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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, yMEHHME BBIIBUIATb U ONPOBEPraThb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEH O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKMX MOJENSX, MO3BOJSIONIMX OIUCHIBaTh U M3ydaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO ammapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  MOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKHE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IPOBEJCHUM PACCYXACHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs,, YMEHHUSI WX HMPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
(GopMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IpHU



000CHOBaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

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

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTH 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  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOol paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
[apajuleJIbHble W CKpeluuBarolmyecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B napayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeabHOCTh IIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HNpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JINHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXTpaHHbId U MHOTOI'PAaHHBIC YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yIua. TeopemMbl KOCHHYCOB W CHUHYCOB JUJIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAs U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOJbHBIM — IMAapajulelieNUMIE]] W €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: nN-yronbHas mnHUpamMuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpaMuIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[loHATHA: ULUIMHAPUYECKAs IIOBEPXHOCTb, KOHHWYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHusi Ha TIockocTh. Pa3BépTka nmuimHapa u koHyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MpPU3MBI, LWJIMHIpA, TUpaMHUibl U1 KoHyca. O0bEM 11apa U 1M1apoBOTro
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BNUCAHHONM B MHOTOTPAaHHUK HIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Paszmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pPKAbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBHI, OMNPOCHI M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, dTHYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaau30BbIBATh COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelIeHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBJIATh MPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWH MEXAYy TMOHATUSIMH, (POpMyIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHUS U BHIBOJIbI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb NOJACHCHHUA IIO0 XOI[y peUICHUA 3ada4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)K,JIeHI/ISI C Cy>K)1€HI/I${MI/I IIpyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIAH, aJITOPUTM PEIIEHU 33]1auM, BBIOMpATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yibTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, 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.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX NPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KIAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIAaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMM B IPOCTPAHCTBE, MEXIYy HNpSAMOH H
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHATHS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUHMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpuueckre (aKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eckKu  COPMYJHUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, MCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubnunoreka LIOK
! Baezienme B crepeoMeTpiio 10 https://m.edso00.ru/1c209e37
) [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 16 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 20 bubnuoreka [IOK
IUIOCKOCTEM https://m.edso0.ru/1c209e37
4 Vel MeXXAy OpSAMBIMU U IIOCKOCTSIMH 18 bubmorexa [JOK
Ay ip https://m.edso0.ru/1c209e37
bu6nunorexa LIOK
> MrororpanHHuiH 20 . https://m.edso0.ru/1c209e37
N bubmuoreka [{OK
6 OOBEMEI MHOTOTPAHHNUKOR 10 https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CeUCHUS, PACCTOSHUS U YIIIbI 8 1 bubmorexa [OK
p ' P T https://m.eds00.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 T
©ia Bpatemtt 30 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
2 O0nEnmer Ten 30 1 https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
3 BekTopsl u KOOpIMHATHI B TPOCTPAHCTBE 30 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 12 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[Sy'»IEHI/Iﬂ :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypest
[Ipenmer crepeomerpuu. OCHOBHBIE
1 noHATHs crepeoMeTpud. [lonstue 06 1
aKCHOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPUU U CIEACTBUS U3 HUX.
[Ipenmer crepeomerpuu. OCHOBHBIE
2 MIOHSTHSI, AKCUOMBI CTEPEOMETPUHN U 1
HEKOTOpBIE CIIEJICTBUS U3 AKCHOM.
3 Pemenue 3a1a4 Ha IPUMEHEHHE AKCHOM 1
CTEpPEOMETPUU U CIEACTBUM U3 HUX.
4 Pemenue 3anau. CamocrostenbHas padora. 1
B3anMHOe pacnionokeHue npsMsIX B
5 npoctpanctse. [lapamiensHblie npsiMbie B 1
MIPOCTPAHCTBE.
5 [TapamtensHOCTB TPEX NpsiMbIX. [Ipu3Hak 1
NapaJUIeIbHOCTH MPSIMBIX B IIPOCTPAHCTBE.
Pemrenue 3agad mo treMe:
7 "[TapanienbHOCTh NPSAMBIX B 1
IIPOCTpaHCTBE".
[TapaninenbHOCTh NPSAMOM U MIIOCKOCTH.
8 Onpenenenue , MpU3HaK NapajljieIbHOCTH 1

IIPSIMOM U TNIOCKOCTH.




