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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBCHHO-HAYYHON HAIIPABJICHHOCTH W IPEIMETOB T'YMaHUTAPHOIO LIMKIIA.
[TockonmpKky  JIOTHYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUH
00y4alOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KICHHUU IIPU PELICHUH I'€OMETPUYECKUX
3aJa4, YMEHHME BBIIABUIATb U ONpOBEprarb THUIIOTE3bl HENOCPEICTBEHHO
UCIIONB3YIOTCA IIPU PEIICHUU 3aJa4 €CTECTBEHHO-HAay4YHOI'O IUKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHuUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydarommxcs mpu
U3y4YCHUU TEeOMETpUM uepe3 oOecrnedeHHe BO3MOXKHOCTH MPUOOPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NpeACTaBIEHN O T€OMETPUH KaK 4YaCTH MHUPOBOW KyJIbTYPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHUE TMPENCTaBICHUSI O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIC SABICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE ITOHATUMHOTO aIapara 1o pasiaeiny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  yMEHHUS  BJaJAE€Th  OCHOBHBIMM  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaJbHOM
MHpPE MHOTOTPAaHHHWKM W Te€Jla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TEeOpuil, GOpMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
peleHns, YMEHUsI UX IPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a71a4 C IPAKTUYECKUM COJEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IpHU



000CHOBaHMY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JETyKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanrue (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSl paclo3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUU MOJTYYCHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEP’KATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHoil paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSMHU U HaBBIKAMU MOCIEI0BATEIBHO U MOCTYIMATENIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexo K M3yYEHUIO TEOMETPUHN Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycinoBus i auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAOJDKEHUIO HW3YUYCHHS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiel mnpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebGHOro Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
napajuielbHble W CKpellMBarounyecs mnpsMble. [Ipu3Haky CKpenMBarOIIUXCs
npsMbIX. [lapamensHOCTh NPSIMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: NapaJlIe/IbHbIE
IPSMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD PAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MpoeKTHpoBaHus. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IPOCTPaHCTBE. llapayenbHOCTh MIIOCKOCTEN: NapajljiebHbIC
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOEHUE CCUCHU.

[lepneHANKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYISPHBIEC IIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUICIBHBIE W TEPIECHAMKYJISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOCKTUPOBAHMUE.
[lepneHAMKyYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  MpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  IEPHNEHIUKYJSPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX NMepHeHIuKyIspax.

VYriabel B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, IMHEWHBIN yTOJl ABYTPAHHOTO yriia. TpEXTpaHHBIl U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroapHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJHAs OBEPXHOCTh MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIM  TMAPAUICJIENNANET W  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamumpa: nN-yrompHas mnHupamuja,



nmpaBuiIbHAs W yceu€HHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHei
MPaBUIBHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: MNpPaBWIbHAA NPU3Ma U
MpaBWIbHAs MHpPaMHIA, TMPAaBUIbHASA TPEYroJibHAs NHpaMUlla U NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCADIP.

Brruncienre dJ1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IuUAroHaid, YIJIBL
[Tnomans OOKOBOW IMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBLHOM MHUPaMUJIBL,
T€opeMa O IUIOMIAAN YCEYEHHOW MUPAMU/IBI.

CummeTpussi B TPOCTPAHCTBE. JIEMEHTHl CHMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
Napajuiejenunea, CUMMETPUS IIPABWIBHBIX IIPU3M, CHMMETPHUS IPABUIIBHOU
MTAPAMU/IBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOpP B MPOCTPAHCTBE, HYJIECBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE M  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMHU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
ypnciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHUSI BEKTOpPA HA YMUCIIO.
[ToHsTHE KOMIUTAaHApHBIE BEKTOpBI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3IOKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHApHbIM  BekTopaMm. lIpsiMmoyrosibHass  cucrema  KOOpJAHMHAT B
npoctpancTBe. Koopannatel BekTtopa. CBA3b MEXIY KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMHM TOYEK. YTOJI MeXIy Bekropamu. CKalasipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[IoHsATHA: ULUIMHOPUYECKAsT MOBEPXHOCTb, KOHHUYECKAsT MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpaIlieHusi Ha TIockocTh. Pa3Béprka mumuHapa U kKoHyca. Cummerpus chepbl U
mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u



HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMUIbl U KoHyca. OOBEM Iapa U MIapoOBOTO
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdeppl U 1mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAaHHUK WJIH TEJIO
BpAILCHUS.

