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INOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  (GOopMHpyeMoe  TMpU  U3YYEHUU
OOyYarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbu3nuecKux 3aaau.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM 0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOTO NMPO(ecCHOHAIBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHUYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SABJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATHIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHbBIE CIOCOOBI pelIeHUs 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJENH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE MOHHMAHUS POJM AKCHOMATHUKH IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JOKAa3aTeNbCTB W aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU U3YUYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelMBarOmnXcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapasuieibHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NMPSIMBIX, MAPAIIIETBHOCTD MPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHAIPABIEHHBIMU CTOPOHAMHU, YIOJl
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYIIAPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIECHIUKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW: MpU3HAK  NEPHEHAMKYJISAPHOCTH  JABYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IUIOCKOCTBIO, BYTPAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpuszma: N-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NpaBWIbHOW mupamubl. [IpaBuiibHble MHOTOTPAHHUKH: TMpaBWJIbHAS MpU3Ma U
npaBWibHas TNUpamMuAa, MpPaBUIbHAs TPEyrojibHas MNUpaMuia M MPaBUIbHBINA



TeTpadap, Kyo. IlpencraBieHwe o mNpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MAPaAMHU/IBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOpBI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJN MexXay BekTopamMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MnoBepxHocTeld. Tena BpalieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHUs] Ha TJIOCKOCTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapajiienenumneaa M cienctsus u3 He€. OO0béM npsaMol u
HAKJIOHHOW MpPU3MBbI, WIMHIPA, TUpaMHUibl U KoHyca. O0bEM 1Iapa U 1M1apoBOro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl miockocTbio. [loHATHE MHOTrOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue momoOusi, romoreTus. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUs 111apa, METObl TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXkeHUd. I[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBUXKEHUS UM PABEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



HNJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJEHHBIY YPOBEHbB) HA YPOBHE
CPEJHEI'O OBUHIETI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TMPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymeir mpodeccnrn W Ppeanu3oBbBIBATH COOCTBEHHBIC JKHU3HECHHBIC TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAHME TI00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM, OpUeHTaIUs
Ha TNPUMEHEHHE MATEeMATHYECKMX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpY)KalOUIEH Cpelbl, IJIAHUPOBAHWE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3AIMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTYpol Kak CpeJICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYILECTBIISATh MPOEKTHYI0 U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAINHMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIPOLIECCA, & TAKKE BbLIBUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYk ACHHUS B COOTBETCTBHH C YCIOBHUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX U NHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJiemMbl, pelaeMod 3aJaud, BbBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha TOHMCK
pELIeHUs], COMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOACTBO IMO3ULMUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

MPEACTABIIATh PE3YJbTAThl PEUICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBaHUS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

Pery/siTuBHbIE YHUBEpPCcaJIbHbIe y4eOHbIe /1eiicTBUA

Camoopranuzamnus:



COCTaBJISITh IJIaH, AITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 pelIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTUAMH CTEPEOMETPUU TIpU
pelIeHnN 3a7a4 U MPOBEACHUN MAaTEMATUUYECKUX PACCYKIACHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPHU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KIAcCCU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C yIJlamMud B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpU3Ma,
nupamuja, NpsMOYroJIbHBINA Mapasuienenumnes, Kyo);



e KJIacCH(pUIIMPOBATh  MHOTOTPAaHHWUKH, BBIOWpAas  OCHOBAHUS [
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NpOEKTHpOBaHUEe (UTYp Ha IJIOCKOCTb, BBIMIOJHATH HU300pakeHUs QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISATH IUIONIAAM  I[OBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMK/ia), TCOMETPUUYECKHUX TEJl C TPUMEHEHUEM (HOpMYIL,

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUU
duryps;