Pemenue 3agay.

10 Pemenue 3amauy.

11 Pemenue 3anay. 1
B3anMHOe pacnosnokeHue npsmsIx B

12 npoctpancTBe. CKpenuBaromuecs 1
npsiMble. [Ipru3HaK CKpenuBaromuxcs
TPSMBIX.

13 Pemenue 3amauy. 1

14 VYIUIBI C COHANPABIEHHBIMU CTOPOHAMU 1

15 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1

16 VYron Mexay nNpsMbIMU B TPOCTPAHCTBE 1

17 [TapamienbHOCTB IIOCKOCTEN: 1
napaieIbHbIe TUIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN 1
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TUTOCKOCTH: TETPadp, KyO, 1
napaiesenume,|

20 [Toctpoenue ceueHuii

21 Iloctpoenue ceueHnii
Kontponbnas padota o teme "lIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE. 1
[TapamienbHOCTh IPSIMBIX U IIIIOCKOCTEN"
IlepnieHIUKYIAPHOCTD NPSIMOM U

23 TUTOCKOCTH: TIEPTICHIUKYIISIPHBIC TIPSIMbIC B 1
MPOCTPAHCTBE

24 [IpsiMble mapasienbHble U 1

NEPpUNCHAUKYIIAPHBIC K IIJIOCKOCTH




[IpsiMble apasienbHele U

25 NEPIECHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

29 Teopema 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

30 Teopema o npsAMo# epHEeHAUKYIIPHON
IJIOCKOCTH
[lepnieHIuKysIp ¥ HAKIIOHHBIE:

31 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IIIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:

32 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
[lepnieHIUKYISIp ¥ HAKIIOHHBIE:

33 paccTosiHuEe OT TOYKH JI0 TIIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
IlepnieHIUKYNAp U HAKIIOHHBIE:

34 paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 TUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroa

JBYTPaHHOTO yIiia




JIByrpaHHBIN yroJl, JMHEHHBIA yromi

37 1
JIBYTPAHHOTO yTJia
IlepneHuKyISIPHOCTD MIJIOCKOCTEM:
38 MPU3HAK MEPIEHANKYISIPHOCTH JIBYX 1
IIJIOCKOCTEN
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
39 MPU3HAK NEPICHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
40 MPU3HAK MEPIECHIUKYISIPHOCTU IBYX 1
IIJIOCKOCTEMN
41 Teopema o Tpéx nepneHAUKYISIPax 1
42 Teopema o Tpéx nepneHAUKYISIPax 1
43 Teopema o TpEX mepneHAUKYISIPax 1
44 Pemenue 3anay. 1
45 Pemenue 3anau. 1
46 [IpsiMOyTONBHBIN MapauIeenuIe]t. 1
47 KonTtponbHas pabora. 1
48 [ToHATHE MHOTOTpaHHUKA. DIIEMEHTHI 1
MHOTOTPaHHHUKOB.
[Tpu3zma. DnemenTs! npu3msl. [lnomans
OOKOBOI TOBEPXHOCTHU U MOJTHOMN
49 ITOBEPXHOCTH MPSIMOM IPU3MBI, IUTOIIA b 1
OCHOBaHMH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU TPSIMOU TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
50 MIOBEPXHOCTHU IIPABHIIBHOM MUpaMUBbI, 1

Teopema O TIJIoMmaIu OOKOBOM




IIOBEPXHOCTH YCEUEHHOM ITUPaMUIbI

51 Pemenue 3amauy.

52 Pemenue 3agau.

53 [Tupamupga. [Tnowmans nosHoOM
MMOBEPXHOCTU TUpaMuIbl. Permenue 3amay.

54 [IpaBunbHas nupamuaa. [nomans
MMOBEPXHOCTHU MPABUIILHON TUPAMUJIBI.

