NMOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHATHSIMH: HATYpaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LIEIbIM MOKa3aTelieM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNneHb C  JACHCTBHTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BATh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
olmiee KkpaTHOE, alropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, npeoOpa3oBaHus JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, FCOMETpUUYECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOM3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHfI, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUECKUN U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM arlapara MaTeMaTHUeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMM, TOKa3arenbHas M Jorapupmuueckas (YHKIHH; YMEHHE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4M, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAaHUEM arIapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKAaTh, MHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTPaXKAIOIIYIO0 CBOWCTBA peajbHBIX MPOIECCOB U SIBICHUI; TIPEICTABIIATh
uH(pOpMAILIMI0O C TIOMONIbIO TaONWII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METO/IOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydailHasi BeJIMYMHA, pacHpellelieHue BEepOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHHWMA, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; yMmeHwHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, npusMa, NUpaMuaa, (Gurypa U MOBEPXHOCTD
BpaIlleH!s, HWIMHIAP, KOHYC, Mmap, cdepa, Iomanb chepsl, IIOmaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYyCa, Il1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUs KOHYCa M LMJIMHAPA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPH3HAKAM, BBINNOJHATH HEOOXOIMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC U MOJOO0HBIC (UTYPHI, B TOM YHCJIC B TIPHUPOIC,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peabHOW JXWU3HW; YMEHHUE BBIUYUCISITH T€OMETPHUYCCKHE BEITHYMHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, [WIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHWCIO, pa3sIoKEHHEe BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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YMeHue BuIOMpaTh TMOAXOANTAN METOA JJIS PEIICHUS 3a1adH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JpoOW, MPOIECHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC WM TAaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmkEHHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (YHKIMHA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI
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