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

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaXO0XX/ICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUN MaTEMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPHUMEHATH MPOCTEUINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYECHHBbIE 3HAHUSA HA MPAKTUKE: CpPaBHUBaTh U
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa pelleHusT MaTeMaTUyecKu  CcQOopMyIHpPOBAHHON
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTYyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIH C MCHOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyalluH, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX NPU PEIICHUU
' TCOMETPUUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHAMH: MApPAUICIBHOCTh W TEPIEHAUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYIPAaHHBIM YroJl, TpaHU ABYIPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOIO yIiia, JMHEWHBIN Yroy ABYTPaHHOIO yIiia, TpaaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaThb MNOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIT
' MHOTOI'PaHHHK, JJIEMEHTHl MHOTOIPAaHHUKA, TPaBUILHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIbI MHOTOTPAHHHKOB (IMHpamMuaa, IMPU3MA,
' IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJacCU(UKalUU (BBIMYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalIeIICITUTICIBI )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
) METOJI CIIEJI0B
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOIOM CJIE/IOB, BBLIMIOTHATH
7.11 (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
WIK alTOpPUTMaM, TPHUMEHSSI HW3BECTHBIC aHATUTHUYECKHE METOJbI TpHU
7.12 pelIeHWH CTaHIAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCIICHUE
paccToOsSHUN MEXIy ABYMS TOYKAMH, OT TOYKH O TMPSMOM, OT TOYKUIO
TUTIOCKOCTH, MEXTY CKPEIINBAOIIUMUCS TIPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
WIK alTOpPUTMaM, TPHUMEHSSI HW3BECTHBIC aHATUTHUYECKUE METOJbI TpHU
7.13 pEIIeHNH CTaHAAPTHBIX MATeMAaTUYECKUX 3a7ad Ha BBIYHCICHUE YIJIOB

MCKAY CKPCIIHUBAOIIUMHUCA HNPSAMBIMU, MCIKIAY HpHMOﬁ n IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB




Bbraucnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3MAa,

7.14 nupamMuga) ¢ mpuMeHeHHeM (OpMyJl, BBIYHUCIATH COOTHOIIEHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh TOHATHUSIMU: CHMMETPHUS B TPOCTPAHCTBE, IICHTP, OChb M
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U IJIOCKOCTH CUMMETPUU (DUTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHEOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (uUrypax, TMpeACTaBICHHYIO Ha
YepTekax U PUCYHKAX
[IpumensiTb reomeTpuueckre (QakThl IS PEUICHHUS CTEPEOMETPHYECKHX
7.17 3aj1a4, MPEINOoaraloliuX HECKOJbKO IIIaroB pelIeHUs, €ClIH YCIOBHS
MIPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 [IpuMmensATh mOpoCTEMIIME NOPOrpaMMHBIE CPEACTBA H  AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3a]1a
719 [TpuBOIUTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U
' JKU3HU, Paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh PEajbHbIC
CUTYallUu ¥ MPUMEHATh U3yYCHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cPopMyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATh pEabHbBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEA0BaTh IOCTPOECHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPHUYECKUX TIOHATHH U TEOpeM, armapara aareOpsl,
pemiate  MpakTHYeCKHUEe  3a7add,  CBSA3aHHBIE C  HAXOXJICHUEM
TCOMETPUUYECKUX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMH: LUJIHMHIPUYECKAs MOBEPXHOCTh, O00pa3yrolue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IIIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yronire KOHUYeCKOo MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KrnaccudumupoBars B3auMHOE pacmoioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA
6.5 CErMEHTA, IApPOBOH CIIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbrancnsate 00bEMBI M IUIOMIAM  TOBEPXHOCTEH Tel  BpalleHus,
' TEOMETPHUECKUX Tell C MpUMEHEHUEM PopMyT
6.7 OnepupoBaTh TOHATHSAMH: MHOTOTDAaHHUK, BIHCAaHHBIH B chepy U

ONMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO




BpaILCHUS

6.8

6.9

BBIYHCIATE COOTHOIICHHSI MKy IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxarh uzydyaemble GUTYpHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbnonHATe (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Te
BpallcHus

6.11

6.12

6.13

W3BnekaTb, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensiTb reomeTpuueckre (QakThl ISl PEUICHHS CTEPEOMETPUUYECKHUX
3a/1a4y, MPENOJIaralolluX HECKOJBKO IIAaroB pEIIeHUs, €CIU YCIOBUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

