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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINPOBEPrarb THIIOTE3bl HEIOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI pElIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TeOopHil, (opMHpOBaHHME MOHUMAHUS POJIM AKCHMOMATUKH TMpU
IIPOBEJCHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IMPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, UCCIIEIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TEOMETPHH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CHUTYaIUSAX W TMPU HU3yUYECHUHU JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YriayOJIEHHOM YpPOBHE OOYYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHATUSIMHA U HAaBBIKAMU TIOCIIEI0OBATEIBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABIICHUN 00YYaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4CHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIKEHUIO H3YyYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHUE OBYUYEHUA

10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTepeOMETpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
[apajulelIbHble U CKpeluMBarolmuecs npsmbie. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1uiockocTd. [lapaiienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapajuieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleienuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IIocCKocTer. TeopeMa 0 TpEX MepIEeHINKYIIIpax.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMOM MU INIOCKOCTBHIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB JUJIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJHAS IOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: nN-yronbHas mnHupamuia,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIpDAaHHUKH: IIpaBUJIBHAS IIpU3Ma U
IIpaBWJIbHAs IHMpPaMHIA, IPAaBUIIbHASA TPEYTrOJbHAsI NUPaMHUIAa W IPaBUJIbHBIN



TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulieJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloOKEHUM BEKTOpAa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpOU3BEIECHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[loHATHsA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyrolue noBepxHocTe. Tema BpamieHus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U IIapoBOTO
CEerMEHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHas oOKojo IwuuHapa. llepeceyenne cdepsl M mapa c
miockocThro. Kacanue mapa u cepsl miockocTsro. [loHsATHE MHOTrOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNsI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHAsE CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro o0OIiecTBa (BBIOOPHI, OMPOCHI M JIPYTro€), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEJIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXICHHUIM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0e30MacHoOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PETyisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIE IUJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHEHHE MATeMATHYCCKUX 3HAHWM [JIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTHKH, ITOHHMAaHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JeSITeIbHOCTH, ITAaroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUMBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIIEIOBATEILCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue qefcTBuA:

BBIBJIITD U XAapAaKTEPU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy HNOHATUAMH, (DOPMYIHPOBATH
OIpeJENeHHs MOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN NMPU3HAK KiacCcU(UKaAIUH,
OCHOBaHMS 1711 0000ILIEHHS U CPABHEHHSI, KDUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOT0 0OBEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMH  OOIIEHHsI, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOU CYXKICHUA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH  KakK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAJCThH
criocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BBIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAaHAHOW W WHANBUIYaJTbHON
paboThl TpU pemieHWH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPU PELICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXAY MPSMBIMH B NIPOCTPAHCTBE, MEXIy HNPSIMOM U
IJI0CKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBA3AHHBIMU C MHOTOTPaHHUKAaMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPDAaHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);



e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJ1accu(uKaInum;

e CBOOOJHO OIEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMA C  CEUCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajiesibHOe, HEHTPAILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJNHATH M300pakeHus puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHKOB  (TIpHW3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MIPOCTPAHCTBE, IIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUM, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOJHO ONEPHPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHSATH JICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJauyd Ha JIOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYMH, TPUMCHSIS W3BECTHBIC METO/IBI
IIPY PEIICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MMOBBIIIICHHOTO W BBHICOKOTO YPOBHSI
CJIOHOCTH;

e TMPUMEHATH TMPOCTEUIIIME TPOTPAMMHBIC CPEICTBA U  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e W3BJCKaTh, MPeOoOPa30BBIBATH WM HMHTEPIPETUPOBATH HH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBaTh PEAbHBIC CUTYAIlMH, MPUMCHSATh M3YYCHHBIC MOHSATHS B
mporecce IMOMCKA  PENICHUS  MaTeMaTH4YecKH  CPOpMYIHPOBAHHOMN
poOJIeMBbI, MOJEIUPOBAaTh peajbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIEIH C UCIOJIb30BAHUEM T€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUYECKHUE 3a/Iadqd,
CBSI3aHHBIC C HAXOXXJCHUEM I'€OMETPUUCCKUX BEITUYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM 4acTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oOyyaronuiicss HAQy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IMUIMHIPUYIECCKOM,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI TIOJTYICHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEll
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TET;