[Inomans MOBEPXHOCTH LUIMHAPA, KOHYyCa, IUIOaab chepsl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. PemieHune 3amay Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIOTPAHHUKOB U TEJI BPAILLICHUs: CEUCHUS LUIIMHIPA
(mapaymienbHO MW TEPHEHAMKYJSIPHO OCH), CEYCHHs KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUsA. [IpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TpPH PEIICHUH T'€OMETPUUYECKHUX
3azaad4.

JIBUKEHUS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXKEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJIbHAsT CUMMETPHUS, 3€pKaJIbHAs CHUMMETPUS, NOBOPOT BOKPYTI IIPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro v 0e30MacHoOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHueE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP



Oynymel mnpodeccnrt W Ppeaqnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0O Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTeMaTHYECKOM HapaBJIEHHOCTH;

7) 3xoJI0rNYecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COLIMAJIBHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MAaTeMaTHYeCKUMX 3HaHWM [JIs pelieHust 3agad B 00yacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM VISl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYUIIECTBIISAITh IPOEKTHYID M HCCIEI0BATENIbCKYIO AEATEIbHOCTD
WHUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3zoBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIC IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIIECHUW MEXKIYy MOHATUSAMH, (POpMyIUpPOBaATH
ompeieSIeHUs TIOHSITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUupUKaIuy,
OCHOBaHMsI /171 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4&ToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KAaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHMUI;

MPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH Je(UIIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpaTh MH(POPMAILMIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSMU U
HesiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1aud,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOICTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyJIMpPOBATh Pa3HOIJIACHS, CBOM BO3PAXKECHMUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 33J1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHON  pedJieKkcUM KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoIEecca M pe3ysbTaTa pEHIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBUSAM, OOBSICHATH MPUIUHBI
JTOCTIDKCHHSI WM HEIOCTHKEHUS PE3YIbTATOB JESATCIBHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHas 1€ATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mTpu pemieHnH yYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, paclpenesisiarTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX AaTh IMPOIECC W Ppe3yJbTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNoOBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHaMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYITMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayIuTCs:
e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TIOHSATUSMH CTEPECOMETPUU TPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;
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MPUMEHSITh aKCUOMBI CTE€PEOMETPUU U CIEJCTBUS U3 HUX TPU PEIICHUU
F€OMETPUYECKHX 33]1a4;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMM, CBA3AHHBIMH C yrjaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

CBOOOJTHO OTMEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pAacloO3HABaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napaienenunen, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpAasl  OCHOBaHUSA IS
KJ1accu(ukanuu;

CBOOOJTHO  OMEpUpPOBATh  IMOHATHUSAMH, CBS3aHHBIMH C  CEUYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJTHSATh napajuiebHOE, LHEHTPATbHOE U OpPTOTOHAJILHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUs: Puryp
Ha MJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHHKOB PAa3JIUYHBIMU METOJAMU, BBITOJIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMua), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOpMYTT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

CBOOOJTHO OTEpPUPOBATh TOHSATHUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemaTth 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
P PEIICHNN MAaTeMAaTHYECKUX 3aJ1a4 MOBBIIIICHHOTO W BBHICOKOTO YPOBHS
CIIOHOCTH;