55 Yceuénnas nupamua. [Lmomaas 60KoBoiA
MMOBEPXHOCTU YCCUEHHOU MTUPAMH/IBI.

56 Pemenue 3amauy.

57 Pemenue 3amauy.

58 Pemenue 3amau.
CummeTtpus B ipocTpaHcTBe. [IpaBuibHbIC

59 MHOTOTPaHHUKHU. BUbI IPaBHIBHBIX
MHOTOTPaHHHUKOB.
Butbl mpaBUIIBHOTO MHOTOTPAHHHKA.

60 DneMEeHThl CHMMETPUU MPAaBUIBHBIX
MHOTOTPaHHHUKOB.

61 Pemenue 3agau.

62 [TonsTHe HUAMHAPA. DIEMEHTHI IUIHH]IPA.
Ceuenus HUIUHAPA.
[Tomaab MOBEPXHOCTH IIUITHHIIPA.

63 Pemrenne 3a1a4 Ha BEIYMCICHNE THIOMIAIN
OOKOBOI1 MOBEPXHOCTH LIUIUH/IPA.

64 Pemrenue 3amau.

65 Pemenne 3amgau.

66 Pemienne 3amgau.




67

Konyec. [Tonsitue konyca. CeueHus: KoHyca.

Pa3BépTka 60KOBOI MOBEPXHOCTH KOHYCA.

68 [Tnomans moBepXxHOCTH KOHYca. Perenne
3ajad.

69 Penrenue 3a1a4 Ha BBIYHCIICHUE TUTOMIAIN
OOKOBOW TIOBEPXHOCTH KOHYCA.
Yceuéunslii konyc. [Tnomans 60KoBOMA

70 MOBEPXHOCTH YCEUEHHOTO KOHYCA.
Pemenue 3amay.

71 Pemenue 3anau.

712 Pemenue 3amauy.

73 Pemenue 3anau.

74 Cdepa u map. BzaumHoe pacnonoxeHue
cdepbl U TIOCKOCTH.

75 Kacarenbnas miockocts k cdepe. Pemenue
3a/ad.

76 [Tnomane chepsl.

77 Perienue 3a1a4 Ha MHOTOTPAaHHUKH,
WIMHAP, KOHYC | ap.

78 Pemenue 3a1a4 Ha MHOTOrpaHHUKH,
IWJIAHJIP | TIap.

79 Perienue 3a1a4 Ha MHOTOTPAaHHUKH,
WIAH]IP, KOHYC U TI1ap.

80 [ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHA.

[ToBTOpenue, 0600mEeHNE U
81 CUCTEMAaTH3aIMsI 3HAHUHA Kypca TeOMETPHH

10 xiacca.




[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS

82 3HaHUM 1Mo reomeTpuu 3a kKypc 10 knacca. L

83 [ToBTOpeHwue, 060611.[6HI;I€ u 1
CUCTEMaTHU3AIMs 3HAHHM.

84 IToBTOpEHME, 0606H_ICHI:IC u 1
cUCTeMaTH3alys 3HAHHH.

85 Pemenue 3a1a4 HAa MHOTOrpaHHUKM, 1
UWIMHIP, KOHYC U TIap.

86 [ToBTOpeHME, 0606HI€HIfe " 1
CHUCTEMaTHU3AIUs 3HAHHH.

