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1. HOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TMIIOTE3bl HENOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — Pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN, 00YYarOIMXCsl IPU U3YUEHUH
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOAUMBIX I YCIENTHOTO Npo(heCCHOHATBHOTO 00pa30BaHMsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM,;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpusi» yueOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU MpPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpOBaHUE TMPEJACTABICHUS O HEOOXOAMMOCTH  JI0KA3aTENbCTB  IPHU



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronnxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YUYEHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZAEPKATEIBHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHust denepanbHoii paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K U3yYEHUIO TEOMETPUH Ha YIiyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYyYaroOUIMXCS K MPOJOJDKEHUIO H3YyUYEHHUST MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 waca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



2. COAEP’ KAHUE OBYYEHUSA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
buryp B mapajuiesIbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMOMN U IUIOCKOCTH: NEPIIEHINUKYJISAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
NyTH Ha TOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U PABUIILHBIN TeTpasap, KyO. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHe KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATUSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas IOBEPXHOCTb, OOpasyomme MoBepxHocTel. Tema BpaleHus:
WIMHJIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
miockocTh. Pa3BépTka nuunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHApPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MIapoBOTO
CErMEHTA.

KoMOuHanum Ten BpaulieHuss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PazmoxkeHuwe BekTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHUSI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXEHUN: TapauIebHBIM IEPEHOC,
LCHTpaJbHAsl CUMMETPHS, 3€pKAJIbHASA CHUMMETPHS, TOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSILIEMY POCCUHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOIrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHWS II0 XOAY pEIICHHs 3aJauu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXICHUSA C CYXKICHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yJsibTaTa pelieHus
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pElIeHHH Y4YeOHbIX 3a7ad, NPUHUMATh 1elb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoOBBIX (opMax paboThl (00CYykIAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0KJEHUE FT€OMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MNPEOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKA  pelIeHUusT MaTeMaTU4ecKu  CcPOpMYyJIMpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUYECKUX BEITUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepUyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUEe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpallCHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;

MPUMEHATh TeoOMEeTpuueckre (aKThl IS PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealibHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEJCTaBICHUS 00 OCHOBHBIX J3Talax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



4. TEMATUYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne | Tema KonnuectBo yacoB OCHOBHOE COJIepKaHUE OCHOBHEIE BUABI AESITEILHOCTH
BCETO K/p /p
1 | BBeneHue B CTepeOMETPHIO 23 1 OCHOBHBIE TPOCTPAHCTBEHHBIC Onpenensrtp MIOCKOCTh Kak GUrypy, B

¢urypsr. I[lonsaTus crepeoMeTpuu:

TOUKa, MpsiMasi, MII0CKOCTb,
npoctpancTBO. OCHOBHBIE
MpaBmJIa U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeTbHBIX TPSIMbIX
(0Tpe3KoB), cepeAHBI OTPE3KA.
[TonsTHst: mepecekaronecs
IJIOCKOCTH, TTEPECEKAIOIIHECS
npsiMasi ¥ MI0CKOCTh;
MOJIyIPOCTPAHCTBO.
MHororpaHHuKH, U300paKeHHE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX
buryp, HeCymIeCTBYIOIINX
00BEKTOB. AKCHOMBI
CTEpEOMETPUU U TEePBbIC
cienctust u3 HuX. CriocoObl
3aJJaHus IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaYEHUS
IPSIMBIX U TI0cKocTel. CeueHusl.
N3o0pakenue ceueHuit
MUPaMUJIBL, Ky0a U IPU3MBIL,
KOTOPBIC TTPOXOJIAT Yepe3 UX
pEbpa. N3o0paxkenue
MepeceYeHUS MOTYICHHBIX
mockocreil. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU

KOTOPOU BBIIIOJIHSETCS TUIAHUMETPHS.
[enars npocreinme JJoruueckue
BBIBOJIbI U3 AKCHOMATUKH INIOCKOCTH.
[IpuBOANTE IPUMEPHI PEATTBHBIX
00BEKTOB, HI€aTU3ALUEH KOTOPHIX
SBJISIFOTCS aKCUOMBI T€OMETPUU.
N3y4arh, IpUMEHSTH IPUHLIUIIBI
MIOCTpOEHUs ceueHui. Micronb3oBatTh it
IIOCTPOEHHUsI CEYEHUN METOJ CJIE0B,
METO/i BHYTPEHHETO MPOEKTUPOBAHUS,
METO/ IIEPEHOCA CEKYIIEH IIOCKOCTH.
Pewate cTepeomerpuyeckue 3a1auu: Ha
OIIpEJIECIICHUE BAJIa CEYECHUS U
HAaxO0/IEHUE €ro IJIOLIAIH.
AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHHU. Vcrionb30BaTh pu
pELICHUH 3a1a4 CIEAYOIINe
IUTAaHUMETPUYECKHE (PAKTBI U METOMBIL:
Teopembr Paneca u o
IIPONOPIUOHAIBHBIX OTPE3KAX.
ANTOpPUTM JEJIEHUs OTPE3Ka Ha N paBHBIX
yacten. Teopema MeHenast.
PaBHOOEIpeHHBIN TPEYTOIbHUK.
PaBHOCTOpOHHUI TPEYTOJIBHUK.
IIpssMOYTONIBHBIN TPEYTOJILHUK.
CBOWMCTBO CpeHEN JIMHUH




useramu. Meroz ciie10B i
noctpoeHus ceueHnii. CBoiictea
IIEPECCYCHUH IPSIMBIX U
mockocreil. [loctpoenue
CeueHHi B mupamuze, Kyoe mo
TpEM TOUKaMm Ha péopax.
CoziaHue BBIHOCHBIX UepTekel U
3aMKUCh IIArOB MOCTPOECHUSI.
IToBTOpEHME NIAHUMETPUU.
Teopema 0 IpONOPIUOHAIBHBIX
orpeskax. [logoOue
TpEyroibHUKOB. Teopema
Menenas. Pacuérel B CEUCHUSX Ha
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHUS IUTAHUMETPHUH U
CTEPEOMETPUU

TpeyroibHuka. CBOMCTBO OMCCEKTPUCHI
yria TpeyroyibHuka. CBOWCTBO MeIMaH
TpeyroiapHuKa. [Ipusnaku mogoous
TpeyroiabHuKoB. [lonyyars
MPEJICTaBICHHS 00 OCHOBHBIX dTanax
pa3BUTHS F€OMETPUU KaK COCTaBHOM
gacTtu (pyHAaMEHTa Pa3BUTHS
TEXHOJIOTHI

BzauMmHoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE

B3anmHoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CxpeluBaroumecs npsmele.
[Tpu3Haky CKpEIUBAIOIINXCS
npsmbix. [lapanienbHble npsiMble
B IIpocTpaHcTBe. Teopema o
CYILLIECTBOBaHUH U
€IMHCTBEHHOCTH MIPSIMOU
IapaJuIeIbHOMN TaHHOM IPSIMOH,
IIPOXOJALIEH YeEPE3 TOUKY
IIPOCTPAHCTBA U HE JieKallel Ha
JlaHHOMU npsiMoit. Jlemma o
NepeceyeHNH MapaliesIbHbIX
IPSIMBIX INIOCKOCTBIO.
[TapannenabHOCTB TPEX MPSIMBIX.
Teopema o Tpéx mapaienbHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS IPSIMBbIX.

KnaccugumupoBars B3auMHOe
Pacroj0KeHUE NPSAMBIX B IPOCTPAHCTBE,
WJUTFOCTPUPYS PUCYHKAMU U IIPUBOJS
IIPUMEPHI U3 PEAJIbHOM JKU3HHU.
Jloka3sIBaTh TEOPEMY O CYIIECTBOBAaHUU
Y €JUHCTBEHHOCTH NapalljIeIbHOU
IIPSAMOM, MPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha JPYyrou
IIPSIMOM; JIEMMY O TIEPECEUECHUHN
IIJIOCKOCTH IBYMs ITapajuIeIbHBIMU
MPSMBIMH; TEOPEMY O TPEX
NapajuleIbHBIX IpAMbIX. JlOKa3bIBaTh
MIPU3HAK CKPELIUBAIOIINUXCS MPSAMBIX,
TEOPEMY O CKPEIIMBAIOLIUXCS MIPSAMBIX.
Jloka3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB
C COHAIPABIICHHBIMU CTOPOHAMU.
OOBACHATD, UTO Ha3bIBACTCA
NapaJUIEIbHBIM U HEHTPAIbHBIM




[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA

napajijiCJIbHOI'O MPOCKTUPOBAHMA.

N3o0pakeHue pa3Hbix GUryp B
[apaJuIeIbHOMN MPOEKIIH.
[lenTpanbHas NpoeKIus. YToi ¢
COHANPABJICHHBIMU CTOPOHAMH.
VYron Mexay npsiMbIMu. 3agaquu
Ha JJ0Ka3aTelbCTBO U
HCCJIEIOBAaHKE, CBA3aHHBIC C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

IIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS
IPOEKTHPOBAHUE (PUTYp HA IIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MapaAJLICIIBHOTO
npoeKTHpoBaHus. M300paxars B
[apaJuIeIbHOMN IIPOEKIIUU pa3HbIe
reomeTpuueckue Gurypsl. Pemars
CTEPEOMETPUYECKHE 3a7a4M HA
JIOKa3aTeNNbCTBO U MCCIIEN0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX B
npoctpanctse. [IpoBoauts
JIOKa3aTeJIbHbIEC PACCYKIACHUS IIPU
pEILIEHNN T€OMETPUYECKUX 3a/1a4,
CBSA3aHHBIX CO B3aUMHBIM
PacroI0KEHUEM NPSMBIX B
npoctpanctse. CpaBHUBATD,
aHAJIN3UPOBAaTh U OLICHUBATh
YTBEPKIACHUS C LIENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxneHuid. MonenupoBarh peajlbHbIE
CUTyaluH, CBA3aHHBIE CO B3aUMHBIM
PacrojI0KEHUEM NPSMBIX B
IIPOCTPAHCTBE, HA SI3BIKE T€OMETPHH.
HccenenoBars HOCTPOCHHBIE MOJEIIH C
HCIIOJIb30BAHUEM I€OMETPUYECKUX
MOHATHUI U TeopeM, amnmnapara ajareopsl,
uupoBbIX pecypcos. [lonydars
IIPEJICTABICHHUE O LIEHTPAIBHOM
MIPOEKTUPOBAHUM U 00 UCTOPHUH padboT MO
TEOPUHU NEPCIIEKTUBBI

[TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

[lonsiTHA: MapamIenbHOCTh
MPSMON U MJIOCKOCTH B
npoctpanctie. [Ipu3zHak
MapaJJIEIbHOCTH MPSIMOU U
miockocT. CBOMCTBa

KnaccugunupoBats B3auMHOe
pacIoa0oXeHre NPSIMOM U TJIOCKOCTH B
IIPOCTPAHCTBE, IPUBOIA
COOTBETCTBYIOIIUE PUMEPHI U3
peanbHOM )KU3HU. POpMYJIMPOBATH




NapaJUIEIbHOCTU NPSAMOH U
IJIOCKOCTH. ['eomeTpuueckue
3a]1a4M Ha BBIUUCJIEHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
[ToctpoeHue ceuenus,
MIPOXOSIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEpTEXKE U
MapajuIebHOTO JIPYTrOn MPSIMO.
Pacuér oTHOLIECHMIA.
[TapannenpHas nmpoekuus,
IIPUMEHEHHUE JJI IOCTPOEHUS
cedeHui kyda u
napayuienenumneaa. CBoncTea
napajuiejenunesa u Npu3Msl.
[TapannenpHbIE ITIOCKOCTH.
[Tpu3Haky napajyuieabHOCTH ABYX
miockocreit. Teopema o
NapajuIeJIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOASAIIEH Yepe3 TOUKY, HE
IIPUHAUIEKANTYIO TaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE.
CBolicTBa napamuieabHbIX
IJIOCKOCTEH: 0 mapayuieaIbHOCTH
IPSIMBIX IIEPECEUEHNUS ITPU
NePECEYCHHUH JIBYX
NapauIeIbHBIX TUIOCKOCTEN
TpeTheil; 00 oTpe3kax
napajuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXIY
NapaJUIEIbHBIMU IIJIOCKOCTSIMU; O

OIPEAEIIEHUE MAPATIIENBHBIX NPSIMON U
IJIOCKOCTH. /{0oKa3pIBaTh NpU3HAK O
napajjiCJIbHOCTH HpSIMOfI U IINIIOCKOCTH,
CBOMCTBA MapaIEIbHOCTH IPSIMOU U
IJIOCKOCTH. Pemars crepeomerpruueckue
3a/1a4u BBIYMCIICHUS U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C M1APAJUICIBHOCTBIO MPSIMBIX
U IJIOCKOCTEN B pocTpaHcTBe. Pemars
IIPAaKTUYECKUE 3a7a4H HA IOCTPOCHUE
CEYEHUH Ha YyepTexax TeTparapa u
napasienenunena. Pemars
CTEPEOMETPUUYECKHE 3a1a4U, CBSI3aHHBIE
C IOCTPOEHUEM CEYEHUH TUIOCKOCTHIO.
[IpoBOAUTH TOTMUECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIEC PACCYKIACHUS IIPU
pELIEHNU T€OMETPUUECKUX 3a1a4
CBSI3aHHBIX C [TAPAJLIEIbHOCTBIO
iockocteil. CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHBIEC CUTYALINH,
CBSI3aHHBIE C MAPAJUICIIBHOCTHIO IIPSIMOU
U IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJEINPOBATh PEeAIbHBIE CUTYAllNH,
CBSI3aHHBIE C MAPAJUIEIBHOCTBIO MPSIMOM
H IIJIOCKOCTH B MPOCTPAHCTBE, HA A3BIKC
reOMETpUn




IIEPECCUECHUH NPSIMOU € JBYMS
IIapAJUIEIbHBIMU IIJIOCKOCTSIMU

[lepnenAuKyISAPHOCTD
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE
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[ToBTOpenwue: Teopema [Tudaropa
HAa TJIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa KyOa 1
IPSIMOYTOJIBHOTO
napajuienenunena. Beruncienue
JUIMH OTPE3KOB B Ky0Oe 1
PSIMOYTOJIbHOM
napajuieJenumnese.

[leprnieH IUKYISIPHOCTD MPSMOM U
mockocTy. [Ipu3nak
NEPIEeHIUKYISIPHOCTU MIPSIMON U
mrockoctu. Teopema o
CYILIECTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOM,
MPOXOJIAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEeHIUKYISPHON K IMIOCKOCTH.
[110CcKOCTH U NEepHEeHIUKYISIPHbIE
UM TIpsSIMasi B MHOTOTpaHHUKAX.
[leprieHauKyIsIp M HAKJIOHHASI.
ITocTpoeHue nepneHuKysapa u3
TOYKH Ha npsMyro. Teopema o
TpEX MepreHuKyIIpax (mpsmas
u obpatHas). YToa Mexay
CKPELUBAIOIIUMUCS MPSIMBIMH.
[Touck neprneHauKyIIpHBIX
IPSIMBIX C TOMOIIBIO
MEePIEeHIUKYISPHBIX TIOCKOCTEN

OpTOFOHaJ'ILHOC IMPOCKTUPOBAHMUC.

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, TPABWJIBHOM NHPaMHUJIbI

AKTyanu3upoBaTh (PaKThl U METO/bI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. PopmMyanpoBarhb
OINpECIICHNUS: IEPIEHIUKYIPHBIX
IPSIMBIX B IPOCTPAHCTBE; ONPEIEICHUE
NPSAMOM, MEPIEHANKYIISIPHON K
IIJIOCKOCTH. /I0Ka3bIBaTh: JIEMMY O
NEPIEHIUKYIISIPHOCTH JBYX
NapaJuIeNIbHBIX IPSIMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3U MEXKTY
[apaJuIeIbHOCTBIO MPSAMBIX U X
HEPIEHIUKYJISIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAKAIOLIY IO
IIPU3HAK NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAHUM U
€IMHCTBEHHOCTH MIPSMOU, IPOXOAAIIEH
yepe3 JaHHYIO TOUKY U
NEPIEHIUKYJISIPHOM K TaHHOU
riockocTH. M300pakaTh B3aUMHO
NEPIEHIUKYJISIPHBIE TPSIMYIO U
I10CKOCTh. DOpMyIHpOBaTh CBONCTBO
NEPIIEHIUKYJISIPa 10 OTHOIIEHUIO K
mwiockocTH. [lonydars npencraBieHue o
3HAYEHUH NEPIEHANKYIIAPA I APYTUX
oOnacreil Hayku (pU3uKa, JHEPreTHKa,
Ja3epHbIe TEXHOJIOTHH), B peabHON
KHU3HU (TEXHUKA, OKPY>KaroIas
oOcTtaHoBKa). JloKa3bIBaTh yTBEPKICHUS,
CBSI3aHHBIE C MPOEKIMEN NMPAMON Ha
IJIOCKOCTh, HETIEPIEHIUKYJIISIPHYIO K
ATOM npsAMOu. [[oka3piBaTh TEOpEMY O
TpEX NEPIEHIUKYJIApaX U TEOPEMY




C IOMOILBIO OPTOTOHATIBLHOMN
npoekuu. CummeTpus B
IIPOCTPAHCTBE OTHOCUTEIBHO
iockocty. [Inockoctu
CUMMETpU B MHOTOTpaHHUKAX.
[Tpu3Hak neprneHAuKyIIpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEZICTBHE CUMMETPUHU.
ITpaBriIbHBIE MHOTOI'PaHHUKH
Pacuér pacctostHuii OT TOUKHU 10
I10ckocTd. CrocoObI OMyCTUTh
HEePIEHAUKYIAPBl: CAMMETpPHUS,
CIBUT TOYKH I10 NTapaJLIECIbHON
npsmoid. CaBur 1o
HelapajuleJIbHON IPSIMOH,
U3MEHEHHE PACCTOSHUI

o0OpaTHYyI0 TeopeMe 0 TPEX
nepreHauKyIspax. [lomyuaTs
MpeICTaBICHHE 00 OPTOTOHATEHOM
POCKTHUPOBAHUU. J[0Ka3bIBaTh TEOpEMY
0 MPOEKIUH TOYKH Ha IpsAMyto. Pemare
CTEpEOMETPUYECKHE 3a1aUH, CBS3aHHBIC
C NEPHEHAUKYJSIPHOCTBIO PSAMOU U
IUIOCKOCTH. Permatek npukiaaHbie 3a1a4i,
CBsA3aHHBIC C HAXOXICHUECM
reOMETPHUYECKUX BEIWYKH. Pemath
CTEPEOMETPUYCCKHUE 3a/]auH, CBI3aHHBIC
C PUMEHEHUEM TEOPEMBI O TPEX
NEPpNCHAUKYJIApax, HAXOXKACHUCM
pacCTOSIHUM, IOCTPOCHUEM TTPOCSKITUIA.
CpaBHI/IBaTI) " aHaJIU3UPOBATb
YTBEPIKIICHHUSI C TICITBIO BBISBIICHHS
JIOTUYECKHA KOPPEKTHBIX U HEKOPPEKTHBIX
paccyx)aeHuil. AHaIu3upoBaTh U
MO/ICJIMPOBATh Ha SI3bIKE TEOMETPUU
pCaIbHBIC CUTYallluH, CBA3aHHLIC C
NEPIEHIUKYJIIPHOCTHIO MPSIMOU |
TUIOCKOCTH; HCCIIEIOBATh TIOCTPOCHHBIC
MOJIEJIN, B TOM YHCJIE U C
UCIIOJIb30BAHUEM armapaTa areopsl

VYrael 1 pacCTOSTHUS
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IToBTOpEHME: YroJI MEKIY
IPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCUHYCOB. [loBTOpEHHUE: yron
MEXy CKPELMBAIOLIUMUCS
MPSIMBIMU B TPOCTPAHCTBE.
I'eomeTpuueckue MeToAbI
BBIUHCIICHUS YTJIa MEX]TY
IPSIMBIMU B MHOTOTPaHHHKAX.

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH aHaNoruu. PopMyInpoBaTh
OIpEEIIEHUE IBYTPAHHOIO yIJIa.
Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JUHENHBIX YIJIOB IBYTPAHHOIO yIJIa.
KnaccuduuupoBats AByrpaHHbIE YIIIbI B
3aBHCHUMOCTH OT MX I'PaJyCHOU MEpBHI.
®opMyIUpoBaTh ONpeAeIeHIEe B3aUMHO
NEPIEHIUKYJISIPHBIX TUIOCKOCTEH.