NPUMEHSITh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;
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OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTHUKE: CpPaBHUBATh H
aHAIM3UPOBAaTh PEALHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4yecku  CcHopMyJIHpOBAHHOM
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpEeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJINYMNH,;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHMYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIyYECHHUS;

OIepUPOBATh MOHATUAMHM, CBI3aHHBIMH C TE€JIAMH BpPALECHUS: UIHHIPOM,
KOHyCOM, c(hepoit U mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalIEHUS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJl BpalllCHHS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HopMyI;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMH, CBS3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIUUCIISATH COOTHOLIEHUS MEXy IUIOIIAIIMU MOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMS TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIMU HaJl BEKTOPAMU;

3a/1aBaTh MNIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
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pelaTh TeOMETPUUECKUE 3a/1a4d HAa BHIYMCIICHUE YIJIOB MEXKY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJTHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TeJl BpaAlllCHUS MpU
napajjieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJbHOM
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHusl moo0us;
CTPOUTH CEUEHHs MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYCHUS LUIUHIPA
(mapayienTbHO U MEPHEHIUKYJISPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOAbl TOCTPOCHHSI CEUECHHI: METOJ CJIEAOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSThL TeoMeTpudecKre (AKThI JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMS, €CIH YCIOBHS
MPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaX0XXJICHUE TEOMETPUUECKUX BEIIUYNH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHUA HAa  MPAKTUKE:  CPaBHUBATD,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IOUCKA  pPEIICHUs
MaTeMaTU4ecku  C(OpPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOCHHBIC
MOJEIN C UCIOJIb30BAHUEM T'E€OMETPUYECKUX TOHSATUH UM TEOPEM,
ammapara anreOpbl, penaTh MPaKTUYECKHE 3ajlauyd, CBS3aHHBIE C
Hax0XXJICHUEM T€OMETPUYECKUX BEJIMYUMH;

UMETh TpeACTaBieHUus 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
KoumnuectBo yacos
Ne HaumeHnoBaHue pa3esioB U TeM DJIeKTpOHHbIE (HH(POBDIE)
KoHTpoJbHbIe
n/m MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI
1 BBenenue B ctepeoMeTpuio 21 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SAMMHOE PACTIOIOACHIE HPAMBIX B 6 https://m.eds00.ru/M1CIA4DAD
MIPOCTPAHCTBE
n .
3 SPELIEAILHOULD TPAMBDS M HHOCKOUTEH B 9 1 https://m.edsoo.ru/U8Z814V3R
MPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB HpAMBIX I 25 1 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEH B IPOCTPAHCTBE
VYTII6I B paccTOSTHUS 16 1 https://m.eds00.ru/G614X9S1B
MHororpanHuku 7 1 https://m.edsoo.ru/K415V4D7F
BexkTops! B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
I1
3 OBToPeHI/Ie, 0000111eHIE U CUCTEMAaTH3AIUS 5 1 https://m.eds00.ru/J7Z9ULKEE
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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11 KJIACC
KoumnuectBo yacos
HaumeHnoBaHue pa3/aesioB U TeM DJIeKTpOHHbIE (HH(POBDHIE)
Ne i/m KoHTpoJbHbIe
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe pecypChl
padoThI
1 AHanmuTnyeckasi reOMETpHs 15 1 https://m.eds00.ru/J9C7F5W6J
I1 6006
2 OBTOpEHHE, 0OODIEHIE | 15 1 https://m.eds00.ru/R7X1L IN2P
cucreMarui3anuvs 3HaHUU
3 O6bEéM MHOTOTpaHHHKA 17 https://m.edso0.ru/Y9Z0G7Y8Y
4 Tena Bpamenus 24 https://m.edsoo.ru/G9A1L2B2Z
5 [lrowa i nOBEPXHOCTH i 00BEMEI 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JIBrkeHus 5 1 https://m.edsoo.ru/B5G9R2C5E
I1
7 OBTOPCHTS, 0606meHIfe " 17 2 https://m.eds00.ru/C3B508K3V
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX INPU PEUICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAMKYISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KiaccupunmpoBars B3auMHOE pACIIOJIOKCHHUE MPSMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMHU: JABYTPAaHHBIM yroj, TpaHU ABYIPAaHHOTO YT,
7.5 pebpo IBYTrpaHHOIO yIiia, JIMHEWHBIN yroia ABYTPaHHOIO yria, TpaaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMTYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, IPaBUIIbHBI MHOTOTPAHHUK
77 PacriozHaBaTth OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (IMHpamMuia, MPU3MA,
' PSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJIacCCU(UKAUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MMPABUIILHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIasi TUIOCKOCTh, CEYeHHE MHOTOTPaHHIKOB
710 OOBSICHITH TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONIB3YS
' METOJI CIIEZIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOJOM  CIIEAOB, BBIMIOIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpPUTMaM, MPHUMEHSsI HW3BECTHBIC AHATMTUYECKHE METOIbI TPHU
7.12 pelleHnH  CTaHJApPTHBIX MaTeMaTHYeCKHX 3ajad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIY JABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS TIPSIMBIMU
713 Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam

HUiIn ajJroputMaM, HOPUMCHASA H3BCCTHLIC AHAJIUTUUCCKHUC MCTOABI IIPU
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pelIEHUN CTaHJApPTHBIX MATEMATHMYECKUX 3aJad Ha BBIYUCIICHUE YTJIOB
MEXIY CKPCIIMBAIOIUMUCA MPAMBIMHA, MEKIAY NPSAMOM M IUIOCKOCTBIO,
MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpzia) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMAIMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensTe reoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJAararlluX HECKOJIbKO IIaroB PENIEHUS, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [IpumensaTs mpocTeiiine MNpOrpaMMHBIE CpPEICTBA U AIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTH MONydYeHHBIE 3HAHUS HA MPAKTHUKE: aHAIU3WPOBATH peallbHbIC
CUTYallMH ¥ MPUMEHSATh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUM Ha s3bIKE T'€OMETPHMHM, HCCIe0BaTh MOCTPOEHHBIE MOJIENU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXJACHUEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTarta
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHJIPHUYECKAss MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBate Tena BpaleHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAIICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
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6.5

OrniepupoBaTh NOHATHSMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTA, IIApPOBOW CIIOM, OCHOBAHME ILAPOBOIO CJIOSI, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP

6.6

6.7

Boruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEW Tell  BpalleHHs,
TEOMETPHUYECKUX TEIl C MPUMEHEHHEM (popmyIt
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHMCAHHBIH B cdhepy u

OMMCAHHBII OKOJO cdepbl, chepa, BIMCaHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHus

6.8

BrI4ucnaTh COOTHOMICHUS! MEXKY IUIOMAASIMHU TTOBEPXHOCTEH B 00bEMaMu
MOAOOHBIX TEN

6.9

6.10

6.11

N306paxath u3zydaemble (UIypbl OT PYKHM M C IPUMEHEHUEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUJ CBepxy, COOKY, CHHU3Y; CTPOUTb CEUYEHHS Tel
BpallleHUs

W3BnekaTh, WHTEPHPETHPOBATH MW MPeoOpa3oBBIBaTh HHMOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX

6.12

[IpumensTe reoMerpudeckue (akThl Ui PEIMICHHS CTEPEOMETPUUYECKHIX
3a/1a4, NPEIIONAraIIuX HECKOIbKO IIAroB PELIEHUs, €CIH YCIOBHS
IPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme

6.13

6.14

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBINIONHATE JEUCTBHUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U

YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

6.16

6.17

6.18

[IpumensTs npaBuio Napauienaenuneia Ipyu CI0KEHUN BEKTOPOB

OHepI/IpOBaTB IMOHATHAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHELIC U
KOMITJIAaHAPHBIC BEKTOPHI