87 Pemenue 3amauy. 1

88 Pemenue 3agad no Bcemy Kypcy 1
TCOMETPHH.

89 Pemenue 3aa4 no Bcemy Kypcy 1
TCOMETPHH.

90 Pemenwue 3ana4 mo Bcemy Kypcy 1
TE€OMETPHH.

91 Pemenue 3amay. 1

92 Pemenwne 3agau. 1

93 Pemenue 3amay. 1

94 Pemenwne 3agau. 1

95 Pemienne 3amgau. 1

96 Pemenune 3agau. 1

97 Pemenue 3agad nmo Bcemy Kypcy 1
reomerpu 10xiacca.

98 WroroBas koHTposibHAs paboTa.

99 Pemenwne 3agau. 1




100 HTorosslii ypok 1o Kypcy. 1

101 HToroBeiii ypok 1Mo Kypcy. 1

102 HTorosslii ypok 1o Kypcy. 1
OBUIEE KOJIMYECTBO YACOB I1O0 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aara wppopbie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTsbI pecypen
1 [lonsiTHE BEKTOpa B IPOCTPAHCTBE. 1
[ToHsiTHE BEKTOPA B IPOCTPAHCTBE.
2 PaBenctBo BekTopoB. KosnneapHsie 1
BEKTOpa.
3 Pemenue 3anau no teme: "Ilonsitue 1
BEKTOpA B [IPOCTpaHCTBE".
CrnosxeHue 1 BBIMUTaHUE BEKTOPOB.
4 BexTopnsie paBencTa. Cymma 1
HECKOJIbKMX BEKTOpOB. [IpaBuio
MHOTOYTOJIbHUKA.
YMHOKEHHE BEKTOpa Ha YUCJIO.
5 OcCHOBHBIE CBOMCTBA YMHOKEHUS 1
BEKTOPA Ha YUCJIO.
Pewenne 3anau.
Pemenue 3agau. 1
3 Kommnnanaphusie BekTopsl. [IpaBuio 1
napajuleJenunesa.
Kommmanaphseie Bektopa. Pasnoxenne
9 BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM 1
BeKkTOpaM. Pemenue 3anau.
10 Pemenne 3amau.
11 Pemenue 3anau. 1




Koopaunats! BekTopa. IIpsimoyronbHas

12 cUCTEMa KOOPJIUHAT B POCTPAHCTBE.

13 JIeficTBHs ¢ BEKTOpaMH, 3aIaHHbIE
CBOMMU KOOpAMHATaMu. Pemenue 3a1ay.

14 Pemenue 3amauy.

15 CBsi3b MEX1y KOOpJIMHATAMU BEKTOPOB U
KOOPAMHATAMU TOYEK.

16 [Ipocreiimue 3a1aun B KOOpAUHATAX.
Pewmenne 3anau.

17 [Ipocreiimne 3a1aun B KOOpAMHATAX.
Pemenue 3amau.

18 [Ipocreitmue 3aga4n B KOOpAUHATAX.
Pewmenne 3anau.
Paznoxenune BekTopa 1o Tpém

19 HEKOMIUJIaHApHBIM BekTopaM. [IpaBuio
napajuiesenumnena

20 VYpaBHenue chepsl.

21 Pemenue 3amau.

22 Pemenue 3anau.

93 VYron mexay BekTopamu. CKasipHOE
MPOU3BEJCHNUE BEKTOPOB

24 Briuucnenue yrioB Mex1y OpsiMbIMUA U
TJIOCKOCTSIMU

o5 Brluucnenue yrioB Mexay OpsiMbIMUA U
IJIOCKOCTSMU. Penienue 3amay.

26 KoopanHaTHO-BEKTOPHBII METO TPU

PEIICHNHU 3a1a4.




Pemenue 3agau koopIMHATHO-

27 1
BEKTOPHBIM METOJIOM.

28 Pemienue 3agau.

29 Pemenue 3amauy. 1

30 Pemienue 3amau.

JBmkeHus. Buapl IBMKEHUN:

31 [EHTpaJIbHAsi CHMMETPHS, OCEeBast 1
CUMMETPHS, 3epKAIbHAS CHMMETPHS 1
napaJuleIbHbIN NepeHoc. Pemenue 3anay.

32 Pemenue 3amau. 1

33 Pemenue 3a1a4 Ha MOBTOPEHUE 110 TEME: 1
" BekTopbl B IpOCTpaHCTBE".

34 Pemenue 3a1au Ha TOBTOPEHHUE T10 TEME: 1
" BekTopsl B ipocTpaHcTBE".

35 KoHnTponpHas padora. 1
[TousTue 00bEMa. O0BEM

36 MPSIMOYTOJIBHOTO TIapajlIeIICITHITE 1A, 1
Pemenue 3agau.

37 O06BEéM npsimoit mpu3Mel. Pemenue 3aaauy. 1

38 Pemenne 3amauy. 1

39 Pemenwne 3amauy. 1

40 O0neém munuHApa. Pemenue 3amay. 1

41 Pemenne 3amau. 1

42 Pemenne 3ama4 Ha BeIYMCIeHe 00HbEMOB 1
pa3HBIX TEJL.

43 Brruncienne 00bEMOB TEN C IIOMOIIBIO 1

OIIPEACIEHHOIO UHTETpAIA.