n300pakaTh u3y4aembie (UTYPHI, BBHITOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, TMpeJACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUYECKHE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEJl BpAICHUS MPHU
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHS KOHYyca (nmapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMETpUUYecKre (HaKThl JJIST PEIICHHUS] CTEPEOMETPUICCKUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYaALUU, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHUS
MaTeMaTH4ecKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpHs 15 1
5 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
cUcTeMaTu3alys 3HaHUI
O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOYKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs HA PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepecekarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
MePeCceKarOINecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3aaanus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 ux peéopa.
N300paxkeHue nmepeceueHus MoaTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nepeceueHus MoaTydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHne MOCTpOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CEUEHUN pPa3HBIMHU LIBETAMU

14

Merton cnesoB it MOCTPOSHUS CeUEHU




15

16

17

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPsSMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYTOJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrnosoxeHue npsiMbix B
npoctpancTBe. CKpeuBarouecs npsmele.
[Ipu3Haky CKPEIUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsiMoii. Jlemma o mepeceueHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsMBIX. Teopema o

TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxxenune pazHbIx puryp B
napajuieIbHON MPOEKINH

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

29

30

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTHs: MapaIeTbHOCTh NPSMON U
IUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISILIETO Yepes
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajjIeIbHOrOo IPyrou npsimoil. Pacuér
OTHOLUEHUH

33

[NapannensHas MPOEKIHs, TIPUMEHEHUE JUIS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

34

35

36

37

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX NIEPECEUECHUS IIPU
[IEPECCUYCHUH ABYX NapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSIMOIL C
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMU




[ToBTopenue: Teopema I[Tudaropa Ha

38
IIJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajulielenune1a

41 Beruuciienue JUinH oTpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM IapajuieIenuIe e
[lepneHIMKYIAPHOCTD NPSAMOU U IIIOCKOCTH.

42 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
[IepneHuKyISIPHOCT MPSAMOM U IUNIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH MIPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

46 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47 [Tepnennukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 IIepnenpukynsp u HakinoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o TpEx nepreHANKyIsApax (Mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIApax (Mpsmas

>0 u oOparHast)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

59 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE
[TocTpoenue ceueHuit kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 [IPaBWJIbHOM MHPaMUbI C TIOMOILBIO
OPTOTOHAJIBHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH
CriocoObl OIYCTUTb MEPIIEHANKYIISAPHI:

60 CUMMETpHUS, CIABUI TOUKHU IO NapaljIeIbHON
IpsAMOI

61 CnaBur o HenapauieIbHON MpsIMOH,
M3MEHEHUE PACCTOSHUN

62 KonTponbhas padota "B3aumnoe

pacIooKEHNE MPSIMBIX U TNIOCKOCTEN B




63

npocrtpaHcrtae"

IToBTOpEHME: Yyroy Mexay NPsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILIeCKI/IC MCTO/IbI BBIYUCIICHUS YyTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja
[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISIPHBIX IIIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIIpHOCTH IIIOCKOCTEN;
Teopema O IPSIMOM NEPEeCceUeHUs IBYX
IIJIOCKOCTEN MEPIIEHIUKYIISIPHBIX TPETHEN
IIJIOCKOCTH

69

70

71

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenuIena

Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleNIENUIENa U CIEICTBUE U3 HEE
CrepeomeTpHuuecKkie 1 NpUKIaJIHbIE 33]1a4H,

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX




MHOI'OI'paHHHUKaXx

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

3 MEXy CKPEIMBAIOIUMUCS IPIMBIMU B
IIPOCTBIX CUTYyaLUsAX

74 PaccrosiHHe OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HEpaBEHCTBA IS

76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTpomnbHas padota "Yrisl u paccrosHus"

79 CucremaTtuzanus 3HaHuN "MHOrorpaHHUK U
€ro 3J1eMEHTHI"

80 [upamupa. Bunsl nupamun. [pasunsHas
nupamuia

81 [Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMolt napaienenunen, NpsMoyroJbHbIN
napaiesienumnes, Kyo