JIByrpansslii yroia. CBOHCTBO
JUHEHHBIX YTJIOB IBYTPAaHHOTO
yria. [lepnenaukynsapHsie
m1ockocTH. CBOMCTBA B3aUMHO
NEPIEHIUKYJISIPHBIX TUIOCKOCTEH.
[Tpu3Hak neprneHIuKyISIpHOCTH
IJIOCKOCTEM; TeopeEMa O MPSIMOM
nepeceyeHust IByX MI0CKOCTEM
NEPIEHIUKYIISPHBIX TPEThel
III0CKOCTH. [IpsiMOyTONBHBIN
napajuieNienunes; Kyo;
M3MEpEHUs], CBOMCTBA
IPSIMOYTOJIBHOTO
napajuienenunena. Teopema o
JMaroHaJIy MpsIMOYTOJIbHOIO
napajuieNienumne1a u cleCTBUe U3
Heé. CTepeoMeTpruuecKue U
IIPUKJIAIHBIE 3a/1a4M, CBA3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX U MIJIOCKOCTH.
IToBTOpEHME: CKPEIUBAIOIIUECS
IpsIMbIE, MTapajiebHbIe
IUIOCKOCTH B CTaHJAPTHBIX
MHOrorpanHukax. [lapa
[apaJuIeIbHBIX TUIOCKOCTEN Ha
CKPEIINBAIOIINXCS MPSAMBIX,
paccTOsTHUE MEKIY
CKPEIINBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX cuTyanusax. Omyckanue
MEPIEHIUKYIISIPOB, BBIYHCIECHUE
paccTOSTHUM OT TOYKHU JI0 TOUKH;
MIPSIMOM; TJIOCKOCTH. Brruncnenue
paccTOSTHUN MEXTy
CKpEIIHBAIOIIUMHUCS MTPSIMBIMU C

Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIEHAUKYISIPHOCTU JBYX IJIOCKOCTEM.
®opMyIupoBaTh CIEIACTBUE (U3
MpU3HAKa) O NEPIECHIUKYIIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIIEHIUKYIISIpHA
MPSAMOM, M0 KOTOPOH MEePeCceKaroTCs 1B
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHUS O €r0
CBOICTBaxX; TEOPEMY U CIIEJICTBUE U3 HEE
0 IMArOHAJISIX MPSMOYTOJIBHOTO
napasienenunena. Pemars
CTEPEOMETPUUYECKHE 3a1a4U, CBSI3aHHBIE
C IEPIEHANKYJIIPHOCTD IPSIMBIX U
IIJIOCKOCTEM, UCTIONb3YS
TUTAHUMETPUYECKUE PaKThl © METOIBI.
[IpoBOAUTH TOTMUECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS PU
pEIIEHNN T€OMETPUYECKUX 3a/1aY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEN. AHAIIM3UPOBATH U
MOJIEJTMPOBATh Ha SI3bIKE T€OMETPUHU
pealibHbIe CUTYyallUH, CBSI3aHHBIE C
NEPIEHIUKYJISIPHOCTBIO NIPSAMBIX U
IJI0CcKOCTeN. MccmenoBaTe MOCTPOECHHBIE
MOJIEJIN, B TOM YHUCJIE U C
MCII0JIb30BaHUEM arrnapaTa aareopsbl.
Pemars npukinansele 3a1a4u, CBA3aHHbIE
C HaX0KJIEHUEM I'eOMETPUUECKUX
BEJIMYNH




MOMOIIIbIO IEPIEHAUKYJIIPHOMN
MIIOCKOCTH. TpéXrpaHHbIi yroi,
HEpaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB
JUTsL TPEXTPAHHOTO YTJIa.
DneMeHTHI cheprudecKoit
reOMETPUHU: T€OIC3UYECKUE
JIMHUU Ha 3emiie

MHoOrorpaHHuKu 7 CucremaTuzanus 3HaHUN: PaGorats ¢ yueOHUKOM: 3a71aBaTh
MHOrOorpaHHuK 1 €ro 3J1€MeHTBl. | BOIIPOCHI, A€JIaTh 3aMEYaHus,
[Mupamupa. Buael nupamu. KOMMEHTApUU. AHAJTU3UPOBATh PEILICHHE
IIpaBunpHas nupamuja. Ilpusma. | 3amaun. PucoBarh BBITyKIIbIE
[IpsiMast ¥ HaKJIIOHHAs IPU3MBI. MHOT'OIPaHHUKH C 3a/IaHHBIMU
[TpaBunbHasg npusma. [Ipsmoit CBOMCTBAaMH; BOCCTaHABIMBATH OOIIHIA
napajuieJenuIes, BH/I BBIITYKJIOT'O MHOTOI'PaHHUKA M0 JBYM
IIPSAMOYTOJIBHBIN ero npoekuusaM. Jlokas3piBaTh CBOKWCTBA
napajuienenunesn, Kyo. Bolmykible | BRITYKIOrO MHOTOTrpaHHUKa. PucoBaTh
MHOI'OIpaHHMKHU. Teopema BBIITYKJIbIE MHOTOTPAHHUKH C pa3HOU
Oiinepa. [IpaBuiibHbIE U SUIEPOBOM XapaKTEPUCTUKOM;
ITOJIYITPABUJIbHBIE HCCIIEN0BATh BO3MOKHOCTH MTOTYYEHUS
MHOTOTPaHHUKHU pe3yJibTaTa Ipy BapbUpOBaHUH JIaHHBIX.
Jloka3bIBaTh CBOMCTBA IIPABUIIBHBIX
MHOrorpaHHukoB. [InmanupoBaTh
ITIOCTPOEHHE MPABUIIBHBIX
MHOT'OI'PAHHUKOB Ha ITOBEPXHOCTAX
JPYT'HX IPAaBHJIbHBIX MHOTOTPAHHUKOB
BekTopsh! B IPOCTpaHCTBE 12 [ToHsiTHE BEKTOpaA Ha MIOCKOCTU M | AKTYaIH3UpOBaTh (JaKThl U METOJIBI

B nipoctpanctBe. Cymma u
Pa3sHOCTh BEKTOPOB, MPABHIIO
napajuiesienune1a, yMHOXKEeHHE
BEKTOpa Ha YHCII0, pa3ioKeHue
BEKTOpa 1o 0a3ucy Tpéx
BEKTOPOB, HE JISKAIIHUX B OAHOM

IIJIJAHUMETPHUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHanoruu. Onepuposarb
MOHATUSMHU: BEKTOP HA IJIOCKOCTH U B
IIPOCTPAHCTBE; KOMIUIAHAPHBIE BEKTOPBI.
[TpuBoauTE NpUMeEpH! (HU3HUUECKUX
BEKTOPHBIX Beln4ynH. OcBanBaTh




miockocTu. CrasipHOe
MIPOU3BE/ICHUE, BBIYMCIICHUE YTIIa
MEXy BEKTOpaMH B
npoctpanctie. [Ipocreitmme
3a/1auu ¢ BEKTOpaMu

MpaBUJIa BBINIOJIHEHUS JIEUCTBUN
CJIOKCHMS U BBIYMTAHUS BEKTOPOB,
YMHOXKEHHS BEKTOpa Ha YHCIIO.
Jloka3pIBaTh NPU3HAK KOMIUIAHAPHOCTH
TpEX BEKTOPOB. [l0Ka3bIBaTh TEOPEMY O
PasyIoKEHUH JII0O0ro BEKTOpa M0 TPEM
JTAHHBIM HEKOMILJIAHAPHBIM BEKTOPaM

[ToBTOpEeHHE, 0600IICHUE U
cucTeMaTu3alus 3HaHui

O06o0maroiee MOBTOPEHUE
MOHATUN U METOJ0B Kypca
reomeTpuu 10 kiacca,
CHCTEMAaTH3aIUs 3HAHUHN.
Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKd U e€ pojib B Pa3BUTUH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemarts crepeoMeTpuueckue 3a1a4u Ha
JI0KAa3aTeIbCTBO MAaTEMATUUECKUX
OTHOLICHUH, HAX0XKJICHUE
reOMETPUYECKUX BEJIMYUH (JUIMH, YTJIOB,
momajei, oobEMoB). Mcnosb3oBaTh
IIPU PEIIEHNN CTEPEOMETPUUECKHX 3aa
IUTAHUMETpUYECKUe (aKTbl U METOIbI.
[IpoBOAUTDH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKIEHUS IIPU
pEILIEHNU CTEPEOMETPUUECKUX U
IUTAHUMETPUYECKUX 3ana4d. CpaBHUBATh U
aHAJIM3UPOBATh PEAJIbHbIE CUTYalUH U
BBISBJISITH BO3MOYKHOCTB €€
MOJIETTMPOBAHUS Ha SI3bIKE T€OMETPHHU.
MonennpoBaTh pealbHYO CUTYALHIO HA
A3bIKE TEOMETPHUH U UCCIIE0BATh
IIOCTPOECHHBIE MOJIENIN, B TOM YHCJIE U C
MCII0JIb30BaHUEM armapaTa aareopsl.
Hcnonbp30BaTh KOMIIBIOTEPHbBIE
IIPOrpaMMBbI NIPU PELICHUH 3a/1a4.
ITosrydats npencTaBieHHE O TEOMETPUU
KaK O pa3BUBAIOILICHCS HayKe,
UCCIIEAYIOIIEH OKPYKAIOLIUN MUD,
CBSI3aHHOM C pealbHbIMU 00bEKTaMH,
MIOMOTalOIIEeH PEMINTD pealbHbIE
KU3HEHHBIE CUTYAILIUU O POJIU
CTEPEOMETPUU B PA3BUTHH COBPEMEHHBIX




WHXXEHEPHBIX U KOMITBIOTEPHBIX
TexHojoruii. CpaBHUBaTh U
aHATM3UPOBAThH YTBEPKJICHUS C LIETBIO
BBISIBJICHUSI IOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKJICHUM.
HccnenoBaTh MOCTPOSHHBIE MOJICIH.
Hcnonb30Bath 1UGPOBHIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KJIACC

Ne | Tema KonnuectBo yacoB OCHOBHOE COJIepKaHUE OCHOBHEIE BUABI AESITEILHOCTH
BCETO K/p /p
1 | AnanuTHdeckas TeOMeTpus 15 1 [ToBTOpEHME: KOOPIUHATHI AKTyamm3upoBath (GaKkThl 1 METOIbI

BEKTOpPA Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, CKAIAPHOE
MIPOU3BEJAECHNUE BEKTOPOB,
BBIYHCIICHUE YIJIa MEXKIY
BEKTOpPaMU B IPOCTPAHCTBE.
VYpaBHeHue psAMOH, NPOXOaALIEH
4yepes IBE TOYKH. Y PaBHEHHE
IIJIOCKOCTH, HOpMaJlb, YpaBHEHUE
IJIOCKOCTH B OTpE3Kax.
BekTopHoe nmpousBeeHue.
JInnelinble HEpABEHCTBA,
JMHENHOE IPOrpaMMHUPOBAHUE.
AHaAIMUTUYECKHE METOIbI pacyéTa
yrila MeXay NpsSIMbIMU U
TJIOCKOCTSIMU B MHOTOTPaHHUKAX.
dopmyJiia pacCTOSAHUA OT TOUKHU
JI0 TUNIOCKOCTH B KOOP/IMHATAX.
Haxoxnenue pacctossHui OT
TOYKH JI0 TTIOCKOCTH B KyOe 1
MIPaBUWIBHOM NTUPaMHUJIE

IJIJAHUMETPUH, PEIICBAaHTHBIE TEME,
IIPOBOAMTH aHanoruu. CBOIUTH NEHCTBUA
C BEKTOpaMU K aHAJIOTUYHBIM JCHUCTBUAM
C UX KOOpAuHaTaMu. BcrioMHUTH
OIIPEIETICHUE CKAIIPHOTO YMHOKEHHUS U
€ro CBOKCTBA. BBIUUCIIATH € TOMOLIBIO
CKQJIIPHOTO YMHOKEHHS JTIMHBI
BEKTOPOB, YIJIbl MEXy HUMH,
YCTaHABIIMBATh IIEPIIEHIUKYISIPHOCTD
BEKTOPOB. BEIBOINUTE ypaBHEHUE
IUIOCKOCTH U (POPMYITy PacCTOSIHUS OT
TOYKH JI0 IUIOCKOCTHU. Pemate 3anaun,
coderast KOOpAMHATHBIN U BEKTOPHBIN
Meroasl. IIpoBoauTe norunyecku
KOPPEKTHBIE T0KA3aTEIbHBIC
pacCyKJeHHUs NIPU PEILIEHUU
reOMETPUYECKHX 33/1a4 Ha IPUMEHEHUE
BEKTOPHOKOOPIAMHATHOI'O METOAA.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE TEOMETPUU PEAJIbHBIEC CUTYALUH,
CBSI3aHHBIE BEKTOPaMU U KOOPJINHATAMH.
HccenenoBars MOCTPOCHHBIE MOJEIH, B
TOM YHCJIE U C UCIIOJIB30BAHUEM
anmapara anreopsl. Micnonp3oBatb
KOMITBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHUSA
MaTE€MaTHKHU




[ToBTOpenue, o6o0IIEeHUE U 15 CedeHus MHOTOIPaHHHUKOB! Ctpouts ceuenus. Pemarp

cHCTeMaTH3alus 3HAHUH CTaHJapTHBIC MHOTOTPaHHUKH, CTepEOMEeTPUYECKHUE 3aJauu Ha
METOJ CJIE€JI0B, CTAaHJapTHHIC JI0Ka3aTeIbCTBO MATEMATHYECKIX
IUIOCKOCTH, TIEPECEYCHNUS MPSIMBIX | OTHOLICHUH, HAXOXKJICHNUE
u miockocrei. [lapamiensHbie reOMETPUUYECKUX BEJINYMH ([UIMH, YTJIOB,
HpSMBIC U TUNIOCKOCTH: iomaei, 0opEémMoB). Mcrons3oBars
napajJiesibHbIe CeUYSHHs, PacYET IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]a4
OTHOUICHUH, YTIIBI MEXKILY IUITAHUMETPUYECKHE (DaKTHl U METOIBI.
CKPEILIMBAOIIUMUCS MPSIMBIMH. [TpoBOIUTH TOTHUECKU KOPPEKTHBIC
[lepnienauKyIsIpHBIE IPSIMBIE U JIOKa3aTeIIbHbIE PACCYKICHUS TIPH
IUIOCKOCTH: CTaHAAPTHBIE Mapbl PELICHUH CTEPEOMETPUIECKHX 3a/1a4.
NEePHEeHAMKYISPHBIX IUIOCKOcTel | CpaBHUBATh U aHAIM3UPOBATH peajbHbIC
U MIPSIMBIX, CAMMETPHH CUTYAIMH U BBISBIISTH BO3MOXKHOCTH €€
MHOTOTPaHHHUKOB, TEOpeMa O TPEX | MOJCITHUPOBAHUS HA S3BIKE TEOMETPHUHU.
NEepIEHANKYIApax, BBIYACICHU | MoJenupoBaTh peajbHyI0 CUTYaIHIO Ha
JUTUH B MHOTOTPaHHHKAX. SI3BIKE TEOMETPUH U MCCIIEA0BATh
[ToBTOpEHUe: mionaIu MIOCTPOCHHBIE MOJICNIH, B TOM YHCIIE U C
MHOTOYTOJIHUKOB, ()OPMYJIBI ISl | UCTIOJIB30BAaHUEM arnapaTa ainreopsl.
IUTOIIAIeH, COOOpasKeHHS Hcnonp30BaTh KOMIBIOTEPHBIE
nopo6us. [1nomany ceuennit MPOTPaMMBI IIPH PEIICHUH 3324
MHOT'OI'PaHHHUKOB: TUIOIIAH
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00Us

OO0BEM MHOTOrpaHHUKA 17 O06BéMm Tena. O0BEM CB000/1HO ONIEpUPOBATH MOHATUSAMMU:

PSIMOYTOJTBHOTO
napajuienenumnena. 3agadu oo
YABOEHUU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUHU yTJa.
CrepeomeTpuiecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJTBHOTO
napayuienenunena. [Ipuknagasie
3aJ1a4M, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMa

00BEM Tena, 00bEM MPSAMOYTOJIBLHOTO
napamienenunena. ®opmyanupoBaTh
OCHOBHEIE CBOMCTBA 00BHEMOB.
Jloka3bIBaTh TeopeMy 00 00bEMe
MPSIMOYTOJIBHOTO TIapaJUIeTIeTIHIIC 1A,
cnencTeus u3 Hee. Paspesars
MHOTOTPaHHUKH, TIEPEKIIaIbIBATH YaCTH.
Pemmath crepeomeTpruueckue 3aaauu,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO TIapaJuIeTIeHIIe 1a,




PSIMOYTOJIBHOTO
napayuienenunena. O6bém
IIPSAMOM IIPU3MBI.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIUMCIICHUEM
00BEMOB MPSMOI IPU3MBI.
[TpuknaaHble 3aa4u, CBI3aHHbIC
¢ 00bEMOM IIPSIMOM TTIPU3MBL.
Brruuciienne 06EMOB Tel ¢
MOMOMUIBIO ONIPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHON
pU3MBIL, TupaMuisl. opmyna
00béMa mpamuiel. OTHOIIEHUE
00bEMOB IMUPaMHU/L C OOIITUM
yriiom. CtepeomMeTpuuecKue
3aJ1a4u, CBA3aHHbBIE C 00bEMaMU
HAKJIOHHOHW MPU3MBI, THPAMHU/IBI.
IIpukiagHeie 3ana4u 110 TEME
«O0BEMBI TE», CBSI3aHHBIE C
00BEMOM HAKJIOHHOMN IPU3MBI,
nupamusl. [Ipumenenue
00bEéMOB. Brruucnenue
pacCTOsIHUS 10 MIOCKOCTH

npusMbl. CpaBHUBATh U aHAJIU3UPOBATH
YTBEPK/ICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHaIu3UpoBaTh U
MOJICJIUPOBATH Ha SI3BIKE T€OMETPUHU
peabHble CUTYyalllH, CBSI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napajuiejenunesa, Npru3Msbl, IUPaMUBbL.
UccnenoBats NOCTPOCHHBIE MOJEIIH, B
TOM YHCJIE€ U C UCIOJIb30BAHUEM
anmapara anreopsl. BEIBOIUTH OCHOBHYIO
UHTETPpaIbHYIO (HOpMYITy AJs
BBIUUCIICHHS 00bEMOB Teil. JloKa3bIBaTh
TeopeMy 00 00bEMe HAaKJIOHHOM MPU3MBI
Ha IIpUMEPE TPEYTOIBHON MPU3MBI U IS
MIPOU3BOJIbHON NpU3MBbI. JlOKa3bIBaTh
TeopeMy: 00 00bEME TUpaMuIbl,
dbopMynupoBaTh CIEICTBUS U3 HEe:
00BEM yceu€HHON mupaMuisl. BeIBOAUTH
dbopmyay 715l BBIYUCIICHHS] 00BEMOB
YCEYEHHOU NMUPAMHUIBI

Tena BpaieHus

24

HunuHapuueckas HOBEPXHOCTb,
00pa3yroIye MUIHHIPUIECKON
nosepxHoctd. Hnmunap. [psmoit
Kpyrosou nunusap. [lnomans
MOBEPXHOCTU LUITUHAIPA.
KoHnueckas moBepXHOCTS,
o0pa3yroIire KOHHIeCKOM
noBepxHocTu. Konyc. Ceuenune
KOHYCa MJIOCKOCTBIO,
MapasuiebHOMN MIIOCKOCTH
OCHOBaHMS. Y CEYEHHBIN KOHYC.