6.15

6.16

BI)IHOJIH?ITI) I[el\/JICTBI/ISI CJIOKCHUA BCKTOpOB, BbIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI), KaKnuMHn CBOﬁCTBaMH OHHU
001a1af0T

[TpuMeHSTh MpaBUIIO HapalIeeuIIe/a IPU CI0KCHHH BEKTOPOB
OHGpI/IpOBaTI) ITIOHATUAMMU I[eKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBe,
BEKTOpP, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YrOJ
MEXy BEKTOPaMH, CKaJSIPHOE MPOU3BEIICHHE BEKTOPOB, KOJUIMHEAPHBIC U
KOMIUTAaHAPHBIE BEKTOPHI

6.17

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

3aJIaBaTI) IIJIOCKOCTH YPABHCHHEM B }ICKapTOBOI\/JI CUCTCME KOOpAHAT

Peniate HpOCTCfII.HHG TCOMCTPHUYICCKUC 3a/la4 HAa IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIICHUU H
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peHICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATh mpocTeMIHe MpPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B TpUPOAC U
JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHUKE. aHAJIM3UPOBATL PCAJIBHLIC
CUTyalluu U IPUMCHSATH U3YUYCHHBIC MOHATUA B IMPOLCCCC MOUCKA PCIICHUS
MAaTEMAaTHYCCKHU C(I)OpMYHHpOBaHHOﬁ HpO6JICMBI, MOZACIIMPOBATh PCAJIbHBIC
CUTyallUl Ha SA3BIKC TCOMCTPHUU, HCCICHAOBATH IOCTPOCHHLIC MOICIHU C




UCITIOJIb30BAHUEM T'€OMETPUYECKUX TOHATHI M TeopeM, amnmapara anreOpsl,
pemiarb ~ INPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXOXIECHUEM
F€OMETPUYECKUX BETUYUH



Kox
7

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
10 KITIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAILJICIbHBIE
M CKpewmuBarouecss npsmble. [lapamienpHOCTP MHpsAMBIX U IJIOCKOCTEM B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXKIy NPSIMbIMU B NpocTpaHcTBe. [lapaimienbHOCTh IIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: TNEPIEHAUKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MPSAMbIE NApAJIEIbHBIE U MEPIECHIUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON M IIJIOCKOCTH, TEOPEMA O IPSIMOW NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKIY NPSIMOU U INIOCKOCTBIO, IBYIPAHHBII
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema 0 TpEX MepreHIUKYIApax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOIPAHHHUKA, BBINYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsL TTIOBEPXHOCTH NpU3Mel. [lapaienenunen, npsAMOyTrOabHBIN MapauieIenuIe] u
ero cporcrBa. [Iupammnaa: N-yrosbHas mUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPaMHUAA,
IpaBWJIbHAs TPEYyrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMU I

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOM, IJIIOCKOCTH.
OJIEMEHTBl ~ CMMMETPUM B  NHUPAMMJAAX, HNapajuielenuneaax, MpPaBHIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncnenue »5eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrasl. [lmomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MPU3MBI, IJIONIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [1011aap 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IIPABUJIBHOW INMUpaMUIbI, TEOpEMa O IUIOLIAAM YCEYEHHOM NMUPaMUIBL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOIICHUST MEXKIY IUIOMIAIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

Kon
6

11 KIIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

6.1

6.2

6.3

6.4

[unmuuapudeckasl MOBEPXHOCTb, 00pa3yloue MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
WIAHIPUYECKON MOBEepXHOCTH. [[WimMHAp: OCHOBaHWS M OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOJTHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIlIMHA, oOpasyromias U OcCh,
IJI0maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu chepsl. Bzanmuoe
pacroyiokeHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib
chepsl

N300pakeHue Tes BpalleHust Ha IIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca

6.5

6.6

6.7

KomOuHnanmu Ten BpameHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BiucaHHAsE B MHOTOIPAaHHHK, WIIH TEJIO BPALICHUS

[Tonstue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbt

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU MIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