83 Beinykieie MHOrorpanHuku. Teopema
Olinepa

84 Beinykieie MHOTOrpanHuku. Teopema




Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpanHuku"” 1
86 [ToHATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuio mapamnenenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxenue BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu 1
98 O06o0061eHre U cucTeMaTu3alus 3HaHu! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Beruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJAIIeH yepes JBe TOUKu"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrPaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHNE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y PSMBIMH B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX
12 dopMyna pacCTOSTHUSA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

15 KoHnTtpoinbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceueHMs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U NTIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHMI

21 [TapannenbHble NpsAMbIe U TIIIOCKOCTH: YIJIbI
MEXIY CKPEIMBAIOIIMMUCS MPSIMbIMHU
[TepnienquKysIpHBIC TIPSMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TTAPhI IEPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUHU
MHOTOIPAaHHUKOB

23 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnieHauKyAsIpHBIE IPSMBIE U TIOCKOCTHU:
BBIYHCIICHHS] IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB,




26

bopMyJIBI IS TUTOIACH, COOOpaKEHUS
noa00us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

27

[ToBTOpEHUE: MIOIIA I MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

28

29

30

31

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1o 100ust

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
II0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI 1O 100ust
KoHntposnbHas padora "IloBTopeHue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yaABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJieNenunea

[Ipuxiagnelie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00bEMa npsAMOYT'OJIbHOT'O
napajjejienmicaa

35

O0BbEM MPSAMOI TPU3MBI




CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

30 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBHIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Brruucnenue 00bEMOB TeN € MOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
MU PAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

42 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKUe 3aa41, CBSI3aHHBIE C
00BEMamMH TUpaMUIBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM NMUPAMUIBI

146 [Tpumenenne 00bEMOB. Boruncienue
paccTosSHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

48 [{unuHIprYeckas MOBEPXHOCTb,




00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

Humuaap. [psmoit KpyroBou HUIUMHID.

49 [Tnomank MOBEPXHOCTH IIMIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yromiue
KOHUYeCKol moBepxHocTu. KoHyc

51 Ceuenue KoHyca IJIOCKOCTHIO,
MapajuieIbHOM MII0OCKOCTH OCHOBAHUS

50 Yceuénnblii konyc. M300paxeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa
CrepeomeTpruecKkue 3a1a4u Ha

56 JIOKa3aTeJILCTBO U BEIYMCIIEHUE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa

57 [IpuknaaHbie 3a/1a49M, CBSI3aHHBIC C
[IUTHHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map
[lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl muiockoctsio. Bua un

n300paxxeHue mapa




61

62

[Tepeceuenue cdepsl U MIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

VYpasuenue chepsl. [Lnomans cdepsl u e€
yacTein

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpHUECKHUE 3a/1a41 Ha
J0Ka3aTCJIbCTBO U BBIYMUCIICHUC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEUYEHHU TIOCKOCTHIO

CrepeoMeTpHUECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO M BBIUUCIICHHUE, CBI3aHHBIC
co chepoii U apom, MOCTPOCHUEM UX
CEUYEHHU TIIOCKOCTHIO

[Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYUCJIICHUSA B OKp}’)KHOCTI/I, CTaHJIapTHI)Ie
nmonoous

68

69

70

Pazmuuanbie KOM6I/IHaIII/II/I TCJI BpalliICHUS U
MHOTI'OIr'paHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"
3agaun o Teme "Tena u MOBEPXHOCTH
BpalueHus"

71

72

KonTponbhas pabota "Tena u moBepXxHOCTH
BpaieHus"

O6wém nununaapa. Teopema 06 00bEME




73

MpsAMOIo NWJIMHAPA

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. O6bpéM KoHyca

74

75

76

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHyca

CrepeoMeTpriecKue 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Ipuknanueie 3agaun mo Teme "OO0bEMBI U
IJI0IIaAu oBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomank chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IapoOBOTO
CErMEHTA U IMAapOBOI0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX TeN

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo100uu.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCJICHHEM O0BEMOB TEJI M ILIOIIACh
[IOBEPXHOCTEN

80

81

KonTponbnas padota "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JBmxenus npoctpancTBa. OToOpakeHus.
JIBroxeHus U paBeHCTBO ¢uryp. Oouiue




82

CBOMCTBA JIBW)XCHUU

Buapl n1BukeHMit: napauielbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKajJbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[IpeoOpazoBanust mogoous. [Ipsmast u cdepa
Ditnepa
['eomeTpuueckue 3a1a4n Ha IPUMEHEHHE