CB0OOHO ONIEPUPOBATH MOHATHIMHU:
III/IJ'II/IH)IpI/ILIeCKaH HOBerHOCTI),
nuuHIp. U3ydyaTh cnocoObl MONTy4YeHUs
HHHHHHpH‘IGCKOﬁ HOBerHOCTI/I,
nunHIpa. U300paxaTs HUITUHAP U €T0
CeueHUs MI0CKOCThI0. CBOOOHO
OTIepUPOBATH MOHITHSIMH: KOHUYECKAs
ITOBEPXHOCTh, KOHYC, YCEYEHHBIN KOHYC.
W3y4arhb criocoObl momydeHust
KOHHYECKOU MTOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC M €T0 CEUCHUS




N300paxeHne KOHyCOB U
yceu€HHBIX KOHYcOoB. [Lmomans
OOKOBOI1 IOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyuecKue 3a1auu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEYEHU LUIUHAPA,
konyca. [Ipuknanusie 3agaun,
cBs3aHHbIe ¢ mumuHApoM. Cdepa
u map. [lepeceuenue cdepsl u
mapa ¢ IiockocTbio. Kacanue
mapa 1 cepsl mI0ckocTho. Bun
U U300pakeHue mapa. Y paBHEHUE
cthepsl. [Lmomans chepor u e
yacreil. Cummetpust cepsl u
mrapa. CtepeomMeTpudeckue
3aJ]auy Ha J0Ka3aTeIbCTBO U
BBIYUCIICHHUE, CBS3aHHBIE CO
cdepoit U mapoM, IOCTPOSHUEM
UX CEYECHUH INIOCKOCTBIO.
[Tpuknanubie 3a1a4u, CBI3aHHBIC
co cepoit U mapom.
[ToBTOpEHME: OKPYKHOCTH Ha
TUTOCKOCTH, BEIYMCIICHUS B
OKPY>KHOCTH, CTaH/apTHBIE
nmoxo0us. Paznuuusie
KOMOWHAIMK TeJl BPALICHUS U
MHOTOTPaHHHUKOB. 3a/1a4u 10
teme «Tena n moBepxHOCTH
BPAICHHUS»

IUIOCKOCTBIO, IPOXOASILEN Yepe3 0Ch, U
IUIOCKOCTBIO, MEPIEHIUKYIISIPHON K OCH.
BbIBoauTh (hOpMYITBI 7151 BBIYUCIICHUS
OOKOBOM M IOJTHOW MTOBEPXHOCTEH T
BpallleHus1. Pemate crepeomeTpuyeckue
3aJjauu, CBA3aHHBIE C T€JIaMU BPALCHHUS,
HaXO0X/IEHUEM IUIOIIa i OOKOBOH U
[IOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
ceyeHuil. Mcnonp30BaTh Ipy pelieHun
3ajJjay IIaHUMeTpUUYeckue (GakThl U
MeToibl. CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKJIEHUS C LEIIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHui. AHaIU3UpOBaTh U
MOJIETTMPOBATh Ha SI3bIKE T€OMETPUU
peabHble CUTYalluH, CBSI3aHHBIE C
KOHyCOM M mwimHIpoM. MccnenoBars
IIOCTPOEHHBIE MOJIENIU, B TOM YHCJIE U C
UCIOJIb30BaHUEM allnapaTa ajareopsl
AKTyanu3upoBath (paKThl U METO/IbI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
POBOAUTH aHanoruu. CBoGOIHO
OIepHpOBATh NOHATHAMMU: cdepa U 1ap,
LEHTP, paauyc, TuaMeTp chepsl U mapa.
HccnenoBaTh B3aMMHOE PACIIONOKEHHUE
cdepsl U mockocTu. PopMyIUpPOBATH
OIpEEIIEHNE KAacaTeIbHOM IIIOCKOCTH K
cgepe. Jloka3pIBaTh TEOPEMBI O CBOMCTBE
Y TIpU3HAKE KacaTeJIbHOM MJIOCKOCTH.
BoeiBoauTh hopmyity A1t BEIYMCICHUS
iomaau cepsl yepes paguyc chepsl.
Pemarsb crepeomeTpruueckue 3aaauu,
CBsI3aHHBIE CO chpepoit U 1apom,
HaxO0KJIEHUEM TII0maau chepsl u eé




YacTel, OCTPOCHUEM CeueHH chephl U
mrapa. AHaJTM3UPOBaTh U MOJICITUPOBATh
Ha SI3BIKE TEOMETPHH PEajbHbIC
CUTYAIIMH, CBSI3aHHBIE C IIAPOM H
cdepoii. Pemrate mpocTeie 3a1a4, B
KOTOPBIX (DUTYPUPYIOT KOMOMHAIINHU TEJl
BpAICHHUS 1 MHOTOTPAaHHUKOB.
Vcrionp30BaTh Npy pEIICHUY 33134,
CBSI3aHHBIX CO cpepoil u mapom,
TUTAHUMETPUYECKUE PaKThl B METOJIbI.
Pemrats crepeomerprueckue 3a1a4m,
CBSI3aHHBIC C TEJIAMU BpAIICHUS,
MMOCTPOCHHUEM CEUYCHUH TEIl BPAIICHUS, C
KOMOWHAIIMSIMU TEJl BPALICHUS U
MHOTOIPaHHHUKOB. [IpOBOUTH JTOrHYCCKH
KOPPEKTHBIC TOKa3aTeIIbHbIC
pacCyKICHHS TIPU PEIICHUN
rEOMETPHUCCKUX 33/1a4, CBSI3aHHBIX C
NEPIEHIUKYJIIPHOCTHIO IJIOCKOCTEH.
AHaJIN3UPOBATH ¥ MOJICIIUPOBATH HA
SI3BIKE TEOMETPHUHU PEaIbHBIC CUTYAIIHH,
CBSI3aHHBIEC C MHOTOTPaHHUKAMH.
HccnenoBaTh MOCTPOCHHBIE MOJICTH, B
TOM YHUCJIC U C HCIIOTH30BAaHHEM
ammapara anreopbl

[1nomany noBEpXHOCTH U
00BEMBI KPYTJIBIX TEJ

O6wém nununaapa. Teopema 00
00BEME MPSAMOTO IMIUHIPA.
ITnomanay 60KOBOI M IMOJIHOM
MTOBEPXHOCTH IMIIMH/IPA.
Brrunciienne 006EMOB TE C
TTOMOIIBIO OTMIPEIEIIEHHOTO
uHTerpaia. O6sEM KoHyca.
ITmomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCA.

CB000/1HO ONIEpUPOBATH MOHATUSAMMU:
00BEM Tena, MII0IIa b TTOBEPXHOCTH.
®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB. Jloka3bIBaTh TEOPEMBI: 00
00BbEMe IIIMHApa; 06 00bEMeE KOHYCa.
BoiBoauTh hopMyIIbl A1l BEIYMCICHUS
00BbEMa yCe4EHHOT0 KOHYCa.
Uccnenosats MOCTPOCHHBIE MOJIEIIH, B
TOM YHCJI€ U C UCIOJIb30BAHUEM




CrepeomeTpuyieckue 3aj1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMJIMH/Ipa, KOHYCA.
[Tpuknannele 3a1a4u 10 TEME
«O0BEMBI U TUTOIIATN
noBepxHocTe Ten. O0BEM 1mapa

U IapoBoro cekropa. Teopema 00

00béme mapa. [lnomanb chepsl.
CrepeomeTpuiecKkue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB 11apa, I1apOBOTO
CErMEHTa, IIapOBOI0 CEKTOPA.
[Ipukiagaeie 3aga4u 110 TEME
«O0BEMBI TE», CBSI3aHHBIE C
00BEMOM I1apa U IJIOIIA/IbIO
ctepsl. COOTHOLIECHUST MEKTY
IJIOIIAIIMH ITOBEPXHOCTEN U
00BEMaMu TOAOOHBIX Tell.

[Tono6HbIe Tena B MPOCTPAHCTBE.

N3menenune o0bEMa npu
nogobun. CrepeomMeTrpuyecKue
3aJ]auu, CBSA3aHHBIE C
BbIUUCIIEHEM 00BEMOB Tel U
IJIOMIAAe TOBEPXHOCTEN

anmnapara ajnreopbl. 3HaTh BO3MOKHOCTHU
pelleHus 3a1a4 Ha IOCTPOCHUE
LHUPKYJIEM U JIMHEHUKOM, O KIIACCUYECKHUX
Hepa3pemuMbIx 3a1adax. CBoOOIHO
ONEPUPOBATH MOHATUSMHU: LIAPOBOU
CETrMEHT, 1IapOBOM CIIOH, IIapOBOI
CEKTOp, OCHOBAHUE U BBICOTA CETMEHTA,
OCHOBaHHUE M BBICOTA HIAPOBOTO CIIOSL.
BreiBouTh hOpMyIIBI A1 HAXO0XKICHUS
00BEMOB 1IaPOBOTO CETMEHTA, IIAPOBOT0O
CeKTopa, Iiomaau cgepsol. Jloka3piBaTh
TeopeMy 00 06béMe 1mapa. Pemats
CTEPEOMETPUYECKUE 3aaul, CBI3aHHbIE
¢ 00BEMOM I1apa, MAapOBOr0 CErMEHTa,
IIApOBOTO CEKTOPA, IIOUIA/IbI0 CEpHI.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPKICHHUS C IIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHATU3UPOBATH U
MOJIETTMPOBATh Ha SI3bIKE T€OMETPUU
peanbHble CUTYyalllU, CBSI3aHHBIE C
00BEMOM 11apa, 11apOBOI0 CETMEHTA,
IIapOBOT'0 CErMEHTa, IUIOIAbI0 chepsl.
CB0OOOJHO ONEpHUPOBATH MOHITHEM:

1o J00HbIE TeJa B IPOCTPAHCTBE.
Boruncnsate 00bEMBI TEIN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpania. Pemars
CTEPEOMETPUYECKHUE 3aaUH, CBSI3aHHBIE
C COOTHOIIEHUSIMU MEXKY TUIOMIAISIMU
MOBEPXHOCTEN U 00bEMaMH MTOTOOHBIX
ten. [IpoBOAUTE TOrHYeCKN KOPPEKTHBIE
JIOKa3aTeNlbHbIE PACCYKICHUS MPU
pEIIeHNU TEOMETPUUECKUX 3a/1aY,
CBS3aHHBIX C BbIUMCICHHEM 00BEMOB TEI




C IIOMOILBIO ONPEAECIEHHOIO HHTErpaIa,
HAaXO0KJICHUEM COOTHOLUEHUS MEKIY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOI0OHBIX Ted. AHATU3UPOBATH U
MOJIEJIMPOBATh HA SI3bIKE TEOMETPHUU
peabHble CUTYyalllH, CBSI3aHHBIE C
00BEMaMU ¥ MOBEPXHOCTSIMH TEJ, Ha
JI0Ka3aTeJIbCTBO U HAa HaXOKJICHUE
r€OMETPUYECKUX BEITUYUH

JIBMKEeHUS

JIBM>KEHUSI MPOCTPAHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHCTBO (uryp. Obuue
CBOMCTBA IBUKCHUI. BUabI
JBU)KCHUM: MapaJuIeIIbHbIN
MepeHoC, LIEHTpaIbHas
CUMMETpHUs, 3epKaJIbHAS
CUMMETpPHUSI, TOBOPOT BOKPYT
npsimoit. [IpeoOpazoBanus
nonobwust. [Ipsmas u chepa
Oiinepa. ['eomerpuueckue 3agaun
Ha IPUMEHEHNE JBUKEHUS

[IpumeHsTh NpaBusIa BHITOIHECHUS
JIEHUCTBHI CIIOKSHHUS M BRIYUTAHUS
BEKTOPOB, YMHOKE€HHSI BEKTOPA HA YUCIIO
MpH peleHuu 3aaad. Haxoaute
KOOPJIMHATHI BEKTOpa B JAaHHOM 0asuce
CTPOUTH BEKTOP IO €ro KOOPAUHATAM.
BcnoMuuTh onpeiesieHre CKaJISIpHOTO
YMHOKEHUS U €ro CBOMCTBA. BhIunciasaTh
C IOMOILBIO CKaJISIPHOTO YMHOXKEHUS
JUTMHBI BEKTOPOB, YTIIbI MEXKy HUMH,
YCTaHABJIMBATh MEPIIEHIUKYISPHOCTD
BEKTOPOB. AHaJIU3UPOBATh U
MOJIEJIUPOBATH HA SI3bIKE T€OMETPUHU
peanbHbIe CUTYAIlUU, CBSI3aHHBIE C
(bU3MYECKUMU BEKTOPHBIMH BETHYMHAMH.
Hcnonp3oBath Mpu pelieHnu 3aaad,
CBSI3aHHBIX C BEKTOPAMH B IPOCTPAHCTBE,
MJIaHUMETpUYEeCKre (DaKThl U METO/IBI.
CB0OOHO ONIEPUPOBATH MOHATHIMHU:
0TOOpaXKeHHE MPOCTPAHCTBA Ha ceOsl,
JIBJKEHHE MPOCTPAHCTBA; [IEHTPAJIbHAS,
oceBasi U 3epKaJIbHAasi CAMMETPHH,
napajuieIbHbII NEPEHOC; PABEHCTBO U
nonobue duryp. JlokazbBaTh
YTBEPKACHHS O TOM, UTO IIEHTpAJIbHAs,




oceBasi ¥ 3epKajibHass CHMMETPHH,
napauIebHBIN MEPEHOC SIBISIOTCS
JABUXCHHUSIMU. Brimoaaare
npeobpazoBanust mog00us. OnepupoBaTh
MOHATHSIMHE: TIpsiMasi U cpepa Diinepa.
Permath reoMeTpuueCcKIe 33141 C
HUCIIOJIB30BAHUEM I[BH)KCHHﬁ.
Hcronp30Bath MPH PELICHAH 33124
JIBUKECHHUSI IPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui
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O06o0matroiee MOBTOPEHUE
MOHATUN U METOJ0OB Kypca
reomeTpuu 10-11 kiaccos,
CHUCTeMaTU3als 3HaHU.
HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemarts crepeoMeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO MAaTEMATUYECKUX
OTHOLICHUH, HAX0XKJIEHUE
reOMETPUYECKUX BEJIMYMH (JUIMH, YTJIOB,
momajei, oobEMoB). Mcnosp3oBaTh
IIPU PEIIEHNN CTEPEOMETPUUECKHX 3aa
IUTAaHUMETpUYECKUe (PaKThl U METOABI.
[IpoBOAUTDH TOTUYECKU KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS U
pEILIEHNU CTEPEOMETPUUECKUX U
IUTAHUMETPUYECKUX 3ana4d. CpaBHUBATh U
aHAJIM3UPOBATh PEAJIbHbIE CUTYAIUH U
BBISIBJISITH BO3MOYKHOCTD €€
MOJIETTUPOBAHUS Ha SI3bIKE T€OMETPHH.
MonennpoBaTh pealbHYO CUTYaLHIO Ha
A3bIKE TEOMETPHUH U UCCIIE0BATh
IIOCTPOEHHBIE MOJEIIN, B TOM YHCJIE U C
MCII0JIb30BaHUEM amrapaTa aareopsl.
Hcnonb30BaTh KOMIBIOTEPHbBIE
IIPOrpaMMbI NIPU PELICHUH 3a/1a4.
ITosrydats npencTaBieHUE O TEOMETPUU
KaK O pa3BUBAIOIICICS HAayKe,
UCCIEAYIOIIEH OKpYXKaoLUN MUp,
CBS3aHHOM C pealbHbIMU O0bEKTaMH,
IIOMOTalOIIEH PEIINTh PEATbHBI




JKU3HEHHBIE CUTYAIlUU O POJIU
CTEPEOMETPHHU B PA3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME




5. HOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
No | Tema ypoka Kontponbnsie | [Ipaktuueckue | SLLOP
paboThI paboThI
1 OcHOBHBIE MIpaBUJIa https://resh.edu.ru/subject/

M300paKeHUs Ha
PHUCYHKE TUIOCKOCTH,
MapajuIebHBIX PSIMBIX
(OTpe3KOB), cepearHBI
OTpe3Ka

[TonsaTHSs cTEepeoMeTpun:
TOYKa, TIpsiMasl,
TUIOCKOCT,
MIPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIA
M300paKeHUs Ha
PHUCYHKE IUIOCKOCTH,
MapauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeaArHBI
OTpe3Ka

https://resh.edu.ru/subject/

Ilonstus:
MepeceKarnmecs
IUIOCKOCTH,
MEepECEKAOIINEC MpsMas
H TIJIOCKOCTB;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/

ITonsTus:
MepeceKarnmecs
MJIOCKOCTH,
MEepPECEKAOIINECS MpsIMas
U TIOCKOCTB;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYIIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/

MHoOrorpaHHukKkH,
n300pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
uryp,
HECYIECTBYIOINX
00BEKTOB

https://resh.edu.ru/subject/

AXCHOMBI CTCPCOMCTPUUN
" IICPBLIC CIICACTBUA U3
HHUX

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

AKCHOMBI CTEPEOMETPUN
U TIEpPBBIE CIEACTBUS U3
HUX

https://resh.edu.ru/subject/

AKCHOMBI CTEpeOMEeTpUn
U TIEPBbIE CIEACTBUS U3
HuXx. CrocoOsl 3ajaHus
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/

10

N3o0paxenue cedeHmit
UpaMuibl, Ky0a u
MPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
nepeceyeHust
MTOJTyICHHBIX
IJIOCKOCTEH.
PackpamBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMH [IBETAMHU

https://resh.edu.ru/subject/

11

N3ob6paxenue cedeHuit
MUpaMUIbl, Kyoa u
MIPU3MBI, KOTOpPbIE
IIPOXOAAT Yepe3 Ux
pé6pa. N3o0pakeHune
IIepECEUECHUS
IIOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaMU

https://resh.edu.ru/subject/

12

N3o0pakenue ceueHunit
MUpaMHJIbI, Ky0a u
MIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 uxX
pé6pa. Uzobpaxenue
IIepeceyeHUs
MTOJTYICHHBIX
IIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUCHUMU
pa3HBIMH [IBETAMHU

https://resh.edu.ru/subject/

13

N3o6paxeHune cedeHuit
MMpaMu/JIbl, KyOa u
MPU3MBI, KOTOPBIE
MPOXOJIST Yepe3 ux
pebpa. N3o0pakenue
nepeceYeHust
MIOJTY4EHHBIX

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

IJIOCKOCTEM.
PackpaivBan ue
IMOCTPOEHHBIX CEYECHUH
pa3HBIMU LIBETAMH

14

Meton cnenoB id
MTOCTPOCHHUS CEUCHUN

https://resh.edu.

ru/subject/

15

Meron cnenos mis
MOCTPOCHUSI CCUCHHH.
CaoiicTBa niepeceyeHnit
OPSMBIX U ITIOCKOCTEN

https://resh.edu.

ru/subject/

16

Meron cnenos mis
MOCTPOCHUSI CCUCHHH.
CoiicTBa niepeceyeHnit
OPSMBIX U ITIOCKOCTEN

https://resh.edu.

ru/subject/

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3nanue BBIHOCHBIX
YEepTEKEN U 3aIUCh
1IaroB IOCTPOCHHUS

https://resh.edu.

ru/subject/

18

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3nanue BBIHOCHBIX
YEepTEKEN U 3aIUCh
1IaroB IMOCTPOCHHUS

https://resh.edu.

ru/subject/

19

[Toctpoenue ceueHuii B
nupamyie, Kyoe 1no Tpém
TOYKaM Ha pEOpax.
Co3naHne BBIHOCHBIX
YepTEeKEN U 3aIUCh
II1ar0B MOCTPOSHUS

https://resh.edu.

ru/subject/

20

[Toctpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YepTEeKEN U 3aIUCh
II1aroB MOCTPOSHUS

https://resh.edu.

ru/subject/

21

IToBTOpeHune
maHuMerpuu: Teopema
0 MIPONIOPLIMOHAIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

https://resh.edu.

ru/subject/

22

[ToBTOpeHue
maHuMerpuu: Teopema
Menenas. PacueTs B
CEYECHMAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU
U CTEPEOMETPUH

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

23

KontponsHas pabora
" AKCHOMBI
crepeomerpuu. Ceuenus"

https://resh.edu.ru/subject/

24

Bzaumuoe
PacToIoKEeHUE MPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaroiuecs
npsmbie. [Ipuznaku
CKPEIIHUBAIOIIUXCS
npsmbix. [lapaniensHble
MIPSIMBIC B IPOCTPAHCTBE

https://resh.edu.ru/subject/

25

Teopema o
CYILIECTBOBAaHUH U
€IMHCTBEHHOCTH MPSMO
MapajyieIbHON JaHHOU
MPpAMOM, MpoXoAsIIeH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JIe)KaIler Ha TaHHOM
npsmoii. Jlemma o
TepeceueHN
MapauieNbHbIX IPSIMbIX
TIJIOCKOCTBIO

https://resh.edu.ru/subject/

26

[TapamnenbHOCTb TpEX
npsMbIX. Teopema o TpEx
NapaAJUICIbHBIX IPSIMBIX.
Teopema o
CKPEIMBAIOIINXCS
MIPAMBIX

https://resh.edu.ru/subject/

27

[TapamensHoe
MIPOEKTHPOBAHHE.
OcHoBHBIE CBOWCTBA
napaieIbHOTO
MIPOEKTUPOBAHMUS.
N300paxkeHne pa3HbIX
¢buryp B napajiensHon
MPOCKITNH

https://resh.edu.ru/subject/

28

LlenTpanpHas npoekuus.
VYronc
COHAIIpaBJICHHBIMU
CTOpPOHAMHU. YTOJI MEXIY
PSIMBIMH

https://resh.edu.ru/subject/

29

3agaun Ha
JIOKa3aTeJIbCTBO U
HCCIIE0BaHNE,
CBSI3aHHBIE C
pacnonomeHHeM pr[MI)IX
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/

30

Tlousarus:
MAPAIIENBHOCTD NPSAMOM

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

U IIJIOCKOCTHU B
npoctpaHctBe. [Ipusnak

MapaJuIEIbHOCT U IPSIMOU

U mwiockoctu. CBoiicTBa
NapaJUIEIbHOCTH IIPSIMOU
U IUIOCKOCTH

31

['eomeTpuueckue 3amaun
Ha BBIYMCIICHUE U
JI0Ka3aTelIbCTBO,
CBSA3aHHBIE C
[1apaJUIEIbHOCTBIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/