Haxoaute CyMMY BCKTOPOB M INIPOHU3BCACHUC BCKTOpPAa HA YHUCJIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC HNPOU3IBCACHHC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHEAPHBIM BEKTOpaM

3aI[aBaTB IIJIOCKOCTh YPABHCHUCM B IleKapTOBOf/'I CUCTCMC KOOPpAHUHAT

6.19

6.20

PemraTs HpOCTeI\/’IHH/Ie TCOMETPHUICCKUEC 3alady Ha IMPUMCHCHUEC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3agaun Ha [JOKa3aTEIbCTBO MATEMAaTUYECKHUX OTHOIICHHN U
HAaXOKACHUC TCOMCTPHUYCCKUX BCIUMYUH I10 06pa3uaM WK aJIrTOpHUTMaM,
IMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4
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6.21

6.22

6.23

[IpuMeHATs mpocTEdIMe NPOTPaMMHBIE  CPEICTBA U IIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

[IpuBoaUTH HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoae u
JKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

[IpuMeHsTh MONydYeHHbIE 3HAHUS HAa MPAKTUKE: aHAIM3UPOBATH pealbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIE TIOHATHS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTHu4ecku cHopMyIUPOBAHHOIN MPOOIEMbI, MOJEINPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, alapara aiareopsl,
pemiaTh  MpPaKTUYECKHWE  3a7adyd,  CBSA3aHHBIE C  HAXOXKJICHHEM
F€OMETPUUYECKUX BETUINH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

I'eomeTpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3anMHoe pacronoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapaliesIbHbIE
U CKpeliuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: NApaJUICIbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIIBHOCTh NPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAaMH, YIroJl MEXIy IpPsMBIMU B IpocTpaHCcTBe. [lapamienbHOCTh INUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBAa MapaJUieNbHbIX IIOckocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (GUTYpbl Ha IJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MOCTPOEHUE CEYEHU I

7.3

7.4

IlepneHauKyIspHOCTE MNpPSAMOM M INIOCKOCTH: IEPHEHIUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSMbIE NAPAJIENbHBIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHAUKYISIPHOCTH MPSAMON M IJIOCKOCTH, TEOPEMA O IPSIMON NMEPHEHIUKYISPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YOI MEXKIY MPSIMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yroJjl, JUHEHHBIN yrojl IBYrpaHHOro yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, NMPOEKLUs (PUrypsl Ha
IJI0CKOCTb. [IepreHIuKyIApHOCTD INIOCKOCTEN: MPU3HAK IEPIIEHIUKYJIIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHM U OCHOBAaHMS IPHU3MBI, MpsAMas M HAKJIOHHAs IpPHU3MbI, OOKOBas WU
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumnesn, npsiMOyTOIbHBIN Napajielenunen u
ero cpoiictBa. [lupammna: N-yromnbHas nupamuia, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBas M TOJHAs MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OneMeHThl NOpu3Mbl M nupamuabl. [IpaBuwibHBIE MHOTOIpaHHUKU: TOHSTHE
MPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs MpU3Ma M TMpaBWIbHAs MHUpPaMHUIA,
npaBUiIbHAS TPEYroJbHAs MUpaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. [lpeacraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp UM ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHUPAMMJAAX, HNapajuielenunenax,  MpPaBHIbHBIX
MHOT'OI'PAaHHHUKAX
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7.6

Brruncienue 51eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl Ilmomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOM NMPU3MBI, IJIOLAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU TMPABUWIbHON MUPaMHIBI, TeOpeMa O IUIOUIaJd YCEUEHHON IMUpaMUJIBbI.
[Tonsitue 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOIMIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias u oCk, IO s OOKOBOM M MOIHON MTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrone KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KoHyc: ocHOBaHWE W BepIlIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IIOMaas MOBepxHOCTH ceprl. BzaumHoe
pacnosnoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesienunesa u cieacTsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEéM mapa u riomazas chepb