JIBIDKECHUSA

KoHnTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmosropenue 11 moHsTHH U
MeTo10B Kypca reomerpuu 10—-11 knaccos,
cucremarusauus 3HaHui: "llapamiensHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

88

89

90

Ob6o6uaromee noropenue 11 noHsATUi U
MeTo10B Kypca reometpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae”

Ob6o6maroree noropeHue 11 noHsATUit 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maroree nosropenue 11 noHsaTuit u
MeTO0B Kypca reometrpun 10—11 knaccos,




cucremarusanus 3gaguii; "O0beM
MHOTOTrpaHHHKA"

O6o6matomee moBTopeHue 11 moHsaTH 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,

9l cucrteMarusanus 3Haguii: "Inomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
Ob6o6maromee nosropenue 11 moHATH 1

92 MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

93 Wrorosas kKoHTpOJIBbHAS paboTa

94 HroroBast KoHTpoIbHAs paboTa

95 [ToBTOpeHue, 0600IICHNE U
CUCTEeMAaTH3alMsl 3HAaHHH
Hcropust pa3BUTHS CTEPEOMETPUH KaK

96 HAYKHU U €€ pOJib B pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN
HcTopust pa3BUTHS CTEPEOMETPHUH KaK

97 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX

HHXKXCHCPHBIX U KOMITBIOTCPHBIX TEXHOIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
98 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIbIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

99 HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHM

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK

HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUU KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHHA
HcTopust pa3BUTHS CTEPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS M3 HHUX IPU PCIICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapPAUICIBHOCTh W TEPHEHAUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunmpoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYI'PAaHHBIM YroJyl, TpaHU JABYIPAHHOTO YTJA,
7.5 pebpo IBYrpaHHOIO yIJia, JIMHEWHBIN Yros ABYTPaHHOTO yIia, TpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBIII MHOTOTPaHHUK
77 PacriozHaBath OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TMHpamMuia, MPU3MA,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpass  OCHOBaHUA IS
7.8 KJIacCU(UKaUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MTPABUIIbHbIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TTapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITH MPUHITUIIBI TIOCTPOCHUS CEUCHU MHOTOTPAHHUKOB, HUCIOJB3YS
' METOJL CIIEJIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOAOM CJIE/IOB, BBHIMIOTHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIA alTOpPUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTUYECKUE METOIbI TPHU
7.12 pelleHWH  CTaHIApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
MIJIOCKOCTH, MKy CKPEIIMBAIONTUMUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHHWE T€OMETPHUECKHUX BEIUYHMH MO 00pasiam
WIA alTOPUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTHYECKUE METOJbI TPHU
7.13 pEIIeHNH CTaHAAPTHBIX MATEeMAaTUYECKUX 3a7ad Ha BBIYHUCICHHE YTIIOB

MEXYy CKPELIMBAIOIIUMUCS NPSAMBIMH, MEXIY IPSIMOW U IUIOCKOCTBIO,
MEXy INIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB




Borancnare 00bEMBI U IIJIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuga) ¢ TpuMeHeHHeM (OpMyJl, BBIUHUCIATH COOTHOIIEHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh TOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChb U
' MJIOCKOCTh CHMMETPUH, IIEHTP, OCh H IJIOCKOCTh CUMMETPUU (UTYPHI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKrX Gurypax, IMpeAcTaBICHHYI0 Ha
4epTerkax U pUCYHKAX
[IpumensTh reomerpuueckue (GaxKThl UIsl PEHICHHUS] CTEPEOMETPHYECKHX
7.17 3aja4, MPEIoaraloliuX HECKOJbKO IIIaroB pEelIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe
718 IIpumenars npocTedmMe MNpOrpaMMHBIE CPEACTBA H  AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 33124
719 [IpuBONUTH TPUMEpPHl MaTEMATHYECKHX 3aKOHOMEPHOCTEH B MpPUPOJE U
' JKU3HU, PacliO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyMeHsTh MONydYeHHbIE 3HAHMS HA MPaKTHKE: aHAIM3UPOBATh pealbHbIE
CUTYalluu U MPUMEHATh U3yYCHHbIC TIOHATUS B MPOIECCE MTOMCKA PELICHHUS
MaTeMaTu4ecku cHopMyITupOBaHHOIN MPOOIEMbI, MOJECINPOBATh peabHbIC
7.20 CUTyallid Ha S3bIKE TEOMETPHUH, WCCIEA0BATh MOCTPOCHHBIC MOCITH C
UCIIOJIb30BAaHUEM T€OMETPHUYECKUX TOHATHH U TEOpeM, armapara ajareopsl,
pemath  MpaKkTUYeCKUe  3ajadd,  CBS3aHHBIE C  HAXOXJICHUEM
TEOMETPHYCCKHUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWIHMHIPUYECKAs MOBEPXHOCTh, 00Opa3yrolue
6.1 WIMHIPUYECKON TIOBEpXHOCTH, IWIMHIP, KOHHUYECKas TMOBEPXHOCTb,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpPXHOCTh
6.2 Pacno3naBate Tena BpaleHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TEJT BPALICHHS
6.4 KnaccudunupoBars B3aMHOE pacnoiokeHrue chepbl U TIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEW Tell  BpalleHUS,
' FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyIT
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdhepy u




ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WIIM TEIO
BpallcHUs

6.8

6.9

BBIYHCIATE COOTHOMIEHUS MEXKY TUIOMAISIMHI TTOBEPXHOCTEH M 00bEMaMu
MMOIXOOHBIX TEI

N3o0pakarh u3ydaembie (UTYpbl OT PYKH M C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKHU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKYy, CHH3Y; CTPOUTh CEUYEHHUS Tej
BpalleHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH W MPEOOPA30BBIBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

6.12

6.13

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a/1a4, NPEIIIONAraIuX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
MIPUMCHCHHUS 33]IaHbI B SBHOU (hopMe

OHepI/IpOBaTb IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOPOB nu
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKNUMH CBOI71CTB8,MI/I OHU
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuio napauienaenuneia Ipyu CI0KEHNH BEKTOPOB

OnepupoBaTb MNOHATUSIMM: JEKAapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXy BEKTOpaMH, CKaJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

Haxomute cymmy BEKTOpPOB M NpPOM3BEICHHE BEKTOpa HAa YHCIO, YTroll
MEXy BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBaTH BEKTOP IIO
JIByM HEKOJUIMHEApHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTCME KOOpAHAT

Pemate mpocreiiine reoMeTpuyeckre 3aJadyd Ha MTPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/a
Pemrate 3amaum Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIECHUA U
HAXO0XJICHWE TE€OMETPHUECKUX BEIUYMH IO 00pasliaM WU alropuTMawm,
OPUMEHSSI  U3BECTHbIE  METOJAbl  MPU  PEIIEHUH  CTaHJapTHBIX
MaTEMATHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHe MpPOrpaMMHBIE CpPEICTBA UM DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoauTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HH, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE

6.23

[IpuMeHATH MOJydEHHBbIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATh PEAIBHBIC
CUTYyallUu U NPUMEHATh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIE




CUTyalluld Ha A3bIKC T'COMCTPHUU, UCCICAOBATH IHNOCTPOCHHLIC MOJCIN C
HCIIOJIb30BAHUEM I'€COMETPHUIYCCKUX MMOHATUH U TEOpPEM, allIiapara anrerLI,
peuiaTs IMPAKTUYCCKUC 3ajJa4u, CBsI3aHHBIC C HaXO0XJICHUEM
TCOMETPHUICCKUX BECIIUYNH



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

7

7.1

7.2

I'eomerpus

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU: AKCUOMBI CTCPEOMETPUU U
CIICACTBHUA U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, NapaJllesIbHbIE
U CcKpewiuBarouecss npsMble. [lapamienpHOCTP MNpsAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
OpSMBIX, NapaJUICNbHOCTh NPSIMOM W IUIOCKOCTU. YTJBIC COHAINPaBIEHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IMIIOCKOCTEM:
MapajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUlelbHbIX IUIOCKOocTel. IIpocreitnme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napauielenumne,
MOCTPOEHUE CEUYECHUI