32

[Toctpoenue ceuenus,
MIPOXOSIIETO Yepe3
JAHHYIO MPSIMYIO Ha
yepTexe u
napajuieJIbHOTO APYron
npsMoi. Pacuér
OTHOLUEHUH

https://resh.edu.ru/subject/

33

[TapannenpHas
MIPOEKLHUs, IPUMEHEHUE
JUISL TIOCTPOEHUS CEUCHUI
KyOa u
napajuieJenuIea.
CaoiicTBa
napajuiesenumnesa u
MIPU3MBI

https://resh.edu.ru/subject/

34

[TapannensHble
mockocTH. [IpusHaku
HapaJ'IJ'IeJ'II)HOCTI/I ABYX
IIOCKOCTEHN

https://resh.edu.ru/subject/

35

Teopema o
MapajieIbHOCTH U
€IMHCTBEHHOCTHU
MIJIOCKOCTH, MPOXOALIEH
4yepe3 TOUKY, He
MIPUHAJIEKALLY IO
JTAaHHOM INIOCKOCTH B
CICACTBUS U3 HEE

https://resh.edu.ru/subject/

36

CBolicTBa mapayiebHbIX
IIJIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX
IepeceueHus npu
MepeceyeHn  IByX
HapajuIeIbHbIX
IIJIOCKOCTEN TpEeTher

https://resh.edu.ru/subject/

37

CBoiicTBa mapaienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajyieNIbHbIX MPSMBIX,

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

3aKJIFOYEHHBIX MEXKITY
napasieaIbHbIMU
MIIOCKOCTSIMH, O
MEePECEUCHUU TIPSIMOM C
JIBYMsI TapaJIeIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpenue: Teopema
[Tudaropa Ha MIOCKOCTH

https://resh.edu.ru/subject/

39

IToBTOpEHuUE:
TPUTOHOMETPHS
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA

https://resh.edu.ru/subject/

40

CaoiicTBa Ky0a u
IPSIMOYTOJILHOTO
napajulenenumnena

https://resh.edu.ru/subject/

41

Brruncnenue mummH
OTPE3KOB B KyOe n
IPSIMOYTOJILHOM

napajulesenunee

https://resh.edu.ru/subject/

42

[lepneHuKyasIpHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpuznak
NIEPIEHUKYISIPHOCTH
PSIMOM M IJIOCKOCTH

https://resh.edu.ru/subject/

43

[lepneHuKyIpHOCTH
MIPSIMOM U TNIOCKOCTH.
[Ipu3nax
MEePIEHIUKYIAPHOCTH
IIPSIMOM U INIOCKOCTH

https://resh.edu.ru/subject/

44

Teopema o
CYILLIECTBOBAHHUHU U
C€ANHCTBCHHOCTHU
IIPSIMOM, IPOXOASAIIEN
4yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYJISIPHON K
IJIOCKOCTH

https://resh.edu.ru/subject/

45

ITmockoctn 1
MepHeHUKYISIPHbIE UM
NpsSIMBIE B
MHOT'OTPaHHUKAX

https://resh.edu.ru/subject/

46

ITmockoctn n
NepHeHIUKYISIPHbIE UM
NpsSIMBIE B
MHOT'OTPaHHUKAX

https://resh.edu.ru/subject/

47

[lepnenaukymnsap u
HaksoHHas. [loctpoenue
MEPIEHIUKYISIPA U3
TOYKHU Ha IPSIMYIO

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

48

[lepnennukymsap u
HaksoHHas. [loctpoenue
MEPIEeHIUKYIISIpa U3
TOYKHU Ha IPSIMYIO

https://resh.edu.

ru/subject/

49

Teopema o Tpéx
MePIEeHIUKYIISIpax
(mpsimast 1 oOpaTHasi)

https://resh.edu.

ru/subject/

50

Teopema o Tpéx
MePICHINKYISIpax
(npsimast m oOpaTHas)

https://resh.edu.

ru/subject/

51

Yron mexny
CKPEITUBAIOIIMMHCS
PSIMBIMU

https://resh.edu.

ru/subject/

52

ITouck
MepIEHIUKYIISTPHBIX
MPSMBIX C TIOMOIIIBIO
TepIEHIUKYIISTPHBIX
IUIOCKOCTEH

https://resh.edu.

ru/subject/

53

OproronanbHoe
IPOCKTUPOBAHUE

https://resh.edu.

ru/subject/

54

[Toctpoenue ceueHuit
Ky0a, IpU3MBI,
MPaBUIILHON TUPAMUJIBI C
MIOMOILBIO
OpPTOrOHAJILHOU
MIPOEKLUU

https://resh.edu.

ru/subject/

55

[Toctpoenue ceuenui
KyO0a, IpU3MBHlI,
MPaBUIILHON TUPAMU/IBI C
MMOMOUIBIO
OpPTOTOHAJILHOU
MIPOCKIIUU

https://resh.edu.

ru/subject/

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockoctu. [limockoctu
CUMMETpUH B
MHOTOTpaHHHUKaX

https://resh.edu.

ru/subject/

57

IIpusnax
MEPIEHIUKYIIPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHH

https://resh.edu.

ru/subject/

58

IIpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IIJIOCKOCTH

https://resh.edu.

ru/subject/

59

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IJI0OCKOCTH

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

60

CriocoObl OmyCTHTH
MEPIEeHIUKYIISIPhI:
CUMMETpUS, CIIBUT TOUKU
10 NapajieIbHON
IpsIMOI

https://resh.edu.

ru/subject/

61

Casur 1o
HelapajuleJIbHON
NPpAMOM, U3MEHEHUE
pacCTOHUMI

https://resh.edu.

ru/subject/

62

KonTponbnas pabora
"B3anmnoe
pacrojoKeHue MPSMbIX U
IUIOCKOCTEN B
npocTtpaHcTae"

https://resh.edu.

ru/subject/

63

IToBTOpEHuUE: yroiu
MEXly IPSMbIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IMPOMU3BOJILHOM
TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

https://resh.edu.

ru/subject/

64

IToBTOpenue: yroiu
MEXIy
CKPELIMBAIOIIUMUCS
MPSIMBIMH B
IIPOCTPAHCTBE

https://resh.edu.

ru/subject/

65

I'eomeTpuueckue MeToabl
BBIYHMCIICHHS YTJIa MEXKY
MPSIMBIMU B
MHOT'OTPaHHUKAX

https://resh.edu.

ru/subject/

66

JIByrpaHHBIN yTOJI.
CBONCTBO JIMHEWHBIX
VTJIOB JIBYTPAaHHOTO YTJIa

https://resh.edu.

ru/subject/

67

[lepnenqukynspHble
miockoct. CBolicTBa
B3aMMHO
MePIEHIUKYIISTPHBIX
IIOCKOCTEH

https://resh.edu.

ru/subject/

68

IIpusnak
MEPIEHIUKYIIPHOCTH
IIJIOCKOCTEM; TEOpeMa O
MPSIMOM NIEPECEUEHHUS
JIBYX IIJIOCKOCTEM
MePIEeHIUKYISIPHBIX
TPEThEN MIIOCKOCTH

https://resh.edu.

ru/subject/

69

[IpssMoyTonbHBIM
napasenenunes; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuleJIenunena

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

70

Teopema o nMaroHajIu
MPSAMOYTOJIbHOTO
rapajienenurena u
CJIeCTBHE U3 Hee

https://resh.edu.ru/subject/

71

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3a1a4H,
CBA3aHHBIC CO B3aUMHbBIM
PacHoiI0KEHHEM MPSIMBIX
Y TIOCKOCTH

https://resh.edu.ru/subject/

72

[ToBTOpEHwMe:
CKpEILMBAIOIINECS
IpsiMble, MapajieIbHbIe
IIJIOCKOCTH B
CTaHJIaPTHBIX
MHOTr'OrpaHHUKax

https://resh.edu.ru/subject/

73

[Tapa nmapanienpbHBIX
MIOCKOCTEH Ha
CKPEITUBAIOIINUXCS
MPSIMBIX, PACCTOSTHUE
MEXIy
CKpCHII/IBaIOHII/IMI/ICﬂ
MPSIMBIMHU B TIPOCTHIX
CI/ITyaIII/IﬂX

https://resh.edu.ru/subject/

74

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PaCCTOAHUC
oT HpHMOﬁ J0 IINIOCKOCTH

https://resh.edu.ru/subject/

75

Brruucnenue paccrosHui
MEXIY
CKpELIMBAOIIMMUCS
MIPSAMBIMU C TIOMOIIBIO
MEPIEHIUKYIISIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/

76

Tpéxrpansslii yrom,
HEPABEHCTBA 1A
TPEXIPaHHBIX yTJIOB.
Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U
CUHYCOB IS
TPEXTPAHHOTO yIJIA

https://resh.edu.ru/subject/

77

DneMeHTHI chepudecKoit
TCOMETPHH:
reoie3NUeCcKHe JTUHUT Ha
3emite

https://resh.edu.ru/subject/

78

KonTponbhas padota
"Yrubl v paccrosiHus"

https://resh.edu.ru/subject/

79

Cucremarnzanus 3HaHUN
"MHOrorpaHHuK  €ro
3JIEeMEHTHI"

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

80

[Tupamuna. Bunasl
nupamu. [IpaBunbHas
nupamMua

https://resh.edu.ru/subject/

81

[Tpusma. [Ipamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBuiibHas mpu3ma

https://resh.edu.ru/subject/

82

[Ipssmoint
napajuiesienumnesn,
IIPSIMOYTOJIbHBIN
napajuieJenumnes], Kyo

https://resh.edu.ru/subject/

83

Brinykiisie
MHOT'OI'PaHHUKH.
Teopema Ditsiepa

https://resh.edu.ru/subject/

84

Brinykibie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJTYIPAaBUIIbHBIE
MHOTOTPaHHUKH

https://resh.edu.ru/subject/

85

KonrtponbHas pabora
"MHororpaHHuKku"

https://resh.edu.ru/subject/

86

[TonsiTue BekTOpa Ha
TIJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/

87

CyMMa BEKTOpOB

https://resh.edu.ru/subject/

88

Pa3HOCTHh BEKTOPOB

https://resh.edu.ru/subject/

89

IIpaBumo
napajuieJIienunena

https://resh.edu.ru/subject/

90

YMHOXKEHHUE BCKTOpA Ha
YHCJIO

https://resh.edu.ru/subject/

91

Pasnoxxenue BekTopa mno
0a3urcy TpEX BEKTOPOB,
HE JIeXKAIIUX B OJTHOM
TJIOCKOCTH

https://resh.edu.ru/subject/

92

CkansipHOE
MIPOU3BECHUE

https://resh.edu.ru/subject/

93

Brruncnenue yria Mmexay
BEKTOPaMH B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/

94

IIpocreiimue 3anauu ¢
BEKTOpaMH

https://resh.edu.ru/subject/

95

IIpocreiimue 3anauu ¢
BEKTOpaMH

https://resh.edu.ru/subject/

96

[Ipocreiimue 3anauu ¢
BEKTOpaMH

https://resh.edu.ru/subject/

97

[Ipocreiimue 3anauu ¢
BEKTOpaMH

https://resh.edu.ru/subject/

98

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/

99

O06006111EHE U
cucTeMaTu3alus 3HaHU!

https://resh.edu.

ru/subject/

100

Hrtoroas KOHTpoOJIbHAS
paborta

https://resh.edu.

ru/subject/

101

Hrtoroas KOHTpoOJIbHAS
paborta

https://resh.edu.

ru/subject/

102

O06006111EHE U
CHCTEMATHU3ALINS 3HAHUI

https://resh.edu.

ru/subject/

11 KIIACC

Ne

Tema ypoka

KoHTposbHbIE
paboTHI

[IpakTueckue
paboThl

S0P

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha TJIOCKOCTH U B
npocTpaHcTBe"

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB"

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"Beruncienue yria
MEXJly BEKTOpaMu B
npocTpaHcTae”

https://resh.edu.

ru/subject/

IToBTOpEHME TEMBI
"VpaBHEeHHE MIPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

https://resh.edu.

ru/subject/

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

https://resh.edu.

ru/subject/

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

https://resh.edu.

ru/subject/

Bexkropnoe
IIPOU3BEJICHUE

https://resh.edu.

ru/subject/

JIuneinbie
HEPaBEHCTBA, TUHEHHOE
IPOrpaMMUPOBAHUE

https://resh.edu.

ru/subject/

JIuneiinbie
HEpPABEHCTBA, JIMHENHOE
MIPOTPAMMHUPOBAHHE

https://resh.edu.

ru/subject/

10

AHanuTuyeckue
METOJBI pacyéTa yria

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/

MEXY NPSMBIMU B
MHOI'OIPaHHHUKAX

11

AHanuTtHuyeckue
METO/IbI pacuéra yria
MEXIY IJIOCKOCTSIMU B
MHOTOT'PaHHHKAX

https://resh.edu.

ru/subject/

12

dopmyia pacCTosIHUA
OT TOYKH JI0 MJIOCKOCTHU
B KOOpJAMHATaX

https://resh.edu.

ru/subject/

13

Haxoxnenue
pacCTOSHUN OT TOUKHU
JI0 TUIOCKOCTH B KyOe

https://resh.edu.

ru/subject/

14

Haxoxnenue
pacCTOAHUMN OT TOUKHU
JIO TIJIOCKOCTH B
MPaBWIHLHON MUPaAMHUJIE

https://resh.edu.

ru/subject/

15

KontponsHas pabora
" AHaTuTU4YECKas
reoMerpust”

https://resh.edu.

ru/subject/

16

Ceuenuns
MHOTOIPaHHUKOB:
CTaHJapTHBIC
MHOTOI'PAaHHUKHU

https://resh.edu.

ru/subject/

17

Ceuenns
MHOTOTPaHHHKOB:
METOJI CJIEOB

https://resh.edu.

ru/subject/

18

Ceuenuns

MHOFOFp AHHUKOB:
CTaHJapTHbIE
IUIOCKOCTH,
NepecevyeHus IpsIMbIX U
TJIOCKOCTEM

https://resh.edu.

ru/subject/

19

[TapannensHble npsMble
U IUIOCKOCTH:
NapaJuIeIbHbIE CEUCHHUS

https://resh.edu.

ru/subject/

20

[TapamiensHble npsiMBbIE
Y TUIOCKOCTH: pacuér
OTHOILIEHUN

https://resh.edu.

ru/subject/

21

[MapannenbHblie npsMble
U TUIOCKOCTH: YTJIBI
MEXIY
CKpEIIMBAIOIIUMUCS
IPSIMBIMH

https://resh.edu.

ru/subject/

22

[lepnenaukynspHsle
IIPSIMBIE U IUNIOCKOCTU:
CTaHJapTHBIE Napbl
NEePIEHIUKYIISPHBIX
IIJIOCKOCTEN U MPSMBIX,
CUMMETpUU
MHOT'OTPaHHUKOB

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

23

[IepnieHauKyIsIpHBIE
IPSIMBIE U TUIOCKOCTH:
TeOpeMa O TPex
NEPIECHIUKYJIApax

https://resh.edu.

ru/subject/

24

[IepnieH UKy pHBIE
IPSIMBIE U TUNIOCKOCTH:
BBIYMCIICHMS IJIVH B
MHOTOTpaHHHMKaX

https://resh.edu.

ru/subject/

25

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
bopmysl s
TUIOIIAJICH,
co00paxeHus moao0us

https://resh.edu.

ru/subject/

26

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB,
dbopMyIbl 15
TUIOIIAACH,
COOOpaKeHMS TI0T00MS

https://resh.edu.

ru/subject/

27

[ToBTrOpenue: miomanu
MHOTI'OYTI'OJIbHUKOB,
bopmysl s
TUIOIIAJICH,
COO0paXkeHHs T0100MS

https://resh.edu.

ru/subject/

28

IImomaau ceuenunit
MHOTOIPaHHUKOB:
TLJIOIIA N
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
COO0paKeHHs T0100MS

https://resh.edu.

ru/subject/

29

[Inomanu ceyenuit
MHOTOTPaHHUKOB:
IJIOIIA U
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
COO0paKeHHs T0100MS

https://resh.edu.

ru/subject/

30

KonrponsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHMKH,
ceueHus
MHOTOTPaHHHUKOB"

https://resh.edu.

ru/subject/

31

00béM Tena. O0beM
PSMOYTOJIBHOTO
napajiesienune/a

https://resh.edu.

ru/subject/

32

3amaun 06 yaABOCHUHN
Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yTIa

https://resh.edu.

ru/subject/

33

Crepeomerpuueckue
3aJ]1auu, CBS3aHHBIC C
00BbEMOM

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

IIPSIMOYT'OJIBHOTO
napajuiejaenunena

34

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
MPSIMOYTOJIBHOTO
napajuiejenumneaa

https://resh.edu.

ru/subject/

35

O0BEM IPSIMON MPU3MBI

https://resh.edu.

ru/subject/

36

Crepeomerpuueckue
3aJ1auu, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
PSMON MPU3MBbI

https://resh.edu.

ru/subject/

37

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C 00BEEMOM
IIPSIMOM TIPU3MBI

https://resh.edu.

ru/subject/

38

Brrunciienue 006M0OB
TEJ C IIOMOIIBIO
OIpEeICNIEHHOTO
uaTerpaia. OobéM
HaKJIOHHOUW MPU3MBI

https://resh.edu.

ru/subject/

39

Brraucnenue 00pEMOB
TEJI C TIOMOIIIBIO
OIPEIEIIEHHOTO
unTerpana. O6pém
TUPAMUJIBI

https://resh.edu.

ru/subject/

40

®opmyna o0bEMa
nupamupl. OTHOIICHNE
00bEMOB MUPAMU]T C
O0IIMM YTJIOM

https://resh.edu.

ru/subject/

41

®opmyna o0bEMa
nupamupl. OTHOIICHNE
00bEMOB MUPAMU]T C
OOIIMM YTJIOM

https://resh.edu.

ru/subject/

42

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEMaMH HAKJIIOHHOM
PU3MBI

https://resh.edu.

ru/subject/

43

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
00BEéMamMH MUpaMUIbI

https://resh.edu.

ru/subject/

44

[IpuknanHbie 3a1a4u MO
teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

https://resh.edu.

ru/subject/

45

[IpuknanHbie 3a1a4u MO
teme "OO0BEMBI TEN",
CBSI3aHHBIC C 00BEMOM
TTUPAMH/TBI

https://resh.edu.

ru/subject/

46

[Tpumenenne 00bEMOB.
Beruucnenue

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

paccTosiHuS 10
IIOCKOCTH

47

KontponsHas pabora
"O0BEM
MHOrOrpaHHHKaA"

https://resh.edu.

ru/subject/

48

Hunmuaapuyeckas
MOBEPXHOCTb,
obOpasyroiue
HWJIMHIPUYECKON
MIOBEPXHOCTHU

https://resh.edu.

ru/subject/

49

s np. Hpamoit
KpYTrOBOW LIUJIUHIP.
[Imomane noBepxHOCTH
LWIMHIpA

https://resh.edu.

ru/subject/

50

Konunueckas
MMOBEPXHOCTb,
oOpaszyrommue
KOHMYECKOM
noBepxHoctu. Konyc

https://resh.edu.

ru/subject/

51

Ceuenue koHyca
IJIOCKOCTBIO,
napasieIbHON
IJIOCKOCTH OCHOBAHMSI

https://resh.edu.

ru/subject/

52

Y ceu€HHBII KOHYC.
N306paxkenne KoHycoB
U YCEYEHHBIX KOHYCOB

https://resh.edu.

ru/subject/

53

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MTOBEPXHOCTU KOHYyCa

https://resh.edu.

ru/subject/

54

ITmomanes 00KOBOI
MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH KOHYCa

https://resh.edu.

ru/subject/

55

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BbIYMCIICHHE,
IIOCTPOEHUEM CEUECHUH
MJIMHApa, KOHYyca

https://resh.edu.

ru/subject/

56

Crepeomerpuueckue
3a/1a4y Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHUE,
IIOCTPOEHUEM CEUECHUH
MJIMHApPA, KOHYyCca

https://resh.edu.

ru/subject/

57

[Ipuknannelie 3a1auw,
CBSI3aHHBIE C
[IWIHHIPOM

https://resh.edu.

ru/subject/

58

[Ipuknagneie 3agauu,
CBSI3aHHBIE C
HWJIAHAPOM

https://resh.edu.

ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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59

Cdepa u map

https://resh.edu.ru/subject/

60

[Tepeceuenue chepsl u
I1apa ¢ TIOCKOCTBIO.
Kacanue mapa u cdepsl
IJIOCKOCThIO. Bua u
n300pakeHHE 1mapa

https://resh.edu.ru/subject/

61

[lepeceuenue chepsl u
Iapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTHIO. By n
n300paxKeHue 1mapa

https://resh.edu.ru/subject/

62

YpaBuenue chepsl.
[Tnomans chepsr u e€
yacTein

https://resh.edu.ru/subject/

63

Cummerpus chepst 1
mapa

https://resh.edu.ru/subject/

64

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE,
CBsI3aHHBIE CO chepoid U
IapOM, IOCTPOCHUEM
MX CEYEHUM
TUIOCKOCTBIO

https://resh.edu.ru/subject/

65

CrepeomeTrpuueckue
3a/1a4y Ha
JI0Ka3aTeIbCTBO
BBIUHUCIICHHE,
CBsI3aHHbIE CO chepoit U
I1apOM, TIOCTPOEHUEM
WX CEYEHUM
IJIOCKOCTBIO

https://resh.edu.ru/subject/

66

[Tpuknannble 3a1auu,
CBsI3aHHbIE CO chepoit U
1apoM

https://resh.edu.ru/subject/

67

IToBTOpeHwue:
OKPY>KHOCTB Ha
IUIOCKOCTH,
BBIYKCIICHUS B
OKPY>KHOCTH,
CTaHJApTHBIE MOA00US

https://resh.edu.ru/subject/

68

Pazmmunbie
KOMOMHAIINH TN
BpaIlleHus U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/

69

3agaun mo teme "Tena
U TIOBEPXHOCTH
BparnieHus"

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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70

3agaun o Teme "Tena
Y TTIOBEPXHOCTH
BpaiueHus"

https://resh.edu.ru/subject/

71

Konrtponbnas pabora
"Tena u IOBEPXHOCTH
BpaieHus"

https://resh.edu.ru/subject/

72

O0BéM UIHHIIPA.
Teopema 06 00bEME
OpsSIMOTO LMJIMHPA

https://resh.edu.ru/subject/

73

Brruncienue 006M0B
TEJ C IIOMOIIBIO
OIPEICNIEHHOTO
unTerpaa. OobéM
KOHYCa

https://resh.edu.ru/subject/

74

TTnowaau 60KOBOM U
IIOJTHOM TTOBEPXHOCTH
KOHyca

https://resh.edu.ru/subject/

75

Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbIE C
BBIUKCIICHHEM 00bEMOB
LWJIMH]Ipa, KOHYyca

https://resh.edu.ru/subject/

76

[puknagHble 3312491 O
teme "OOBEMBI 1
TUTOLIATH
noBepxHocrel Ten"

https://resh.edu.ru/subject/

77

O06béM mapa u
IIapOBOTO CEKTOPA.
Teopema 06 00BEME
mrapa. [Inomans chepsi.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

https://resh.edu.ru/subject/

78

[IpuxknagHeie 3axa4n Mo
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00HEMOM
1rapa ¥ Iiomaibio
cheprl. COOTHOIICHHS
MEX]Ty TUTOIIAISIMU
MMOBEPXHOCTEN U
00BEéMaMH TOJOOHBIX
Ten

https://resh.edu.ru/subject/

79

[TonoOHEbIE TENa B
IPOCTPAHCTBE.
N3menenne o0bEma npu
MOJO00MH.
Crepeomerpuueckue
3aJ1auu, CBSA3aHHBIE C

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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BBIUHCIIEHHEM 00BEMOB
TeJ ¥ IUIoIaae
IIOBEPXHOCTEN

80

KontponsHas pabota
"Tlnomanu
HOBEPXHOCTU B 00BEMBI
KpyIibIX Ted"

https://resh.edu.ru/subject/

81

JIBHKeHUS
MPOCTPAHCTBA.
OtobOpaxkeHusl.
JIBU>KEHUS U PaBEHCTBO
¢buryp. O6mme
CBOMCTBA JBHKCHUU

https://resh.edu.ru/subject/

82

Bunw! nBuxeHunii:
napasuiebHbIA
MEepPEeHOC, LEHTpalbHAas
CUMMETpHUs, 3epKaJIbHAS
CUMMETpHUS1, TOBOPOT
BOKPYT IPSIMOM

https://resh.edu.ru/subject/

83

[IpeoOpazoBanms
nopo6us. [Ipsimas u
ctepa Ditnepa

https://resh.edu.ru/subject/

84

I'eomerpuueckue
3a/1a4M Ha IPUMEHEHUE
JIBUKEHUSI

https://resh.edu.ru/subject/

85

KonrponsHas pabora
"BekTops! B
npocTpaHcTae”

https://resh.edu.ru/subject/

86

O6o0maromee
nosTopenue 11
HOHATHUI U METO/I0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTEMAaTH3aLHs
3HaHUM:
"ITapaninenbHOCTb
HPSIMBIX U IIJIOCKOCTEMN
B IIpocTpaHcTae”

https://resh.edu.ru/subject/

87

Ob6o6maroree
noBtopenue 11
MOHSITUHA U METOJIOB
Kypca reomerpun 10-11
KJIACCOB,
CUCTeMaTH3aIus
3HaHU: "BekTopsl B
npocTpaHcTBe"

https://resh.edu.ru/subject/

88

Ob6o6maroree
noBtopenue 11
MOHSITUN U METOJIOB
Kypca reomerpun 10-11

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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KJIACCOB,
CUCTEeMaTH3alHs
3HaHUM: "BekTopsl B
pocTpaHcTBe"

89

Ob6o6maromee
noBtropenue 11
MOHATHI U METOA0B
Kypca reomerpuu 10-11
KJIACCOB,
CUCTEeMaTH3aIHs
3HaHmii: "O0beM
MHOTOTpaHHUKA"

https://resh.edu.ru/subject/

90

Ob6o6maromee
noBtropenue 11
MIOHATHI U METOA0B
Kypca reometpun 10-11
KJIACCOB,
CUCTEeMaTH3aIHs
3HaHwmii: "O0beM
MHOTOTpaHHUKA"

https://resh.edu.ru/subject/

91

Ob6o06maromee
noBtropenue 11
HOHATHH U METOJI0B
Kypca reomerpun 10-11
KJIACCOB,
CUCTeMaTH3aIHs
spannii: "llmomann
MOBEPXHOCTU U 00BEMBI
KpYyIJibIX Ted"

https://resh.edu.ru/subject/

92

Ob6o6maroree
noTopenue 11
MOHSITUN U METOJIOB
Kypca reomerpun 10-11
KJIaCCOB,
CHUCTEMaTH3aIUs
3gaHuu: "[lmomanu
MMOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ted"

https://resh.edu.ru/subject/

93

Ntorosas KOHTpoOJIbHAS
pabota

https://resh.edu.ru/subject/

94

Ntorosas KOHTpoOJIbHAS
pabota

https://resh.edu.ru/subject/

95

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3allHs
3HAHUM

https://resh.edu.ru/subject/

96

Hcropus passurus
CTEPEOMETPUN KAK
HayKHU U €€ pojb B
Pa3BUTHUHU COBPEMEHHBIX

https://resh.edu.ru/subject/
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https://resh.edu.ru/subject/
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VH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUU

97

Hcropus pa3Butus
CTEPEOMETPUHU KaK
HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru/subject/

98

Hcropus pazsurus
CTEPEOMETPUN KAK
HayKHU U €€ pojb B
pa3BUTHUU COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/

99

HcTopus pa3BuTHs
CTEPEOMETPUH KAK
HayKH U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

https://resh.edu.ru/subject/

100

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKH U €€ poJib B
Pa3BUTHU COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/

101

Hcropus pa3Butus
CTEPEOMETPUN KAK
HayKHU U e€ pojb B
Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU1

https://resh.edu.ru/subject/

102

Hcropus pa3Butns
CTEPEOMETPUU KAK
HayKH U €€ poJib B
Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

6. YueOHO-MeTOANUYECKOE 00ecIeueHne

1. Amanacan JI.C., Bymyszoe JI.®., Kaoomyes C.b. u np. I'eometpus.10-11 kmacc.
ba3oBblil n yrIyOnEHHBIN YPOBHH.

2. 3ue, b.I'. lunaktudeckue marepuaisl mo reomerpuu aist 10 k. / b.I'. 3uB.- M.:
IIpoceemienue, 2014.

3. U D. lllapvieun. I'eometpus. 3agadnuk 9-11 kmaccel. YueOHoe mocodue. M.
Wznarensckuii oM « Apodar

4. ndopmanronHsle cpenctBa MHTEpHET-pecypehl Ha PyCCKOM SI3BIKE:
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/

5. Uarepuer (POIL u ap. rocynapcTBeHHBIE TIIATHOPMBEI)


http://ilib.mirror1.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirror1.mccme.ru/
http://www.etudes.ru/

JlonosiHeHHne K padoueil mporpamMmMe y4eOHOro npeamera «MaremaTuka»
nis 10-11 kiaaccos
Koandukarop npoBepsieMbIX TpeOOBAHMH K pPe3yJibTATAM O0CBOCHMS
OOII COO u 3/1eMeHTOB COJIeP:KAHMS 10 MATEMATHKE
[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaATaM OCBOCHHUS OCHOBHOM
obOpazoBaTeapHOM TporpaMmabl (10 kimacc)

Kon [IpoBepsieMble PEAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
MPOBEPSIEMOT | 00pa30BaATEIBHOM MPOrpaMMBbI CPEIHETO 00111eT0 00pa3oBaHUs
0 pe3yibTaTa

1 Yucia v BEIYUCIICHUS
11 OrnepupoBaTh TMOHATUSIMU: PAIMOHAIBHOE U JACHCTBHUTEIHHOEC
' YHUCJI0, OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLICHTHI
19 Beimonuare apudMeTHdeckre omneparuy ¢ palroOHAIBHBIMU U
' JIEUCTBUTENBLHBIMA YUCIIAMUA
BrinonHaTs npuOInKEHHbIE BBIYUCICHUS, UCIIOJIB3YS MpaBUia
1.3 OKpYyTJIEHUs, JenaTh MPUKUIAKY U OIEHKY pe3yJibTara

BBIYUCIICHUM

OnepupoBarh MOHATUSMHU: CTENEHb C LEJIBbIM IOKa3aTelleM,
cTaHAapTHas (opma 3aluCH JEUCTBUTEIBHOIO YHCIIA, KOPEHb
1.4 HaTypaJlbHOM CTENEHU; HCIOJb30BaTh MOAXOAAIIYI0 (opmy
3aMUCH JIEUCTBUTENBHBIX YMCEN JUIsl PEelIEHUs MPaKTUYECKHX
3a/1a4y ¥ NpeJCTaBIECHUs JaHHBIX

OnepupoBaTh TMOHATUSMHU: CHHYC, KOCHHYC M TaHICHC
1.5 MTPOU3BOJIBHOTO YTIJIAa; HMCIOJIB30BaTh 3aIllUCh MPOU3BOJIBHOTO
yrJia yepe3 oOpaTHbIE TPUTOHOMETpUYeCcKue QyHKITUU

2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBatb MOHATUSIMU: TOXJIECTBO, ypaBHEHHUE,
2.1 HEpPAaBEHCTBO,  LI€JIOE,  palMOHAIBHOE,  UPPALMOHAIBHOE

ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHNUE

29 BrimonHATs npeoOpa3zoBaHus TPUTOHOMETPUUECKUX

' BBIPAKEHUI U pElIaTh TPUTOHOMETPUUECKUE YPABHEHUS
BoinonusaTe  npeoOpa3oBaHusl  LEJbIX, PAlMOHAIBHBIX U

23 UPPALMOHANBHBIX BBIPAKEHUM W pelaTbh OCHOBHBIE THIIBI

LENbIX, PAlMOHAIBHBIX W HWPPALMOHAIBHBIX YPAaBHEHUU H
HEPABEHCTB

2.4 [IpuMmeHsATh ypaBHEHHWSs W  HEPABEHCTBA Ui PELICHUS




MAaTeMAaTUYCCKUX 3aa4 U 3aa4 U3 pa3IMYHbIX obOnacrei HAaYKH
151 peaHBHOﬁ KN3HHU

MOI[GJ'II/IpOBaTL PCAIBHBIC CHUTydllUM HaA A3BbIKC aﬂre6p51,
COCTABJIATh BBIPAXKCHUS, YPABHCHNA, HCPABCHCTBA 110 YCIOBUIO

2.5
3a/layu, UCCIE0BATh MOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAaHUEM
anmnapara anreopsl
3 Oyukunu U rpadpuku
OnepupoBaTh MOHATHSIMH: (PYHKIHSA, CHOCOOBI 3aJaHUA
3.1 byHKIIMKA, 00JIACTH ONpPEACIICHUSI M MHOXXECTBO 3HAYCHUI
dyHkMH, rpaduk QyHKIMHA, B3aUMHO 00paTHbIE (PYHKITUH
39 OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIIMH,
' HYJIA (DYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBathk rpaduku GyHKIMM 715 pellieHUs ypaBHEHUN
Crpouts ©  uyuTaTh TpauKud  JUHEWHOH  (QYyHKUUH,
3.4 KBaJApaTUYHON (YHKLIHMH, CTENEHHOW (QYHKUUU C LEIbIM
oKa3aTeseM
Hcnons3zoBate rpadpuku  GyHKUMA 1718 HCCIIEAOBaHUS
35 MPOIIECCOB U 3aBUCHMOCTEH TMpHU PEUICHUH 3a/ad H3 APYTuX
' y4eOHBIX TPEIMETOB W  pEallbHOM  JKW3HM, BBIPAXAaTh
dopMynaMu 3aBUCUMOCTH MEXIY BEIMUYNHAMU
4 Hauana MmaremaTnyeckoro ananusa
41 OmnepupoBatb HOHSTUSIMH: MOCJIEI0BATENbHOCTD,
' apudmeTnyeckas u reoMeTpuieckasi Iporpeccuu
OnepupoBatb TTOHSTUSIMMU: OECKOHEUHO yOBIBaroIast
4.2 reOMETpUYECKast POrpeccusi, CyMmma OCCKOHEYHO YOBIBaIOIIEH
r€OMETPUYECKOU POTrpeCcCUmn
4.3 3aiaBath MOCIE0BATEILHOCTH PA3IMUYHBIMU CIOCO0AMHU
44 Hcnonbp30BaTh CBOKWCTBA MOCIENOBATEIBHOCTEW U IPOTPECCHUM
' JUTS PEIIeHUs PeabHBIX 3a7ad MPUKIATHOTO XapaKTepa
3) MHo»xecTBa U JIOTUKA
51 OnepupoBaTh MOHATHUSAMH: MHOXECTBO, ONEpaluu  Haj
' MHOXECTBaMU
59 Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIN — ammapaTr i

OIIrMCaHusl pPCajlbHBIX IIPOLECCOB M HBHCHHﬁ, npn pCEIcCHUU




3a/1a4y U3 Jpyrux yueOHbIX MPEIMETOB

5.3

OnepupoBaTh MOHATUSIMU: OMpEACICHUE, Teopema, CIEICTBUE,
JI0Ka3aTeNIbCTBO

Teopus BEpOATHOCTEN U CTATUCTHKA

6.1

Yurath 1 CTPOUTH Ta6J'II/IHBI n aparpaMmabl

6.2

OHCpI/IpOBaTB IMOHATHUAMU: CPCIHECC apI/I(bMGTI/I‘-ICCKOC, MCAHaHa,
HaI/I6OJIBHIee, HaUMCHBIICC  3HAYCHHUC, pasMax MaCCHUBa
YN CJIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUSIMU: CIYYaWHBIA HSKCIEPUMEHT (OIBIT) U
cllydaiiHOEe COOBITHE, AJIEMEHTApHOE COOBITHE (dIIEMEHTApPHBIH
HCXO0/) CIIy4allHOTO OTbITa; HAXOJUTh BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXHBIMU CIIyYalHBIMU COOBITUSIMH, HAXOIUTh H
CpPaBHMBAaTh BEPOSITHOCTH COOBITHM B M3YyYEHHBIX CIIy4alHBIX
AKCIIEPUMEHTaxX

6.4

Haxomute u QopMynupoBaTh COOBITHSA: TI€peceUCHUE U
o0beIMHEHNE JAaHHBIX COOBITUI, COOBITHE, MPOTHUBOIOJIOKHOE
JTAHHOMY COOBITHIO; TOJIb30BAThCS JMarpaMmamu Oiisiepa u
(dbopMyII0ii CIIOKEHUSI BEPOSATHOCTEHN NIPU PEIICHUH 33724

6.5

OHepI/IpOBaTB IIOHATHUAMMU.: YyCJIOBHAA BCPOATHOCTD,
HE3aBHUCHUMBbIC CO6BITI/IH; HaxXoAWThb BCPOATHOCTH C IMOMOIIBIO
IIpaBujia YMHOXKCHH, C IIOMOIIBIO ACPCBa cnyqaﬁHoro OIIbITA

6.6

[IpuMeHAT KOMOMHATOPHOE TPABWJIO YMHOXKEHHUS IpHU
pelIeHnH 3aaa4

6.7

OnepupoBaThb  NOHSATHUAMHU:  WCHBITAHUE,  HE3aBUCHUMBIC
VCIIBITAHUSA, CEPUSl UCIIBITAHUM, YCIIEX W HEyJauda; HaxOIUTb
BEPOSATHOCTU COOBITUN B CEpUM HE3aBUCUMBIX HMCHBITAHUHN 10
MEepBOro ycrexa, HaXOIUTh BEPOSTHOCTH COOBITUNA B CEpUU
vcnbITaHul bepHynnu

6.8

OnepupoBathb MOHSATUSIMU: clyvaiHas BEJINYMHA,
pacrpeneneHrue BepoATHOCTEN, TuarpaMMa pacrpe/ieNICHus

I'eomerpus

7.1

OHepI/IpOBaTB IMMOHATHUAMMU: TOYKA, ITpsAMasd, IJIOCKOCTb

7.2

HpI/IMeHHTI) AKCHUOMBI CTCPCOMCTPHH U CICACTBUA M3 HUX IIPU
PCHIICHUH I'COMCTPHUUCCKUX 3ada4

7.3

OHepI/IpOBaTL IIOHATHUAMM. MapaJuiCJIbHOCTb "




NEPHNCHAUKYIAPHOCTD NPAMBIX U IIOCKOCTEH

7.4

KnaccudumupoBaTe B3aMMHOE PACIONIOKEHHUE TMPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE

7.5

OnepupoBarh  NOHATHSMHU:  JBYIPAHHBIA  yroji, TpaHU
JABYTPAHHOTO yrila, peOpo ABYTPAHHOTO yTIiia, JUHEWHBIN yroi
IBYTPAHHOTIO yIJja, FpajayCHas Mepa ABYTPaHHOTO yIyia

7.6

OnepupoBarh MOHATUSIMH: MHOTOIPAaHHHUK, BBINYKIBIA U
HEBBIMYKJIBIA ~ MHOTOTPaHHUK, JJIEMEHTBl MHOI'OTPAaHHHUKA,
IIPAaBUJIBHBI MHOTOIPAHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BHIbI MHOTOIPAHHUKOB (TIUpaMHA,
npu3Ma, IpsIMOYTOJIbHBIN Mapajuienenure, Kyo)

7.8

KnaccuduimpoBatb MHOTOTpaHHUKH, BBIOUpAasi OCHOBAHUS JIJIS
Kjaccudukanuu (BBIMYKIbIE U HEBBIMYKJIblE MHOTOTPAHHHKH,
paBUJIbHBIE MHOTOTPAHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBI,
napaJiyiesIeuIe/1bl)

7.9

OHepI/IpOBaTB IMOHATHAMUA: CCKyIIasd IINIOCKOCTb, CCUCHHC
MHOTI'OI'PAaHHHUKOB

7.10

OOBACHATH NPUHIUIBI IOCTPOCHUS CEYEHU MHOTOIPAHHHKOB,
UCIIONIB3YsI METOJ CIIEIOB

7.11

Crpouts cedeHHs MHOIOIPAHHMKOB  METOJIOM  CIIENOB,
BBIMIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTBIX 00bEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemars 3a7a4n Ha HAXOXKAEHHUE INEOMETPUYECKUX BEIIMYMH I10
oOpa3uaM  WIM  @IropuTMaMm, HOpPHUMEHSAS  HM3BECTHBIC
AQHAJIMTUYECKUE  METOAbl IIPU  PEUICHUWU  CTAHJAPTHBIX
MaTeMaTUYECKUX 337a4 Ha BBIYMCIEHUE DPACCTOSHUA MEXKIY
IBYMsI TOYKaMH, OT TOUKH JI0 MPSMOM, OT TOUKH JI0 INIOCKOCTH,
MEK]1y CKPEIIMBAOIIUMUCS MTPSIMBIMH