6.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IIJIOLIAIIMHA TTOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

6.9

6.10

Ceuenust mwinHApa (MapajuielbHO M TEPHEHIUKYJISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHHs L1apa

Bektop Ha miockoctd M B mpocTpaHcTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B IIpocTpaHcTBe. KoopauwHaTel BeEKTOpAa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIAY MNPSIMBIMU U IUIOCKOCTSMH.
KoopaynHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTAaTaM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 0011ero
TpeOOBaHUSA oOpa3oBaHus

Brnanenune Meromamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEUICHUS 3a/ady;
yMeHHe (GOpMYyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIUPOBKHU; MPUMEHATh MX; YMEHUE (HOPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUSA MTPHU PCUICHUH 3a41a4, OUCHUBATDb
1 JIOTUYECKYI0  MPaBUIBHOCTh  PACCYXKACHMI; YMEHHE OIEepUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrUCaHusd pCaibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 JPYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOoKa3aTeseM, KOPEeHb HaTypalbHOW CTENIEHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTeJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM dUHCIA, CHUHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, IETbIX, pPallMOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNnuTedh W HauMEHbllee oO0lnee KpaTHOe, anroputMm EBkmnaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHSATH BHIUMCICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTENEeHsSIMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-

palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSMU:
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MOCIIEA0BATEIBHOCTh, apU(PMETHUECKass TPOTPECCHS, TEOMETPUYECKas
mporpeccusi, OCCKOHEYHO YOBIBaIOmlas TeOMETpHYECKas IPOTPEeCcCHs;
yMEHHE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TMOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUICKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAss W anreOpamyeckas); yMeTh
MPOU3BOJUTE ApU(PMETHUCCKUE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, OMEPUpPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMeHue OonepupoBaTh IMOHATHSAMHU: PALMOHAIBHBIE, HPPALMOHAJIBHBIC,
NoKa3aTesbHbIC, CTENEHHbIE, JOrapugMUUecKue, TPUTOHOMETPUUECKUE
YpPaBHEHUsT M HEPAaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEpPUpPOBATH
HOHATUSAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YPAaBHECHUH M HEPABEHCTB, PAaBHOCHUIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBl C IOMOUIBIO pPa3IUYHBIX MIPUEMOB; peEILIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPEIICHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, KCTpEMyM (PYHKIMH, HauOoJIblllee M HAaUMEHbIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOIHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaxXOIUTh ACHUMMTOTHI rpapuka (QyHKIUH; YMEHHUe
BBIUNCIATh  NPOM3BOJHBIE  CyMMBI, INPOM3BEINEHHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GYHKIMY; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTapHBIX (QyHKIHI;
YMEHHE HCIOIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUs (YHKIUI; CTPOUTH

r*pa(bmm MHOT'OYJICHOB C HCIIOJB30BAHUEM alllapara MaTeMaTU4CcCKOIo
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aHAJIN3a; IMPUMEHATHh MPOU3ZBOAHYIO JUIS HAXOXKICHHS HAWJIY4ILEero
pelIeHNs] B IPUKIAAHBIX, B TOM 4YHUCIE COLHUAIbHO-DKOHOMHYECKUX U
du3HYECKUX 3a7a4ax; HAXOAUTh TUIOMIATU U O0BEMBI PUTYP C TMTOMOIIBIO
MHTETpaja; MNPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOJIECIUPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMIIO3UIUST (DYHKIMH, JIMHEHHAss (QYHKIWs, KBaApaTWIHas (QYHKIIHS,
paunvoHanbHass (QYHKUUS, CTerneHHass (QYHKIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (QYHKIWH, MOKa3aTelbHAs H
norapupmuueckasi (YHKIHH; yMEHHE CTPOUTh TpaPuKH HM3YyYSHHBIX
byHKIUI,  BBIIOJHATH  HpeoOpasoBaHust  rpa@ukoB  (GyHKIUH,
UCTIOB30BaTh TPaQUKH Ui W3YYEHHUS MPOLECCOB W 3aBUCHUMOCTEH, TpHU
pelIeHHH 33734 W3 JAPYIHX Y4eOHBIX NPEJAMETOB W 3alla4 M3 peallbHOU
KU3HHU;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIMYHHAMU;
UCIIOJIB30BaTh CBOMCTBA W Tpapuku (GYHKIUH Ui PEeUICHUs ypaBHCHHUH,
HEPaBEHCTB M 3a/la4 C MapaMeTpamMu; H300pakaTh Ha KOOPJAMHATHOU