7.3

[lepieHOUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: TMEPHEHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApAJIEIbHBIE U NEPIECHIUKYIISAPHBIE K IUNIOCKOCTH, MPU3HAK
NEPNEHAUKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMA O NPSIMOW NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYT'PAHHBIN
YTOJ1, JMHENHBIN yroa ABYTPAaHHOIO yria. [lepneHauKkymsp 1 HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMON 10 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema o TpEX MeprneHauKyIIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHHUKA, BBINYKIBIE H
HEBBIIYKJIbIE MHOTOIPAaHHHMKHM, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: nN-yrosibHas
npu3Ma, TpaHM U OCHOBAaHMS IPHU3MBI, NpsMas M HAKIOHHAs MNpPU3MbI, OOKOBas U
IIOJIHAsI ITIOBEPXHOCTh IIpu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA Napajieenunes] u
ero caorcrea. [Iupammpma: N-yrosibHas NUpaMuaa, I'PaHd U OCHOBAaHUE ITHPAMUJBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA M yCeUEHHas MUpaMUA.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUJa U IPaBWIbHBIA TeTpasap, KyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’Ap, JMAOAEKa’ap U Hukocadapyrue CedyeHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TJIOCKOCTH.
OneMEeHTBl  CUMMETpUM B NHMpaMuax, [apaulelelNuIenax,  PaBHIBHBIX
MHOI'OIPaHHHUKaX

7.6

Bbruncrnenue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3Mbl. [1101maas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU IPABUJIBHON NMHPAMHUABI, TEOpeMa O IUIOLIAJN YCCUYEHHOM IUPAMMIBIL.




[onsarue 06 06véMe. OO6BEM nUpaMubl, IPU3MBI

1.7

[TomoOHbBIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXIY IUIOMAASIMH MOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

6

I'eometpus

6.1

[unmuuapudeckasl MOBEPXHOCTb, 00pa3yloye MHIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHOBaHHA U OOKOBas MOBEPXHOCTD,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolie KOHHUYECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Maas OOKOBOM W TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: neHTp, paguyc, AMameTp, IUIOIaaAb NoBepXHOCTH chepbl. B3anmuoe
pacrosioxxeHne chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cepsr

N300pakeHue Ten BpameHus Ha TNIOCKOCTH. Pa3BEépTka MIMHApa U KOHYyca

6.5

6.6

6.7

KoMOuHanmu ten BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cepa, BiMcaHHAsE B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHHS

[Tonste 06 o6béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEMeE
MPSIMOYTOJIBHOTO MapaieNnenumnena u ciaeactsus u3 He€. O0bEM HMIMHIpa, KOHYCA.
O6béM mapa ¥ miomaab chepol

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXKIY IIIOMIASIMHU TIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust mwiIMHApa (MapajUieIbHO U TEPHEeHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHHUs 1apa

6.9

6.10

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

[IpsiMmoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHcTBE. KoopauHaTel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YITIOB MEXIY MPSIMBIMH M TIJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

Brnanenne MerogamMm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMmeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS NPH PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXACHUN; YMEHHE  OINEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IMOJAMHOXXECTBO, OMNEpalMd HaJ MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a1

YMeHue onepupoBaTh HMOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIO,
CTETIeHb C IIeTBIM TTOKa3aTesieM, KOpeHb HAaTypaJbHOW CTENICHH, CTEIICHD C
paloHAIBHBIM MTOKa3aTeNleM, CTeNeHb C JeHCTBUTENbHBIM MOKa3aTeseM,
JorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONB30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINH 00Iunit
JeNuTeNlh W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHWCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYSHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pPAalMOHAIBHBIX ~ BBIP@KCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass MpPOTpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIONIAsE TE€OMETPUYECKash IPOTPECcCHs;




yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYppPEeHTHBIX (HOpMyJ; yMEHHE ONEepUPOBATHh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepupoBaTh IOHATHAMHU: palUOHAIbHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTh
YPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 DPELICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKH U pealibHOM JKHU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKLIMU, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHMS
(GYyHKIMU Ha MPOMEXYTKE, HenpepbIBHas (PYHKIUSA, aCUMIITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOIHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpa¢uKi MHOT'OWIEHOB C HCIIOJIb30BAaHUEM alapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHATh IMPOM3BOAHYIO ISl HAXOXKIACHWUS HAWIydLIEro
pelIeHNss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO

HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOro MOACIHUPOBAHUA C




MoMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHas (YHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKuMU, OOpaTHBIE TPUTOHOMETPHYECKHE (QYHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4EHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYrHX Y4eOHBIX NPEIMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ul pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 33/1a4d M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATHh BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIENOBATh IOIYYEHHOE pEHIEHUE U
OLIEHMBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHUE W3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMalIKIO, PEJCTABICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHUEM TIpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSMHU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS, YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJO0B; MPUMEHSTH
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTopHbBIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEpUPOBaTh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pACHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACOpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeACICHUN IS pelIeHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHUCIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBII
YIoJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS MPSMbIE, MAPATIIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpSIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3yuyeHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX IOHITUNA U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LMIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIomaib
MIOBEPXHOCTU NHUPAMHUbI, MPHU3MBbI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUlefienuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, I1apa, pa3BEPTKa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHJIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
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MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs], B TOM YHCIJIE C MOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHMpoBaTh ONpeAeNeHU U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢GuUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOA00WsA, MOJ00HBIE (UTYpBI; yMeEHHe
pacno3HaBaTh paBHBIE U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHHUS TIPH
pEUICHUH 3aJady; HaXOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
iouab, 00bEM) NMpU PEeUIeHUH 33134 U3 APYTUX y4yeOHbIX MPEAMETOB U
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITMYUHBI
(mHA, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJB3YS
U3yyeHHbIE (OPMYJIBI U METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IpSIMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUIbL, MPU3MBL, IMIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEXIy
BCKTOpaMHu; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeaMCcTOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IS PEIIeHUs 3a]]a4M; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE pacClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucia v BEIYUCIEHUS
11 Hatypanbhblie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTn4ecKuMu
' KOPHSMHU HAaTypaJbHOH CTETICHH
14 Crerniens ¢ 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHICHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTH4HBIC U HATypaIbHbIC JOTapH()MBbI
JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
1.7 yucinamu. [IprOnnkEHHBIC BEIYUCIICHHSI, PABUIa OKPYTJICHUS, PUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUIN
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEPABEHCTBA
21 Llenbie 1 IpOOHO-paIMOHATIEHBIE YPaBHEHHSI
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 TpuronomeTpuieckue ypaBHEHUs
2.4 [TokazarenpHbIe U TOTapUPMUIECKUE YPAaBHEHUSI
2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPAaBEHCTBA
2.6 HppannoHanbHbIe HEPAaBEHCTBA
2.7 [ToxazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuia cucteMsbl JIMHEWHBIX ypaBHEeHHA. ONpeenTeNb MaTPUIBI
3 OyHKIWH U TpaduKu
3.1 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE




¢ynkuuu. YétHeie u Heu€éTHBIe QyHKUMU. [lepuognueckue GpyHKINHI

Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymu dyHxnum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[Ipumenenne nNpPoOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuu HajJl MHOKecTBaMU. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OrmcaresibHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 [CeomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA
VYyeonuk: «I'eomerpusi» 10-11 kinaccel. bazoBbiit U mpoduiIbHBIN YpOoBEHB /
JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomiies u nip. - M.: [IpocBenienue

3agauu no reomerpun: [locobue mis yyamuxcesa 7 — 11 k1. odmeoOpasoBar.
yupexnaenuit / b.I'. 3uB, B.M. Meiinep, A.I'. baxanckwuii.. — 5-¢ u3g. M.:
IIpocsemenue

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

N3yuenue reomerpuu B 10 — 11 kmaccax: METOJ. peKOMEHIAlUU K y4eO0.: KH.
st yautenst / C.M. Caaksn, B.®. Byty30B. — 3-¢ u3a. — M.: [IpocBemienue,
3uB b.I'. «/lunaktrnueckue marepuaisl o reomerpun 11 11 kmaccan, M.:
[Ipocsenienue,

3uB b.I'., Meiinep B.M., baxanckuit A.Il. «3agaun no reomerpun 11 7-11
KiaccoBy». — M.: [IpocBenienue,

HynuuubH FO.I1. KonTponsHbie paboTsl o reomeTpuu: 11 kinacc: Kk yueOHUKY
JI.C. Atanacgna — M.: I3narenscTBO «OK3aMEH»

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Ypoxu Poccuiickoii anekTponHoi mikossl (POII)

NHDOOYPOK

AKnacc
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