7.13

Pemars 3a7a4n Ha HAXOXKAEHHUE IN€OMETPUYECKUX BEJIIMYMH I10
oOpa3uaM  WIM  @IropuTMaMm,  HOPHUMEHSAS  M3BECTHBIC
AHAJIMTUYECKUE  METOJAbl IPU  PEIIEHWHM  CTAHAAPTHBIX
MAaTeMaTHYECKNX 3aJad Ha BBIUYHCICHHE VYIJIOB MEXKIY
CKPEILUBAOIIAMUCS MPSAMBIMHA, MEXKY TIPSIMON U IJIOCKOCTBIO,
MEXKIy TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Beruucisate 00BEeMBI 51 TUIOIIAA ITOBEPXHOCTEN
MHOTOTPAaHHMKOB  (IpyU3Ma, MHUpaMHAa) C HOPUMEHEHHEM
dbopMyJl, BBIUKCIATH COOTHOILICHUSI MEXIY IUIOMIASIMHU




HOBCpXHOCTeﬁ, o0beMaMu HOI[O6HI>IX MHOTI'OT'PaHHHUKOB

7.15

OnepupoBarh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP,
OCb M INIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTh
CUMMETpUU (QUTYPbI

7.16

W3Biekars, peoOpa3oBLIBAThH U UHTEPHPETUPOBATH
MH(GOPMALIKIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (PUTypax,
MIPE/ICTABICHHYIO HAa YEPTEKAX U PUCYHKAX

7.17

[IpumensTe  reomerpudeckue  (akTbl Ui pELICHUS
CTEPEOMETPUYECKUX  3a7a4, IPEANOIaraloluX HECKOJIbKO
1IAarOB PEIICHMs, €CJIM YCIOBUS NMPUMEHEHUS 3a/1aHbI B SIBHOU

dbopme

7.18

[IpuMmensaTp  mpocTEWIIHE  OpOrpaMMHBIE  CpeacTBa U
ANEKTPOHHO-KOMMYHHMKAIMOHHBIE ~CHUCTEMBI TPH  PEIICHUU
CTEPEOMETPUYECKUX 3a1ad

7.19

HpI/IBOI[I/ITI) IMPpUMCPBI MATCMATHYCCKHUX 3aKOHOM€pHOCT€ﬁ B
npupoac MW KU3HHU, PaACIIO3HABATH IIPOABJICHHC 3adKOHOB
IrcoOMCTPHUH B HCKYCCTBC

7.20

[IprMeHsATh MOTyYeHHBbIC 3HAHHUS Ha MPAKTHUKE: aHAJTU3UPOBATh
peajbHbIe CHUTyallud W TPUMEHATh HW3YYEHHBIC TIOHATHS B
npoiiecce MOMCKA peleHus MaTeMaTHICCKH
chOpMyITUPOBAHHONW MPOOJEMBI, MOJCIUPOBATH PEaATbHbBIC
CUTyallud Ha S3bIKE TE€OMETPHH, HCCIEAOBaTh IMOCTPOCHHBIC
MOJIETM C WCIHOJIb30BAHUEM TIE€OMETPUYECKUX TOHATUM U
TeopeM, ammapaTta ainreOpbl, peliaTh MPAKTUYECKUE 3a/1auu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUECKUX BEJIMUUH

[TpoBepsiembie emeHTHI copepxkanus (10 kmacc)

Kox

[IpoBepsieMblil 2JIEMEHT COIEpKAHUS

Yuciia v BEIYUCIIEHUS

Pammmonanpabie uymcma. OOBIKHOBEHHBIE M JACCATHYHBIC JpOOH,
MIPOIICHTHI, OCCKOHEYHBIC MEPHOINYSCKUE NpoOH. AprpMeTHUCCKHE
oTiepaIiuy C PAalMOHAIBHBIMU YHCIIAMH, IMPEOOpa30BaHUS YHCIOBBIX

1.1 N .
BeIpakeHuil. [lpumenenue napoOe W TPOIEHTOB MJisi PEIICHUs
MPUKJIAAHBIX 33Ja4 W3 Pa3JIMYHbIX OTPACI€d 3HAHUKW W PEATbHOU
KHA3HU

1.2 |JleiicTBuTenbHBIC uncaa. PanroHadbHbIe W MPpPAMOHATIBHBIC YHCIIA.




ApI/I(I)MCTI/I"IGCKI/Ie ornepanunu C ﬂGﬁCTBHTCHBHBIMH qucCJIaMH.
HpI/I6JII/I>KeHHBI€ BBIYUCIICHUA, IIpaBUJIa OKPYIUVICHUSA, IIPHUKUIAKA U
OICHKA PC3yJibTaTa BBIYHCJICHU U

Crenenbp ¢ 1ensiM TokazareneM. CraHmaptHas ¢dopma 3amucu
nercTBUTEbHOTO uuncia. Vcmonp3oBanue moaXxojsied  (opMbl

1.3 .
3alMCHU IEVUCTBUTEIIBHBIX YMCEI JIJISl PELICHUS MMPAKTUUYECKUX 3a7a4 U
NPEACTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HATypajdbHON cTerneHu. JleWcTBus ¢
' apu(pMETUYECKUMU KOPHSIMU HAaTypaJIbHON CTENIEHU
15 CHuHyC, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
' ApPKKOCHHYC, apKTAHT'€HC YUCJIOBOI'O apryMEHTa
2 VYpaBHEHUs 1 HEPaBEHCTBA
2.1 |ToxnaecTBa M TOXJIECTBEHHBIE ITPe0oOpa3oBaHUS
29 [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHU. (OCHOBHbBIE
' TPUTOHOMETPHUYECKUE (HOPMYIIbI
23 YpaBHeHne, KOpeHb  ypaBHeHMs.  HepaBeHcTBO,  peunieHue
' HepaBeHCTBAa. MeTo HHTEPBAJIOB
2.4 | PemieHue 1enbIX U IpoOHO-pallMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 |Pemenue uppaioHaibHBIX YPAaBHEHU U HEPABEHCTB
2.6 |Pemenne TpUTOHOMETPUUECKIX YPAaBHEHUH
57 IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTEMAaTHYECKHUX
' 3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTell HAyKW U PeaIbHON KU3HU
3 OyHKIMHU U Tpapuku
31 @yHkuus, cnocoObl 3ananus Gynkuuu. I'paduk pynkuuu. Bzaumuo
' oOpaTHble PyHKIIUU
OO6nactp ompejeneHuss U1 MHOXECTBO 3HaueHui Gynkuuu. Hymu
3.2 |dyskmun. [IpoMexyTKH 3HAKOTOCTOSIHCTBA. UeTHbIe W HEYETHBIC
byHKIIIH
33 Crenennas (yHKUUS C HaTypajbHbIM M ILIEJbIM TMOKa3aTeneM. Ee
' cBoiicTBa u rpaduk. CBocTBa U rpaduK KOPHS N-Oi CTENEHU
34 Tpuronomerpuyeckas OKPYXHOCTB, OINpEEIICHNE
' TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
4 Hauana MmaremaTnyeckoro aHanusa




4.1

HOCJICI[OB&TCHLHOCTI/I, CITOCOOBI 3aJJaHuA HOCJIC,Z[OBaTeJIBHOCTeﬁ.
MOHOTOHHBIE IHoCJICAOBAaTCIbHOCTH

4.2

ApudmMernueckass W TeoMeTpuyeckas mnporpeccuu. beckoHedHO
yObIBaromiasi reomerpuyeckas mnporpeccusa. Cymma OECKOHEYHO
yObIBaloIIe reoMeTpuyeckor mnporpeccuud. Dopmyna CIOXKHBIX
NpPOLEHTOB. Vcrnonb30BaHWe MPOTPECCUM JUIsl PEHICHHS pealbHBIX
3a/1a4y IPUKJIAJHOTO XapaKTepa

MHox€ecTBa U JIOTUKA

5.1

MHoO»XecTBO, omnepaluMu HaJl MHOXecTBaMu. Jluarpammel Jinepa -
Benna. IIpumeHeHHne TEOPETMKO-MHOKECTBEHHOIO armapara i
OIMCAHUsl PEAIBHBIX IPOLECCOB U SABJICHUM, IPU PEIICHUU 3a4a4 U3
OPYrUuX y4eOHBIX MPEAMETOB

5.2

OHpGI[eJ'IeHI/IC, TeOopEMa, CICACTBUC, NOKA3aTCIbCTBO

Teopus BEpOSTHOCTEHN U CTaTUCTUKA

6.1

[IpeacTaBieHre MaHHBIX C NOMOLIBIO TaOmUL M auarpamMm. CpenHee
apupMeTHYecKoe, Me/lMana, HauboJbIllee U HauMEHbIIee 3HAYCHUS,
pa3Max, AUCTepPCUs U CTaHJAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

Cny4daiiHble SKCHEPUMEHTHI (OMBITBI) W  CIy4YailHbIE COOBITHS.
DneMeHTapHble  coObITHSL  (MCX0/bl). BeposTHOCTH  cliydaliHOTO
coOBbITHS. BAM30CTh Y4acTOTBl U BEPOSTHOCTH cOOBITUN. CiydaiiHble
ONBITBI €  PaBHOBO3MOKHBIMU  3JIEMEHTAapHBIMU  COOBITHUSIMHU.
BepositTHocTH  cOOBITHII B ONBITAaX € PAaBHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMU

6.3

Onepauuu  HaJx  COOBITUSIMHU:  TEpecedyeHue, OoO0beAUHEHUE,
MPOTUBOMOJIOKHBIE CcOObITUSA. Juarpammbl  Oiinepa. Dopmyia
CJI0’KEHUS BEPOSATHOCTEN

6.4

YcnoBHasE BEpOSATHOCTh. YMHOKEHME BeposATHOCTEW. JlepeBo
ciay4alHOro »oskcnepumeHTta. @dopMyna TONHOW  BEpPOSTHOCTH.
HesaBucumeblie coObITHS

6.5

KomOunaropnoe npasmiio ymHoxeHus. [lepectaHoBku U (akToOpHall.
Yucino coveranuii. Tpeyronpnuk Ilackans. dopmyna OuHOMA
Herorona

6.6

bunapHbiil cnydaiiHblii ONBIT (MCOBITAHUE), YCHEX U HeEyjaya.
HeszaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUA 0
nepBoro ycrexa. Cepusi He3aBUCUMbBIX UCTIBITAHUI bepHym

6.7

Cnyuaitnasg BenuuuHa. Pacnpenenenune BeposTHocTel. Jluarpamma




pacnpenenenus. Ilpumepsl  pacnpeaeneHuil, B TOM  YHCIE
reOMEeTpUYECKOe 1 OMHOMHUATILHOE

['eomeTrpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmMas, MUIOCKOCTb,
npoctpancTtBo. llonsatne 00 aKCMOMaTHYECKOM  IMOCTPOCHHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHHU U CIICICTBUSA U3 HUX

7.2

B3aumuoe pacnoIoKeHue MPSAMBIX B MIPOCTPAHCTBE:
MEPECEKAIONINECS, NApPaAJUIEIbHbIE W CKPEIIMBAIOIIUECS TMPAMBIE.
[TapannensbHOCTP HPSAMBIX W IUIOCKOCTEHW B IIPOCTPAHCTBE:
MapaJUIeIIbHbIE TPSMBIE B MOPOCTPAHCTBE, MAPAIUICIBHOCTh TPEX
NpAMBIX, NAPAUIEIBHOCTh MPSAMOM W  IUIOCKOCTH. YTIBI C
COHAINPABJICHHBIMU  CTOPOHAMH, VYTOJ  MEXAYy NpsSMbIMU B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapaluieiIbHbIC
IJIOCKOCTH, CBOWMCTBA TIAPALICNBHBIX IUIOCKOCTEU. [Ipocrenimme
IPOCTPAHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TeTpa’ap, Kyo,
MapAIUICJIENNIIE]T, TOCTPOCHUE CEUCHUM

7.3

[lepneHAUMKYISIPHOCTD TNPSAMONM M IUIOCKOCTHU: MEPIEHIUKYISIPHBIC
npsiMble B MPOCTPAHCTBE,  MpsIMblE  MapajlieJbHblE U
NEPHEHANKYJIIPHBIE K IJIOCKOCTH, IMPU3HAK MEPIEHAUKYISIPHOCTH
OpsIMOM M IJIOCKOCTH, TE€OpeMa O NPSIMOM IEepIEeHIUKYISIPHON
IUIOCKOCTA. YTJBl B IPOCTPAHCTBE: YIrOJ MEXIy NpsIMOM U
IUIOCKOCTBIO, IBYTPAaHHBIN YIOJI, IMHEWHBIN YroJl IBYTPaHHOTO YIJIa.
[lepneHaAMKYIJISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MpsAMOM 1O IUIOCKOCTH, NpoeKuus (GuUrypsl Ha
IJIOCKOCT. [lepneHANKYJIAPHOCTh MJI0CKOCTEM: pU3HAK
MEPIICHIUKYJSIPHOCTH ~ JABYX  IUIOCKOocTed. Teopema 0  Tpex
NepHeHANKYIIIpax

7.4

[loHsiTHE MHOTrOTrpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA,
BBIITYKJIbIE 151 HEBBINYKJIbIC MHOTOTPaHHUKH,  pa3BepTKa
MHoOrorpannuka. [Ipu3ma: n-yronapHas npusma, rpaHd U OCHOBAHUSA
NpU3Mbl, TpsiMasi W HAKJIOHHAs MpPU3Mbl, OOKOBass MW TOJIHAsA
IIOBEPXHOCTh  ITPU3MBI. [Tapannenenunen,  OpPSAMOYTOJIbHBIN
napasuliesienunes] u ero cBoucrtsa. Ilupamuaa: n-yronpHas nupamuia,
IpaHd M OCHOBaHHUE MUpaMUbl, OOKOBas W TMOJHAs MOBEPXHOCTb
NMpPaMU/JIbl, IPABWIbHAS U YCEYEHHAs MUPAMHUIA. DIIEMEHTBI TPU3MBbI
u nupamuasl. [IpaBuibHbIE MHOTOTPAHHUKH: MOHATHE MPABUIBHOTO
MHOTOTPaHHMKA, IPaBUIbHAS NpU3Ma W IMpPABUIIbHAS NUpPaMHUIA,
MpaBUJIbHAS TPEYTroJbHAs MUpaMuAa U MPaBUIBHBIA TETpa’p, KyoO.
IIpencraBienne O OpaBWIBHBIX ~ MHOTOTPAHHUKAX:  OKTa’3Jp,
noneKa’ip U ukocad CedeHus Npru3Mbl U TUPaMUbI




7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC. CHUMMCETPUA OTHOCHUTCIIBHO TOYKH,
HpﬁIMOﬁ, IUNIOCKOCTH.  DJIEMEHTBI CUMMCTPHHU B IIMpaAMHIAX,
IMapaJuICIICIINIICIaX, IIPABUIJIBHBIX MHOI'OT'PAHHUKAX

7.6

Boluncienue 31eMeHTOB MHOTOTPAHHUKOB: pedpa, AUaroHa u, yribl.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJHOW IOBEPXHOCTH MPSAMOM
OpU3MBbI, TUIONIAJb OCHOBaHHWM, TeopeMa O OOKOBON MOBEPXHOCTH
npsiMmoit mpusMel. [lnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTHU
NPaBWIBHOW MUPaMUbI, TEOpPEMA O IUIOMIAAN YCEYEHHON MUPAMUIBI.
[Tonstre 06 o6beMe. OOBEM MHPaMUABI, TPU3MbI

7.7

HOI[O6HI)I€ TCJla B IIPOCTPAHCTBC. CooTHOIICHUS MCXKAY INIoIaasaMu
HOBerHOCTeﬁ, o0BbeMaMu HOILO6HI>IX TCI

[IpoBepsiembie TpeOOBAHUS K PE3YJITATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM porpaMmsbl (11 kacc)

Kon

HpOBepHeMBIe IMPpCAMCTHBIC PC3YIIbTATBI OCBOCHUA OCHOBHOM

IIPOBCPACMOT O6pa3OBaTCHBHOﬁ IIporpaMmal CpCAHCTO 06H1€F0 O6p330BaHI/ISI

0 pe3yJbTara

1 Uucna v BEIYUCIICHUA
OneprpoBaTh IOHATHSAMH: HATypAJIBHOE, LEJIOE€  YHUCIIO;
1.1 HCIIOJIB30BaTh MPU3HAKHU JEIMMOCTH LIEJIBIX YUCEN, PA3JI0KEHUE
Yy CJla Ha IPOCTHIE MHOYKUTENM U1l PELIEHUS 3a/1a4
12 OneprupoBaTb  NOHATHMEM:  CTENEHb C  PAMOHAIBHBIM
' IOKa3aTeyieM
13 OnepupoBaTh MOHATHAMH: JIOTapU(pM UHKcIa, JECATHUYHBIE U
' HaTypaJibHbIE JIoTapu(pMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumMeHaTh  CcBOIiCTBA  cTemeHW A IpeoOpa3oBaHUs
21 BBIDQKEHUW,  ONEpPUPOBATH  MOHATUSAMH:  IIOKa3aTEIbHOE
' YpaBHEHHME W  HEPABEHCTBO; peElIaTh OCHOBHBIE  THIIBI
ITI0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHATe  mpeoOpa3oBaHUsi  BBIPAKEHUM,  COAEpM AIIMX
29 gorapu(Mbl; ONEPUPOBATH MOHATUSIMHU: JIOTapU(PMHUUECKOE
' YPAaBHEHHE M  HEPAaBEHCTBO; peEIIaTh OCHOBHBIE  THIIbI
norapu(pMUYECKNX YpaBHEHUI 1 HEPABEHCTB
23 Haxomute  pemieHuss  NpOCTEUIIMX  TPUTOHOMETPUYECKUX

HEPABEHCTB




2.4

OnepupoBarh MOHATUSMU: CUCTEMA JIMHEWHBIX YpPaBHEHUN U €€
pelieHne; MCMHOoJIb30BaTh CUCTEMY JMHEHHBIX ypaBHEHUH s
pelIeHUs IPAKTUYECKUX 3a1ad

2.5

HaXO,Z[I/ITB PCIICHUA HpOCTeP'IIHPIX CHUCTCM H COBOKYHHOCTeﬁ
paluOHAJIBbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

2.6

MonenupoBaTh peanbHbIE CHUTyallMM Ha S3bIKE aireopsl,
COCTaBJIATh BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI
10 YCJIIOBUIO 3aJayd, HCCIIEN0BATh IIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BAaHUEM amIapaTa anreopbl

Oyukunu U rpadpuku

3.1

OnepupoBaTb  MOHATUSIMHU:  HepuoAuvYecKas  (PyHKUHMA,
MPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, TOYKH BKCTpEMyMa
¢yHKUMY, HAMOONbIlIEE U HAaUMEHbIIIEe 3HaYeHUsT (PYHKUMU Ha
MIPOMEKYTKE; MCIOJIb30BaTh MX JJIsl MCCIEAOBaHUS (PYHKIUHU,
3a/IaHHOM TpaduKoM

3.2

OnepupoBatb MOHSATHUSIMU: rpaduku MOKa3aTEJIbHOM,
JorapuMUUECKO U TPUTOHOMETPUYECKUX  (YHKIIUA;
M300pakaTh UX Ha KOOPAMHATHOW IUIOCKOCTH M HCIOJIb30BaTh
JUTSL pELIEHUs] YPaBHEHUI 1 HEPABEHCTB

3.3

N300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH IrpaduKu JTMHEHHBIX
YPaBHEHUW W MCIIOJB30BaTh HUX JUISI PELICHUS CUCTEMBI
JINHENHBIX YPABHCHUH

3.4

Ucnonws3zoBate rpaduku  GYyHKOMA O HWCCIIEOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH U3 IPYTUX yUSOHBIX JUCIUTUIMH

Hauana MaTeMaTHueCcKOro aHaian3a

4.1

OnepupoBatsb MTOHATHSIMU: HEIpEphIBHAS byHKUWMS,
MpoU3BOAHAS (PYHKIMHU; MCHOJIB30BaTh T'€OMETPUYECKUA U
(u3HUECKUil CMBICT IPOU3BOIHOM AJIA PELICHUS 3aa4

4.2

Haxonuth mpou3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIUN, BBIUUCISATH
IPOU3BO/IHBIE CYMMBbI, TPOU3BEJICHUS, YACTHOTO (PYHKITUH

4.3

Hcnonp30BaTh MPOW3BOIHYIO JJIS MCCIIENOBAaHUS (PYHKITUU Ha
MOHOTOHHOCTh U 3KCTPEMYMBI, TPUMEHSITh PE3YIbTATHI
MCCJICIOBAHMS K TTIOCTPOEHUIO TPaPUKOB

4.4

Hcnonp3oBarth IMPOU3BOAHYIO I HAXOXKIACHHUA HAWIYUYHICTO
peuicHuss B IMPHUKIIAIHBIX, B TOM YHCJIE COIIMaJIBHO-
OKOHOMHWYCCKHX, 3aJa9ax




OnepupoBarth MOHATUAMM: TEpBOOOpa3Hasi W  HMHTErpa;