IIJIOCKOCTH MHOKECTBA PEUICHUH YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HBIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33J]aud U3 O0JIaCTH yNpaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHMs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAOMNOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBlE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBIA Pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAaMMEHBIIIee 3HAYCHUs, pa3Max, IUCIEPCHUsi, CTAHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; YMEHHE H3BJIECKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0lMIaX, Ha JIuarpaMmax, rpadgukax,
OTPaXKAIOIIYI0 CBOMCTBA pEabHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl MW JAuMarpaMM; HCCJIeI0BaTh

CTaTUCTUYCCKUC NAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX




26

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/I‘-IeCKI/I ucciacaoBaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JUuarpaMm pacCC€uBaHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHSATHUAMH: CIyYalHBIA ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSTH
(GOpMYJIBI CIOKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOJHON
BeposTHOCTH, (hopmyiry beprymim, komOuHaTopHBIE (AKTHI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpelesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMM pacupefeNeHus W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeeiicHUui; yMEeHUe
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpENICICHUN Ui PEIIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIICIOBAaHMUM; YMEHHWE NPHUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OONBIIMX 4YHCENl B MPHUPOAHBIX U OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
OTIEpUPOBATH TIOHATHUSMHU: COUYCTAHWE, MEPECTAHOBKA, YMCIO COYCTAHUM,
YHCIO  TepecTaHoBOK, OuHOM  HpIOTOHa; yMeHHME  MPUMEHSTh
KOMOHWHATOPHBIE (DAKTBI U PACCYKIACHHS JJI PEIICHUS 3ajad; OICHUBATH
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, TMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYyIrpaHHbIN
YroJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIETbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HpsIMbIMH,
Yrojl MEXAYy MNpsMOM H TUIOCKOCTBIO, YTrOd MEXIy IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3aa4 u3yueHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOMIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIbI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pElIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWEAAb (GUIYpbl, 00BEM (UTYypHI,

MHOT'OI'paHHUK, HpaBHHBHBIﬁ MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
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Ky0, Napajienenures,, Npu3Ma, NHpamuiaa, (GUrypa U TOBEPXHOCTb
BpallleHus, LWIMHAP, KOHYC, mmap, cdepa, miomanb chepsl, MIOIMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyCa, IWIMHIpPA, O0bEM Kyoa,
MPSMOYTOJIBHOTO NapajUieenuneaa, NUpaMuabl, HOPU3Mbl, LHWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,
napajuieJbHble OCH WJIM OCHOBAHMIO, CEUYEHUE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, WIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHUKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpallleHUs, UX CEYEHHUS, B TOM YHCIIE C IIOMOIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE MPHUMEHSTh CBOMCTBA T€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEeNeHUS U3ydaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TEOMETpPHUYECKHX (uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH KiaccuuKanuioo Quryp 1o
pa3jMYHBIM TpPU3HAKAM, BBINOIHIATH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajulebHbIA MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHHe MOA00US, TOJOO0HBIE (UTYPHI; YMEHHUE
pacro3HaBaTh paBHbIE€ M TMOAOOHBIE (GUIYpBl, B TOM YHCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh TEOMETPUUECKUE OTHOLIECHUS MPH
pemiCcHUN 3aaa4; HaXOAWUTb TI'COMCTPHUYCCKHUEC BCIWMYMHBI (}IJ'H/IHa, yroiu,
wIoaab, 006EM) MpHU pelIeHUH 331a4d U3 JPYTUX YUeOHBIX MPEAMETOB U
nu3 peaJ'[BHOI\/'I KU3HU; YMCHUC BBIUYUCIIATH TCOMETPUUCCKUC BCIMYHUHBI
(ImuHA, YroJN, TUIOMAAh, OOBEM, IIIOIMIATh TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC q)OpMan)I U MCETOABI, B TOM YHCJIC: ILIOIIAAb ITOBEPXHOCTHU
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpA, MJOoaab cdepsl; 00bEM Kyoda,
MNPpAMOYT'OJIBHOT'O  HapajlIClICIvIieaa, IMmUupaMHubl, I[IPU3MbI, LOWJIHWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HOII06HBIX (I)I/Il“yp