6.9

6.10

Ceuenust nuiIMHApa (MapajuieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOJAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBuiio mapamtenenumnena. Pemenue 3aaa4, CBs3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMH

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCICHUE YIIIOB MEXKIY MNPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

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

Brnanenue MerogamMm J0Ka3aTenbCcTB, ANTOpPUTMAMM pELICHUs 3ajad;
yMmeHue (GopMyJIHpOBaTH W ONEPUPOBATH MOHATHSAMH: OIpEIeTICHHE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh UX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOM HHAYKLHU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3aj]1a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUH; YMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCAHMsI PeaTbHBIX MPOLIECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYruxX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a]1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umucaa, CHUHYC, KOCHHYC M TAaHI€HC IPOU3BOJBHOIO YHCIHA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
qHCel; YMEHHE UCIIOb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001Iuii
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:
MOCJIEI0BATENbHOCTb, apudMeTHuecKass Mporpeccusi, IeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAss TIeOMETpUYEcKas IpOrpeccus;




YMEHHUE 3a/laBaTh I1OCJIEAOBAaTEIbHOCTH, B TOM 4YHCJIE C IOMOIIbIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTE IPUMEPHI MCIIOJIb30BAaHMUS KOMILJIEKCHBIX YHCEN; ONEepPUPOBAThH
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIUYHBIX IPUEMOB; pPEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

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

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMHM, MOHOTOHHOCTh
GyHKIMM, KCTpeMyM (yHKLIMM, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOJHOM, TepBoOoOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HAaXOOUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (YHKUUH;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-DKOHOMHYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




nomoInbio auddepeHInanTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMHU, oOpaTHAs (YHKIIHS,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTesbHAs |
jgorapupmuueckass (GyHKLUHU; YMEHHE CTPOUTh TIpaUKH H3Y4YEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (QYHKIUH IS pelIeHHus ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0 M 4YacTH, Ha JABMXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTATOB; YMEHHE MOJIEIUPOBAThH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETHPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0/IEHUS C TIOMOILBIO TUarpaMM pacCceuBaHUs U JIMHEHHOW perpeccuu
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOopMyIBI CIIOKEHHS W YMHOXEHHS BEpOSTHOCTEH, (opmymy momHOH
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS Ul PEHICHUs 3a7ad; OICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYHUHA yIia, IIIOCKUN YTroJl, IBYrpaHHbINA
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOI'OIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, MIOMIAIb
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs C(fbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTH CCYCHHC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHHWKH, (PUTYpBI M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTh ONpeAeNeHHs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPHUECKIE OTHOIICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mmHa, yrom, IUIOMIAJb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYP

VYmenune ONCprUpOBaAThH MHOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOU3BEIACHHE, YIOJ MEXIY
BCKTOpaMH1; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MATEeMAaTHKU B H3yYEHUH TPUPOTHBIX M OOIMIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHE pAaClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EID

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Uucna v BBIYUCICHUS
11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HATYpaJIbHOW cTeneHu. J[elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ palMoHalIbHBIM IoKa3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIE BEIYUCICHHS, TIPAaBUJIa OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU
1.8 [Ipeobpa3oBanue BbipaxeHU
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
21 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaiiioHanbHbIe ypaBHEHHSI
2.3 Tpuronomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKre ypaBHEHUS
2.5 Lenbie u 1poOHO-parMOHANTBHBIE HEPABEHCTBA
2.6 WppanpoHaibHbie HEpaBEHCTBA
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 Oynkumu u rpaguku
3.1 Oynkuus, cnocodbl 3ananHus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHBIE




¢yukuuu. YétHble 1 HeuéTHbIle pyHKUMU. [lepuoanyeckue GyHKIUN

Ob6nacte ompezeneHuss W MHOXKECTBO 3HadeHW Qynkuuu. Hynmu QyHkumm.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HATypajJbHBIM U LENbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Toukum paspeiBa. Acumnrotel rpadukoB (ynkmuii. CBoiictBa  (QyHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIEro U HAaMMEHbIEro 3Ha4eHUus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HajJli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOpBI
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