4.5 . .
MOHUMATh T€OMETPUUECKUHN U (PU3HUECKUI CMBICI HHTErpaja
16 Haxonuth  mepBooOpa3Hble  3JIEMEHTApHBIX  (YHKIIHIA,
' BBIYUCIIATH UHTETpas 1o ¢popmyiie HeroToHa - JleiOHuIa
Pemwate mnpuknagHele 3ajadyd, B TOM YHCIE COLUAIBHO-
4.7 SKOHOMHMYECKOTO U (DU3UYECKOr0 XapakTepa, CpeACTBaMHU
MaTeMaTUYECKOro aHajau3a
3) Teopust BEpOSATHOCTEN U CTaTUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAYEHUW CIy4YallHOW BEJIIMYHHBI IO
' pacpeeNeHUIO WIH C TIOMOILBIO AUarpamMm
OnepupoBarh  NOHATUEM  MATEMAaTHYECKOIO  OYKHUJIAHMS,
59 NPUBOJUTH MPUMEPHI TOr0, KaK MPUMEHSIETCS MaTEMaTUYECKOE
' OKHMJIAaHUE CIIyYallHOW BEJIMYMHBI, HAXOJIUTh MAaTEMaTU4YECKOE
O’KHJIaHUE T10 TaHHOMY PacIpEeeIICHUIO
5.3 NMeThb npeacTaBieHUE 0 3aKOHE OONBIINX YUCEN
5.4 NmeTs npeacTaBieHre 0 HOPMaJIbHOM PacIpeneICHUN
6 I'eomeTpus
OnepupoBaTh MNOHATUSMU: IUIUHAPUYECKAsT TMOBEPXHOCTD,
6.1 oOpasylolue WIMHAPUYECKON  TMOBEPXHOCTH, LWIMHIP,
' KOHUYECKast MTOBEPXHOCTD, obpazyroriue KOHHUYECKOU
MOBEPXHOCTH, KOHYC, c(hepruuecKasi IOBEPXHOCTb
6.2 Pacno3naBath Tena BpalieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBICHATH CIIOCOOBI TMOTYUYEHHUS TEJ BPAIICHUS
6.4 KnaccudunmpoBate B3auMHOE pacrionoxkeHue cdepsl U
' IIJIOCKOCTH
OnepupoBaTh TMOHSATHUSIMU: IIAPOBOM CErMEHT, OCHOBAHHUE
6.5 CErMEHTa, BBICOTA CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHUE
IIAPOBOTO CJI0s, BEICOTA ILIAPOBOIO CJIOS, IIAPOBOM CEKTOP
6.6 Boruucisate 00beMBI U TIIOMIAAM TOBEPXHOCTEH TEJ BPAILCHUS,
' Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HopMyT
OnepupoBath NOHIATHSIMHU: MHOTOTPAHHUK, BIMCAHHBINA B chepy
6.7 U ONUCaHHBIM okoilo cdepwl, cdepa, BIOUCAHHAI B

MHOTOI'PaHHUK WJIX TCJIO BPAlICHUA




6.8

BBIYUCIATE COOTHOIICHUS MEXKTY TIIOMIAIIMU MIOBEPXHOCTEH U
o0beMaMu ITOAOOHBIX TE

6.9

N300paxats uzydaembie GUTYphl OT PYKH U C MPUMEHEHUEM
MPOCTHIX YEPTEIKHBIX UHCTPYMEHTOB

6.10

BbINONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTBHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEYEeHUs TeJl BPAILECHUS

6.11

N3Bnekars, WHTEPIIPETUPOBATH 151 peoOpa3oBHIBATH
MH(GOPMALIKIO O MPOCTPAHCTBEHHBIX TCOMETPHUUECKHUX (PUTypax,
IIPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX

6.12

HpI/IMGHﬂTB T'COMCTPHUUCCKHC (1)aKTI>I JJIA PCIICHUA
CTCPCOMCTPUICCKUX  3ajJad, IMPCAIoJIararommnx HECKOJIBKO
maroB pCeuiCcHusA, €CJIn YCIOBHUS IMPHUMCHCHUA 3a/laHbI B SIBHOM

dbopme

6.13

OHepI/IpOBaTB IMOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BrinoaaaTe IIGﬁCTBHH CIOKCHHUA  BCKTOPOB, BbIYUMTAHUA
BCKTOPOB U YMHOXCHH BCKTOPA HA 4YHCIIO, O6’bﬂCHSITI>, KaKHuMHU
CBOMCTBAaMH OHU O6J13I[aI-OT

6.15

[IpuMeHATh MpaBUO MapajuleNieUIeNa IMpU  CIOXKEHUU
BEKTOPOB

6.16

OnepupoBarb  MOHATHSMHU:  JE€KAPTOBbI  KOOPJAWHATHI B
MIPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOODAMHATBI BEKTOPA, YIOJ MEXAY BEKTOPAMH, CKAIIPHOE
MIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI

6.17

HaxoguTe cyMMy BEKTOPOB U MPOU3BEAECHNE BEKTOPA HA YHCIIO,
yroa  MeXAYy  BEKTOpAMM,  CKaJsIpHOE  IPOMU3BEICHHUE,
pacKIaibIBaTh BEKTOP IO ABYM HEKOJJIMHEAPHBIM BEKTOPaM

6.18

3ajgaBaTh IUJIOCKOCTh YpPaBHEHHWEM B JEKapTOBOW CHUCTEME
KOOpAWHAT

6.19

Pemate mpocreliime reOMeTpUYECKUE 33/1a4l HA NIPUMEHCHUE
BEKTOPHO-KOOPIMHATHOTO METO/1a

6.20

Pemiate 3aga4uu Ha JOKa3aTCIbCTBO MaTEMATHYCCKUX
OTHONIICHUU U HaXO0XXACHUEC TI'COMCTPHUYCCKHUX BCJIUMYHUH II0
o6pa3uaM HIIA aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC MCTO/bI IIPpH
PCHICHUH CTAHAAPTHBIX MAaTCMAaTHYCCKHUX 3a/1a4




[IpumeHnsaTs  mpocTeiillive  MporpaMMHbBIE  CpEACTBA U

6.21 AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPU  PEIICHUU
CTEPEOMETPUYECKUX 33124
[IpuBoauTH NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
6.22 OpUpoOA€ MW OKW3HHM, pACIO3HABaTh MPOSBIECHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMy4YeHHbIC 3HAHUS Ha MPAKTHUKE: aHAU3UPOBAThH
peaibHble CHUTyallud WM TNPUMEHSTh HW3YYEHHBIE TIOHSTHUS B
nporecce MOMCKa penieHus MaTeMaTHYeCKH
6.23 c(hOpMyITUPOBAHHONW MPOOJEMBI, MOICIUPOBATH pPEaJIbHbBIE
' CUTYyallMM Ha SI3bIKE T'€OMETPUHU, HUCCIENOBATH IMOCTPOCHHBIE
MOJIENIA C HCIOJb30BAHUEM TE€OMETPUYECKUX TOHATHH U
TEOopeM, amnmapara aiareOpbl, pelmarb NPaKTHUYECKUE 3a/1ayd,
CBSI3aHHBIE C HAXOXJICHUEM T'€OMETPUUECKUX BEIININH
[Tpoepsiembie aneMeHTHl coaepxkanus (11 kacc)
Kon [IpoBepsieMblii 371€MEHT COJIepKaHus
1 Yucna v BIYUCICHUS
1.1 |HatypanbHble u Leinble uncna. [[pusHaku 1en1MMocTy HEeIbIX YUCel
1.2 |Crenenb ¢ pauMOHaAJIBHBIM MOKa3aTeneM. CBOICTBa CTENEHU
1.3 |Jlorapudwm uncna. JlecssTuanbie U HATYpaIbHbIC JTOTapU(MBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 |I[IpeoOpa3zoBaHue BhIpaXXEHHH, COACPIKANTUX JTOTapU(MBbI
29 [IpeobOpazoBanue BBIPAKCHUU, cozeprKalux CTENICHU Cc
' paloHaIbHBIM MIOKa3aTeJIeM
2.3 |IIpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
2.4  |Tloka3aTenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 |Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl JNHMHENHBIX ypaBHEHMH. PelieHne NpUKIagHBIX 3a4ad ¢
' IIOMOILBIO CUCTEMBI JIMHENHBIX YPABHEHUN
2.7 |Cuctembl ¥ COBOKYITHOCTH pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.8 |[lpumenenue ypaBHEHUH, CHUCTEM W HEPABEHCTB K PEIICHHUIO




MaTEMaTUYECKUX 3a/ad U 3a7ad U3 pa3IMyHbIX 0o0JiacTeid HayKu U
pEaTbHON )KU3HU

3 OyHKIMHU U Tpapuku
Oyukuus. [lepuoanueckue (yHkuuu. [IpoMexyTku MOHOTOHHOCTH
3.1 |dysknun. Makcumymbl © MUHUMYMBI (yHKIMU. Haunbonbiiee u
HauMEHbIIIee 3HaYCHNE PYHKIIMU HA TIPOMEKYTKE
3.2 | Tpuronomerpuueckue QyHKINH, UX CBONCTBA U rpauKu
33 [lokazarenpHass u Jorapudmuueckas (QyHKIMHM, HX CBOHCTBA U
' rpaduKu
34 Hcnonp3oBanue rpadukoB (GYHKIUN 71 pEUICHHWs YpaBHEHUUA U
' JIMHEHHBIX CUCTEM
Hcnons3oBanue rpaukoB PyHKIUN 711 UCCIIEIOBAHUS IPOLIECCOB U
3.5 |3aBUCHMMOCTE, KOTOPHIE BOHUKAIOT MPHU PEIICHUH 33734 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATbHOMN KU3HU
4 Hauana MmaremaTnyeckoro ananusa
41 HenpepeiBable  (QyHKIUMU. MeToa HHTEpBAJIOB JI  PEILCHUS
' HEPABEHCTB
4.2 [IpousBognas QyHkiuu. ['eomMeTpuueckuii U (PU3NYECKHI CMBICH
' ITPOU3BOTHOU
43 [IpousBoaHble 3yeMEHTApHBIX GyHKUUA. DOpMybl HaxO0XKIEHUS
' MIPOU3BOAHONU CYMMBI, MPOU3BEICHUS U YACTHOTO (DYHKUUN
[IpumeHnenne NPOM3BOJHOM K  HWCCIENOBaHUIO (DYHKIMN Ha
4.4 |MOHOTOHHOCTb U OKCTpeMyMbl. HaxoxneHue HaumOOJBIIETO W
HaWMEHBILIET0 3HAaUeHUs] (PYHKLIUU Ha OTPE3Ke
IIpuMeHeHre MPOU3BOJHON /I HAXO0KJICHUS HAWIYYIIETO PEIIEHUs
45 |B MPUKIATHBIX 3a/ayax, JUIsl OIpeAeNieHus CKOPOCTH IpoIliecca,
3aJlaHHOTO (hOpMYITOH WK rpaduKoM
4.6 |IlepBooOpa3nas. Tabmuia nepBooOpa3HbIX
47 WNurerpan, ero reomeTpuyeckuii U puanyeckuii cMbIci. Beraucienne
' uHTerpana no gopmyne Hetotona - JleiiOHuia
3) Teopust BEpOSATHOCTEN U CTaTUCTUKA
51 YucIlIoBbIE XapaKTEPUCTHKU CIyYalHbIX BEJIWYMH: MATEMAaTHYECKOE

OXXUJAHHWE, OUCIEPCUS W CTAaHJAPTHOE OTKJIOHEHHeE. I[Ipumepsl




NPUMEHEHUSI MaTEMaTUYECKOT0 OKUAAHMs, B TOM YHCJIE B 3a7a4ax U3
[OBCETHEBHOM JKM3HU. Maremartnyeckoe OXXUJaHUE OWHApHON
CllydailHOM  BenMuuHBL. ~MaTemMaTuyeckoe OXHUAaHUE  CYyMMBbI
CIIy4ailHbIX BeNWYMH. MareMmaTHuecKoe OXHIAHHE W JUCIEPCHs
re€OMETPUYECKOTO M OMHOMHAIILHOTO pacipeeIeHUN

5.2

3aKkoH OOJIBIIMX YHMCENT U €ro pojb B HayKe, NMPUPOJAC M OOIICCTBE.
Bri0opouHbIii METOT MCCIEIOBAHUM

5.3

[Ipumepsl  HeNpepbIBHBIX  Ciy4yailHbIX BenuduH. [lonsTtue o
IUIOTHOCTH pacrpejefieHus. 3ajlayd, MPUBOASIIME K HOPMAIbHOMY
pacnpenenenuto. [loHsTHe 0 HOpMaIBLHOM pacIpeielieHun

I'eomeTrpus

6.1

[unuaapuyeckass MOBEPXHOCTh, OOpa3yIOIIME WJIUHIPUYECKOU
MOBEPXHOCTH, OCh UMWJIMHAPUYECKOW MOBepxHOCTU. [{ununap:
OCHOBaHMSI M OOKOBasi MOBEPXHOCTb, 00pa3yroliasi U OCh, IJIOMIAIb
OOKOBOM U MOJIHOW TOBEPXHOCTH

6.2

Konuueckass moBepxHOCTh, 00pa3yroniie KOHUYECKOW IMOBEPXHOCTH,
OCb M BepIIMHAa KOHMYECKON mnoBepxHocTU. KoHyc: ocHOBaHue u
BEpIllMHA, oOpa3ymolias M OCh, IUIONAJAb OOKOBOM U TIOJHOM
MMOBEPXHOCTU. YCEUYEHHBId KOHYC: O0Opa3yliomme U  BbICOTA,
OCHOBaHUS M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IUAMETp, IUIONIAJlb MOBEPXHOCTHU
cdepsl. B3aumHoe pacrnionoxxenue chepbl U TNIOCKOCTH, KacaTeabHas
IIJIOCKOCTH K cdepe, TIoiaab chepsl

6.4

N3obpakeHne Ten BpalieHUs: Ha IUIOCKOCTH. Pa3BepTka muMHApa U
KOHYycCa

6.5

KoMmOnHanuu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBINA 0KOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK, WA
TEJIO BpaICHUS

6.6

[Tonstue 06 o6beme. OCHOBHBIE CBOMCTBA 00HeMOB Teil. Teopema 00
o0beMe MPSIMOYTOJBHOTO TMapajlieNienuIe;a U CISACTBUS U3 HEe.
O6beM numHIpa, kKonyca. O0beM 1mapa u miomaab chepsbl

6.7

[Tono6nbie Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKTY TUIOMIASIMHU
MOBEPXHOCTEHN, 00beMaMu MTOA0OHBIX TEJ

6.8

Ceuenuss 1muauHApa (MapawieibHO W NEPHEHIUKYISIPHO OCH),
ceuyeHHUs KOoHyca (IapasuieibHOE OCHOBAHUIO U IMPOXOJAIIEE Yepe3
BEpILIMHY), CEUeHUs 1Iapa




Bekrop Ha muiockoctd U B mpocTpaHcTBe. CIIOKEHUE U BBIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHCIIO. PasiokeHue BEKTOpa I
6.9 |TpemM HekoMmIUlaHapHBIM BekTopaMm. llpaBwio mnapamienenunena.
Pemienne 3amad, CBA3AaHHBIX C NPUMEHEHUEM NPaBUJl JEHUCTBUU C
BEKTOpaMH

[IpsiMmoyrosibHasi cucTeMa KOOpJAWHAT B MpocTpaHcTBe. KoopamHaTsl
BekTopa. [lpocreiimume 3amaun B KOOpAWHATaX. YTOI MEXIY
6.10 |BexkTopamu. CkansipHOE MpOU3BECHNE BEKTOPOB. BhIunciienue yrion
MEXKy NPSIMBIMU U IUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBINA METOJ
MIPU PEIICHUU TEOMETPUUECKUX 3a/1a4

Koaundukarop npoBepsieMbIX TpeOOBAHMH K pPe3yJibTAaTAM O0CBOECHMS

OOII COO u 3J1eMeHTOB COAePKAHMS 110 MaTeMATHKe sl mpoBeaenuss EI™DJ
[Ipu npoBenenun EI'D mo maremarnke 6a30BOoro ypoBHs U3 Kojaudukaropa
BBIOMPAIOTCS TTO3UIIMK, COOTBETCTBYIOIIME (heepalibHON paboueit mporpamme 1o
MaTeMatrke (0a30BbIN YPOBEHB)
[IpoBepsiembie Ha EI'D mo maremaTtuke TpeOoBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMBbl
cpeaHero oo011ero 0opa3oBaHuUs

Kon [IpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM
IIPOBEPSAEMOT | OCBOCHHMSI OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBI CPETHETO
0 TpeboBaHUs o01iero o0pa3oBaHus

1 Brnanenne MeromamMu m0Ka3aTeNbCTB, JITOPUTMAMH PEIICHUS

3amay; ymeHue GOpMyIHpOBaTh M ONEPUPOBATH MOHSTHUSIMHU:
ompejnereHne, akCcuoMa, Teopema, CIEJCTBUE, CBOWCTBO,
NpU3HAK, JOKA3aTeNbCTBO, PAaBHOCUIIBHBIE (POPMYIUPOBKH;
OPUMEHSATh HX; YMeHHe (OpMyJIUpoBaTh OOpaTHOE U
POTHUBOIIOJIOKHOE YTBEPXKJEHUE, MPUBOJAUTH TMPUMEPHI U
KOHTPIPUMEPHI,  HCIOJB30BaTh  METOJ] MaTeMaTUYECKOMH
UHAYKIUU; TPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS MPHU
pEeIICHUM 3a/ad, OIICHUBATh JIOTHYECKYI0 TIPAaBUIBHOCTH
pacCyXJIeHU; YMEHHE ONEPUPOBATh MOHSATHUSIMH: MHOXKECTBO,
MMOJAMHOXKECTBO,  OIEpalid  HaJ MHOXKECTBAaMH; YMEHHUE
UCIIOJIB30BaTh  TCOPETUKO-MHOXKECTBCHHBIM  ammapaTr — JiIs
OMKCAaHUS PEATbHBIX IMPOIECCOB M SIBJICHUA W TIPH PEHICHUU
3a/1a4, B TOM YHCJIE U3 JIPYTUX YYCOHBIX MPEIMETOB; YMEHHUE
OTIepUpPOBATh MOHATUSIMU: Tpad, CBI3HBIN Tpad, 1epeBo, UK,
rpad Ha TJIOCKOCTH; YMEHHE 3a/laBaTh M OMHUCHIBaTH Tpadbl
Pa3IMYHBIMK CIIOCO0AMHM; MCTOIB30BaTh rpadbl MPU PEIICHUN
3ama4y




YMeHue ornepupoBaTh NOHATUSMU: HATYpaJIbHOE YUCIO, 1IEJI0€
YHUCJIO, CTEMEHb C IENbIM MOKa3aTejleM, KOpeHb HaTypallbHON
CTENIEHU, CTENEHb C PAIMOHAJILHBIM MOKa3aTeJeM, CTENEHb C
JEHCTBUTENLHBIM TIOKa3aTeneM, JorapudM 4UHClIa, CHHYC,
KOCUHYC W TaHIM€HC NPOU3BOJBHOIO YHCJA, OCTaTOK IO
MOAYJIO, pPAalMOHAIIBHOE YHCIIO, HUPPAlUOHAIBHOE YHUCIIO,
MHOKECTBa HaTypaJbHBIX, LETIBIX, palMOHANIbHBIX,
NEUCTBUTEIBHBIX YHCEN; YMEHUE WCMOJb30BaTh NPU3HAKU
JNETUMOCTH, HAUMEHBIIUM OOIMM JeauTeNh U HaWMEHbIIee
oOlee KpaTHoe, anropuT™M EBKiInMga npu penieHud 3ajad;
3HAKOMCTBO C Pa3IUYHBIMH TO3UIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHE BBIMOJIHATh BBIYUCICHUE 3HAYEHUN U
npeoOpa3oBaHusl BBIPAXKEHUM CO CTEMEHSMH M jorapupmMamu,
npeoOpa3oBaHus JIPOOHO-PAIMOHATIBHBIX BBIPAKECHUMN; yMEHUE
ONEPUPOBAThH MOHATUSIMU: MOCJIEI0BATEIBHOCTD,
apudMeTnyecKkas MPOrpeccus, reoMeTpuuecKkass Mporpeccus,
OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAs TPOTPECCUsI; YMEHUE
3a/laBaTh MOCIJIEOBATEIbHOCTH, B TOM YHCIE C MOMOUIBIO
PEKYppPEHTHBIX (OpMyIN; yMEHHE OINEpPUPOBATH MOHSATHUIMMU:
KOMIUIEKCHOE YHCJIO, COMPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJYyJIb U apryMeHT KOMIUIEKCHOTO uyucia, ¢opma 3amucu
KOMIUIEKCHBIX yucel (reoMeTprudecKasi, TPUTOHOMETpUUYecKas 1
anreOpanyeckasi); yMeTh IMPOU3BOJUTH  apudmeTudeckue
JNEUCTBUSL C KOMIUIEKCHBIMM YHCIIAMH; TPUBOIUTH IMPUMEPHI
UCIIOIb30BaHUs KOMILIEKCHBIX YHCENl; ONEPUPOBATH
HNOHATUSAMU: MaTpuia 2 X 2 u 3 x 3, onpeaenuTenb MaTPULbI,
F€OMETPUYECKHUI CMBICI OMPEAECTUTENS