YMeHue ONCprUpOBaTh MOHATUAMU: MMPAMOYTOJIbHAA CUCTEMa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJIB30BATb BCKTOpHLIﬁ u KOOp,Z[HH&THLIfI METO

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUx y‘-IG6HI)IX npeamMEToOB
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13

YMenue BBI6I/IpaTb HOI[XOI[SIH_II/Iﬁ MCTO IJId PCIICHUA 3a/la4r, IOHMMaHHuC
S3HAYUMOCTH MATEMATHUKH B HU3YUYCHHH IPUPOAHBIX H O6H_I€CTBCHHBIX
npoueccoB u $IBJIGHI/II71; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMATUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
11 Harypasbnslie u niensie yncna. [Ipu3Haky 1eIMMOCTH LIEIbIX YUCEI
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
) OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HATypalIbHOU cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJbHOM CTEIICHU
14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTnynbple U HATypaiIbHbIEC JOTapuUpMBbI
HelictButenbHple  4Hucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJbTaTa BBIYMCICHUN
1.8 [IpeoOpa3zoBanue BhIpaKeHUN
1.9 KowmmnekcHeie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 Hensle n 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpenenuTesb MaTpULbl
3 OyHKIMY 1 TpaduKu
31 OyHKIMA, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zanmuo oOparHble

bynkuun. Yérabie 1 HeuéTHBIC QyHKIMU. [leproandyeckue GyHKITUN
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OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymu ¢yHkmmm.

[TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKILHUH.

32 Makcumymbl U MHHUMYyMBI GyHKIuH. Haubonplnee W HauMeHblee 3HAUYCHHE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM MOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢ynknmit. CpoiictBa  QyHKIUA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMeTprueckas nporpeccuu. @opmyiia CI0KHBIX MPOLEHTOB
4 Havana MaTeMaTH4ecKkoro aHajansa
4.1 [TpousBoanas ¢yukimu. [IponsBoiHbIe 371€MEHTAPHBIX PYHKITHIA
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUUH Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero U HauMEHBILEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnast. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J(narpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 Koopaunatsl 1 BEKTOPHI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eometpust; 10 kinacc. yrinyonennoe ooyuenue Mepsnsik AT,
Homuposckuii I.A., [lonskoB B.M.; nox penakuueii [Togonsckoro B.E.
OO0111eCTBO ¢ OTPAaHUYECHHOW OTBETCTBEHHOCTHIO M31aTenbCKUM IEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHues
* Maremaruka. ['eomerpus; 11 knace. yriyonenHoe o6yuenue Mepsmnsik AT,
Homuposckuii [I.A., IToisikoB B.M.; mox peaakiueii [Tononsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUN LEHTP

«BEHTAHA-T'PA®y»; AxunonepHoe ooiiectBo «M3narensctBo «IIpocBeiiennes

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Metonnueckue pekomennanuu. 10-11 kmacces! (k yueonuky Atanacsa JI. C. u

ap.)
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