YMenue OIIEpUPOBATH IIOHATUSAMMU: paLvoOHaIbHBIE,
UppalOHAJIbHEIE, [I0Ka3aTeJbHbIE, CTEIICHHEIE,
jgorapuMuuecKre, TPUTOHOMETPUYECKHE  YpaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI, YMEHHUE OIEPUPOBATH IOHATUIMU:
TOXKJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHE, YypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa  YpaBHEHUH U HEPABEHCTB,
PAaBHOCWJIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM; yYMECHUE
peliaTb ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOLIBIO
pa3IUYHBbIX IIPUEMOB; peEIlIaTh YpPaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C IIapaMETPOM; NPUMEHITh YPaBHECHUS, HEPABEHCTBA,
UX CUCTEMBI Il PELICHUs MaTeMaTUYeCKUX 3a1ad U 3a1ad u3
pPa3IMYHBIX 00JaCTeN HAYKU U peaibHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh
GyHKUMM,  NEpUOAMYHOCTh  (PYHKIUH,  OrPAHUYEHHOCTb
(YyHKUMM, MOHOTOHHOCTh (YHKIUHU, 3KCTpEeMyM (YHKIIHH,
HauOoJblIEE W  HaWUMEHblIee 3HaueHus (QyHKIUM  Ha




OPOMEXYTKE, HENpepblBHAs (PYHKLIMs, aCUMITOTHI TIpaduka
(¢yHKIMM, TepBas M BTOpas MPOU3BOAHAsA  (PyHKLHH,
r€OMETPUUECKUH U (U3NYECKUH  CMBICI  MPOU3BOJIHOM,
nepBooOpa3Has, ONpPENESICHHbI WHTErpajg; yMEHUE HaXOIUTh
acUMNOTOTHl  rpaduka  (QyHKUUMH;  yMEHHE  BBIYUCIATH
MIPOU3BOJHBIE CYMMBI, IPOU3BENCHHS], YACTHOTO U KOMIIO3ULUU
(GYHKIMI, HAXOAWTh ypaBHEHHWE KacaTelbHOM K Tpaduky
(GYHKIIMHM;, YMEHUE HAaXOJIUTh MPOU3BOAHBIC SIIEMEHTAPHBIX
(GYHKIMI;  yMEHHME  HCIOJb30BaTh  MPOU3BOAHYIO IS
uccienoBaHusl  (pyHKUMH,  HAXOIUTh  HAWOOJIBIIME U
HauMEHbIIME  3HAaueHus  (QyHKUUH; CTPOUTh  TIpaduku
MHOTOUYIEHOB C HMCHOJIb30BAaHUEM almnapara MaTeMaTU4eCKOro
aHaJi3a; MPUMEHATh MNPOU3BOJHYIO I HAXOXIACHHUSA
HaWIY4lIEeTO PEIICHNs B IPUKIAJHBIX, B TOM YHCIIE COLMAIBHO-
HSKOHOMUYECKUX U (PU3MUECKUX 33a/1a4axX; HaXOAUTh IUIOIAAN U
00BbeMBI (DUTYp C MOMOILBIO WHTErpaia; MNPUBOAUTH MPUMEPHI
MaTeMaTU4eCcKOro MOJEIIUPOBAHUS C IIOMOLIBIO
¢ depeHnrnanbHbIX ypaBHEHUN

VYMeHnue onepupoBath NOHATHAMU: Tpaduk GyHKIUHU, oOpaTHas
byHKIMA, KOMIO3ULIMS ~ (PYHKIUH, JuHEWHas  (QyHKIUS,
KBaJlpaTUyHasi (YHKIMS, palloHaibHas (PyHKLHs, CTEIEHHas
(yHKUMA,  TpUTOHOMETpHYECKHEe  (YHKUMH,  OOpaTHbIE
TPUTOHOMETPUUECKUE byHKUIMH, MOoKa3aTesbHasl U
norapupmMuueckass (QyHKIUH; YMEHUE CTPOUTH TIpaduku
M3YYEHHBIX (PYHKIUH, BBIIOJHATH MpeoOpa3oBaHus TpadHukoB
(yHKUMNA, UCTIONIB30BATh TpaUKU JIJIsl U3yYEHHUs MPOLECCOB U
3aBUCUMOCTEH, MpU pEIIEHUWU 3aJad M3 JPYyTrux Y4eOHBIX
IPEeIMETOB U 3a]1a4 U3 peanbHOM KU3HH; BbIpaKkaTh (hopMyliaMu
3aBUCUMOCTH MEXIYy BEIMYMHAMM; HCIIOJIB30BaTh CBOWCTBA U
rpa@ukd (QyHKIUNA [Js pelieHus ypaBHEHUW, HEPAaBEHCTB U
3aJa4y C [apamMeTpaMu; Hu300paxaTh Ha KOOPAWHATHOU
IJIOCKOCTH MHOKECTBA PEIIECHUN YPaBHEHUM, HEPABEHCTB U UX
CUCTEM

YMeHue pemniath TeKCTOBBIC 3a1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOIIEHTHI, TOJIU U YaCTH, Ha JIBIKEHUE, pabOTy, CTOUMOCTh
TOBApOB W YCIYT, HAJOTH, 3a7a4d W3 O0JacTH YIpaBICHUS
JTUYHBIMUA U CEMEHHBIMHU (PHAHCAMM); COCTABIISATH BBIPAKCHUS,
YPaBHEHHS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHUIO 33Ja4H,
HCCIIEN0BATh MOJYYEHHOE  PEUICHUE 151 OLICHUBATH
npaBAONOAOOHOCTh  PE3yJibTaTOB; YMEHHE MOJAEIHUPOBATh
pealibHbIE CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTaBIISATh
BBIPQKCHUS, YPABHCHMS, HEPABEHCTBA W MX CHUCTEMBI IO
YCIOBHUIO 33Ja4d, MCCIENOBAaTh IIOCTPOEHHBIE MOJEIN C




UCIIOJIb30BAaHUEM  afmaparta aireOpbl, HHTEPHPETUPOBATH
MOJIyYCHHBINA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpPENHEE apUPMETHUECKOE,
MeaMaHa, HauOoJiplliee M HauUMEHbIIEE 3HAYCHUs, pa3Max,
JUCIIEpCUs, CTAaHAAPTHOE OTKIOHEHUE YHCIOBOrO Habopa;
YMEHHE  WU3BJIEKaTh,  HWHTEPIPETHPOBaTh  HMH(OpMaIHMIO,
OpPEICTaBICHHYI0 B TaOiauIax, Ha Juarpammax, rpadukax,
OTPaXXAIOIIYK0 CBOMCTBA pEaJbHBIX IPOLECCOB M SIBJICHUMN;
MPECTaBIATh HHPOPMAIMIO C TTOMOIIBIO TAaOIUI] U AUArPaMM;
UCCIEIOBAaTh CTATHCTHUYECKHE JIaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpadUIeCKIX METOAOB U AJIEKTPOHHBIX CPEJICTB;
rpaduyecKkd  UCCIENOBaTh COBMECTHBIE HAOMIOACHUA C
ITIOMOUIBIO THArPaMM PAaCCEUBAHUS U JINHEMHON PETPECCUA

YMeHue ornepupoBaTh IMOHATHUSMH: CIYyYallHBIA ONBIT W
ClIy4yalHOE€ COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITHS,
YMEHHE  BBIUHCIATH  BEPOATHOCT €  HMCIIOJb30BAHUEM
rpadUuecKuX METOJOB; MPUMEHSITh (OPMYJBI CIOXKEHUS U
YMHOXKEHHSI BEPOSATHOCTEH, (POpMyJy IOJHOW BEPOSTHOCTH,
dbopmyny bepHynnu, komOuHaTOpHBIE (QaKThl U (HOPMYIIBL;
OLICHUBATh  BEPOSITHOCTA  pPEAIbHBIX  COOBITUN;  yMEHUE
OIIEPUPOBATH MIOHSTUAMMU: Cly4yaiHas BEJINYMHA,
pacrpesiesieHue BEPOSATHOCTEN, MAaTeMAaTU4eCKOe OXUIaHUe,
JIUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHME CIyYalHOW BEIIMYMHBI,
GyHKIIMM ~ pacmpeneNieHus ¢ IUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEIbHOIO W HOPMAJIBHOIO pPAaCHpEACIICHUN; YMEHHE
UCIIOJIb30BaTh CBOWCTBA H3YYEHHBIX PACHPEACICHUM I
penieHus 3aiay; 3HAaKOMCTBO C TMOHSATHUAMM: 3aKOH OOJBIIMX
Yyucel, METOAbl  BBIOOPOYHBIX  HCCIEJOBAaHUMN;  yMEHHUE
MPUBOJIUTH MPUMEPHI MPOSBJICHUS 3aKOHA OOJBIIUX YHUCET B
MPUPOJIHBIX U OOIECTBEHHBIX SIBJICHUSIX; YMEHHUE ONEPUPOBATh
MOHATHUSIMU: COYETAHUE, IEPECTAHOBKA, YHCIO COYETAHUM,
YHUCJIO MEepPecTaHOBOK; OmHOM HbIOTOHA; yMeHHE TPUMEHSTh
KOMOMHATOpHbIE (DAKTBI M PACCYKACHHS JJI1 pEUIeHUs 3a/ad;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; COCTaBIATh
BEPOATHOCTHYIO MOJI€JIb W HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yabTar

YMeHHue onepupoBaTh NOHATUSAMM: TOYKA, MpPsiMast, TIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIja, IJIOCKUH yrod,
IBYI'PAHHBIM YIrOJI, TPEXI'PAHHBIM YIoOJ, CKPEIIMBAOIIAECS
IIpsIMbIE, NAPAJUIEIIBHOCTh U IEPIEHINKYJIAPHOCTh IPSAMBIX U
IJIOCKOCTEH, YIrOoJl MEXAY INPAMBIMH, YrOJI MEXAYy HPsIMOM U
IJIOCKOCTBIO, YOI MEXAY IUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH




0 IUIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMU, PaCCTOSHUE
MEXIYy IUIOCKOCTAMH; YMEHHE MWCIOJIb30BaTh IIPU PELICHUU
3aja4 U3y4yeHHbIE (PAKTBl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHHMBATh pa3Mephl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJACIM C [OMOIIBI0 T€OMETPUYECKUX
IIOHATUM Y BEJIWYUH, PEIIATh CBSI3aHHBIE C HUMU NPAKTUYECKUE
3a1a4u
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YMeHue onepupoBaTh MOHITHSIMH: IUIOMAAb (DUTYPBI, 00BEM
(GUTyphl, MHOTOTpaHHUK, MPABUIHHBIA MHOTOIPAHHUK, CCUCHUE
MHOTOTpaHHHKa, KyO, Mapajuie/eNnuIe], npu3Ma, IUpaMuia,
durypa M TOBEPXHOCTH BpAlICHHS, IWIMHIP, KOHYC, IIap,
chepa, wiomanas chepsl, MIOMAAb MOBEPXHOCTH MHUPAMHUIBI,
NpHU3MBbI, KOHYyCa, IWIMHIpPaA, 00beM KyOa, MPAMOYTOJLHOTO
napajuleJienuIea a, MUpaMuabl, MPU3MBbI, IMIMHIPA, KOHYca,
mrapa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHyCa WM IWIHHIPA,
napasuieJIbHbIe OCH MM OCHOBAHHIO, CEUCHHUE I1apa, IIOCKOCTb,
Kacaromascss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH
CCUYCHHWE MHOTOTPaHHHWKA, HW300pakaTb MHOTOTPAHHUKH,
(GUTYpHI U TIOBEPXHOCTH BPAIICHHUS, UX CEUYCHHUS, B TOM YHCIIE C
TIOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSITH CBOMCTBA
reOMeTpHUYECKUX (HUTyp, CaMOCTOATEIHHO (OPMYIUPOBATH
ONpe/CIICHUs] HW3Y4aeMbIX (UTYpP, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX M  NpH3HAKaX  TICOMETPUYCCKHX  (UTyp,
00OCHOBBIBATh HJIM OINPOBEPraTh WX, YyMEHHE IPOBOJHTH
KJIaCCU(UKALINIO (PUTYP MO Pa3IMUHbIM MPU3HAKAM, BBIOIHSITh
HE00XO0IUMBIE JOTOJHUTEIBHBIC ITOCTPOCHUS
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YMeHre onepupoBaTh MOHATUSIMH: ABHKCHUE B MPOCTPAHCTBE,
MapajuieIbHBIA  MEPEHOC, CHUMMETpPUS Ha IUIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, NMpeodpa3zoBaHue MoAo0uUsl, TOJ00HbIE
burypsl; yMeHue pacro3HaBaTh paBHbIC U MOJI0OHBIE (GUTYPHI, B
TOM YHCIIe B TIPUPOE, UCKYCCTBE, apXUTEKTYPE; UCIIOIh30BATh
TCOMETPUYCCKUE OTHOIICHUS TPHU PEIICHUU 3a]ad; HaXOJIUTh
r€OMETPUYECKUE BEJIMYMHBI (JJIMHA, YTOJI, IUIONIab, 00BEM)
Opu penieHu 3a7ad W3 JIPYruX Y4eOHBIX TMPEIMETOB W U3
peanbHOM JKM3HU; YMEHHE BBIYUCIATH T'€OMETPUUYECKUE
BEIMYUHBI  (IJTMHA, YyroJ, IUIOMIaAb, OOBEM, ILJIOMIATh
MMOBEPXHOCTH), UCTOIB3Ysl M3yYeHHBbIE (GOPMYJBl U METOMBI, B
TOM YHCJIE: TUIOMAAh TIOBEPXHOCTH THPAMHJBI, TMPU3MBI,
KOHyCa, UWIWHApa, Iutomaab cdepbl; o0beM  KyOa,
IPSIMOYTOJILHOTO  IMapajulelienuIea, MUPaMUAbl, TPU3MBI,
MWINHApPA, KOHYCa, IMapa; YMEHHE HaxOJWTh OTHOIICHUE
00bEeMOB MOI00HBIX GUTYP
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YMeHue onepupoBaTh MOHATHUSMHU: TPSIMOYTOJbHAS CHUCTEMaA
KOOPAWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOpPOB, TMPOW3BEJCHHE BEKTOpa HA  YHCIIO,
pa3joXeHUEe BEKTOpa MO 0a3ucy, CKaIsIpHOE NPOU3BEICHUE,
BEKTOPHOE IPOM3BEACHHE, YroJl MEXIy BEKTOPAMH, YMCHHE
UCIIOJIb30BaTh BEKTOPHBIH W KOOPJAMHATHBIA METOM  JUIS
pEIICHUsT TEOMETPUYCCKUX 3aJad M 3aJad JPYruX ydeOHBIX
IIPEIMETOB
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YMenue BbIOMpATh MOAXOMAIIUN METOM AJSl pelIeHHs 3aJaul;
ITIOHMMAHUE 3HAYMMOCTH MAaTEMATUKHA B U3YYEHUH IPUPOIHBIX
1 O0ILIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HABAThH
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKH B MCKYCCTBE, YMEHHE
IIPUBOJUTH MPUMEPBI MATEMATHYECKUX OTKPBITHM POCCUKCKON
Y MUPOBOM MAaTEMaTUYECKOU HAYKH

[IepeueHb >EMEHTOB cOJIepkKaHus, MpoBepsieMbix Ha EI'D
0 MaTeMaTHKe

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1 Yucna 1 BEIYUCTICHUSA

1.1 |HatypanbHbie u 1enblie uncina. [IpusHaku qe1MMOoCTH HETbIX YUCel

1.2 |PanuonanpHbie uuciaa. OOBIKHOBEHHBICE W JCCATUYHBIC JPOOH,
MIPOLIEHTHI, 0ECKOHEUHBIE MIEPUOANIECKUE TPOOH

1.3 |ApudmMeTndecknii KOpeHb HaTypanbHOW creneHu. JleiicTBus ¢
apu(pMETHICCKUMH KOPHSIMH HATyPAJIbHON CTEIICHU

14 |Crenenp ¢ menbiM TokazareneM. CTemeHb ¢ parMoHAIBHBIM
nokazareneM. CBOMCTBA CTENEHU

1.5 |CuHyc, KOCHMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC,
aApPKKOCHHYC, apKTAaHT€HC YMCJIOBOTO apryMEHTa

1.6 |Jlorapudwm uncna. JlecssTuaHbIe U HATypaIbHBIC JTOTapU(MBI

1.7 |HeiictBuTenbHble  yuciaa.  ApudMeTHYECKHE  omepalud ¢
JEHCTBUTEIHLHBIMH yucaamMu. [IpuOnrkeHHbIC BBRIYMCICHUS, TIPaBUIIa
OKPYTJICHHS, PUKHJIKA U OLICHKA pe3yJIbTaTa BEIYMCIICHUN

1.8 |IIpeoOpa3oBanre BEIpAKCHHIA

1.9

KowmriekcHbie uncia




VYpaBHEHUS U HEPABEHCTBA

2.1 |llensie u APoOHO-pAllMOHATIEHBIC YPABHEHUS

2.2 |VppaunoHanbHbIE YpaBHEHUS

2.3 | Tpuronomerpudeckue ypaBHCHUS

2.4  |Tloka3zaTenbHble U JOrapu(pMUUYECKUE YPaBHEHUS

2.5 |Lensie u qpoOHO-paIlMOHATHHBIC HEPABEHCTBA

2.6 |HMppannoHanbHbie HEpABEHCTBA

2.7 |Iloxa3zaTenbHbIC U JOTapUPMUIECKHE HEPABESHCTBA

2.8 | Tpuronomerpuueckrne HepaBEHCTBA

2.9 | CucTtembl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB

2.10 |YpaBHeHUS, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpamMu

2.11 |Marpuia cucTeMbl JMHEWHBIX ypaBHeHUH. OnpeaennuTeNb MaTPHUIIbI

3 OyHKIMHU U Tpauku

3.1 |Dynkuwusa, cnocoOsl 3amanus ¢GyHkiuu. ['paduk dyakinuu. Bzanmuo
oOpartnble pyHKIUHU. YeTHble U HedeTHbIE QyHKIMH. [lepuonnueckue
byHKIIIN

3.2 |Ob6nacTth ompenencHUs] ¥ MHOXECTBO 3HaueHWH GyHKIuu. Hymu
GyHKUIUU. [IpomexyTku 3HAKOIIOCTOSIHCTBA. [IpomexyTkn
MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MHUHHUMYMBI (DYHKIIHH.
Haubonbiiee n HanMeHbIee 3Ha4eHne (QYHKIMN Ha IPOMEKYTKE

3.3 |Crenennas ¢GyHKIUS ¢ HaTypajdbHBIM M IIENBIM TOKa3aTeneM. Ee
cBoiicTBa U rpaduk. CBoMcTBA U rpauK KOPHS N-OM CTENEHU

3.4 | Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu

3.5 |l[lokazarenpHass u sorapudmuyeckas GyHKIUU, HX CBOMCTBA H
rpaduKu

3.6 |Toukum pa3psiBa. AcumnrTorel rpadukoB (yskiuil. CBolicTBa
(YHKIIMI, HEMPEPHIBHBIX HAa OTPE3KE

3.7 |IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aIaHMS MOCIIEN0BATEIILHOCTEH

3.8 |Apudmernueckas W reomeTpuueckas mporpeccun. Dopmyia

CJIOXKHBIX ITPOLCHTOB




Haugana MmaTeMaTnueCcKoro aHaiausa

4.1 |IIpousBogHas ¢pyHkimu. [Ipon3BOgHBIC FIEMEHTAPHBIX PYHKIIUIA
4.2 |IlpumeHeHue TPOU3ZBOJHOM K HUCCIENOBaHHIO (yHKUMHA Ha
MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxaeHne HaumOONbIIEr0 W
HAUMEHBIIETO 3HaUYCHUS (YHKIIUH Ha OTPE3Ke
4.3 |IlepBooOpa3zHas. MaTerpan
5 MHoXecTBa U JIOTUKA
5.1 |MHoxecTBO, omepaiuu HaJ MHOXecTBamu. J(umarpammbl Diinepa -
Benna
5.2 |Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 |OmnucarenpHast CTATUCTHKA
6.2 |BeposTHOCTD
6.3 |KomOunaropuka
7 I'eomeTpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 |IIpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 |MHOrorpaHHUKA
7.4 | Tena u MOBEPXHOCTH BpAIICHUS
7.5 |KoopauHatbl U BEKTOPHI
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