O06bEM HakIIOHHOM TpU3MEI. Perienue

44 1
3ajau.

45 O6bém nupamusl. O0BEM ycedEHHOM 1
OUPaMUJIBI.

46 Pemienue 3a1a4 Ha BeIYKCIIEHUE 0OOBEMOB 1
HUpaMUI.

47 Pemenue 3anau. 1

48 Pemenue 3amau. 1

49 Pemenne 3anau. 1

50 O06BéM KoHycCa. 1

51 O0BEM yceu€HHOro KoHyca. 1

52 Pemenne 3anau. 1

53 Pemenue 3amau. 1

54 O0BEM m1apa u Tomaas chepsl. 1

55 OO0BEM 11apOBOT0 CETMEHTA, IIAPOBOTO 1
CJIOS M IIIAPOBOTO CEKTOpA.

56 Pemenne 3ama4 Ha BEIYMCIEHHE 00BEMOB 1
KPYTJIBIX TEJI.
Penienune pa3HbIx 3a/1a4 Ha

57 MHOTOIPAHHUKH, HUIUHAP , KOHYC U 1
mrap.

58 KonTtponpHas pabora. 1
IToBTOpEHME KypCca IIIaHUMETPUH. Y TJIbI

59 M OTPE3KH, CBSI3aHHBIE C OKPY)KHOCTBIO. 1
Yrois Mexay KacaTeJIbHOU U XOpIOH.

60 JIBe Teopembl 00 OTpe3Kax, CB3aHHBIX C 1

OKPYKHOCTBIO . Pemienue 3anau.




VIl ¢ BEpIIMHAMU BHYTPH U BHE €€.

61
Penrenue 3amau.

62 BnucanHbI 4eTBIPEXYTONBHUK.

63 OnucaHHBIN YETHIPEXYTOJIBbHHUK.

64 Pewenne tpeyronbHukoB. Teopema o
MeIuaHe.

65 Teopema o OHCCEKTpHUCE TPEYTOJIbHUKA.

66 Pemienue 3agay no riaHUMETPUU TS
nmoarotoBku K EI'D.

67 Pemenue 3a1a4 no rmiaHUMETPUH JISI
noaroroBku Kk EI'D

68 Pemenue 3a1a4 no miaHUMETPUH JIS
nmoarotToBku k EI'D.

69 Pemienue 3aay o riaHUMETPUU TS
moAroToBku K EI'D.

[ToBTOpeHue , 00001IeHNE U

70 cucTtemMaTu3anus 3HaHuil. Pemenue
pa3HBIX 33724 110 CTEPEOMETPHH.
[ToBTOpenue, 06001IeHUE U

71 cuctemaruzanus 3HaHuil. [loaroroska
EI'D. Pemenue pa3HbIX 3a/1a4 10
CTEPEOMETPHHU.

79 ITonroroska xk EI'D. Pemenue
reoMeTpuueckux 3amad u3 6a3zst ®UIN.
ITonroroska k EI'D. Pemenue

73
reoMeTpuueckux 3aaad u3 6azsl OUIN.

72 Pemienue 3agau o BceMy Kypcy

TCOMETPHH.




Pemenue 3agau no Bcemy Kypcy

75
T€OMETPUH.

76 Pemenue 3agau no Bcemy Kypcy
T€OMETPUH.

77 Pewenue 3aiay no Bcemy Kypcy
T€OMETPUH.

78 Pemenue 3agau no Bcemy Kypcy
T€OMETPUH.

79 Pemenue 3agau no Bcemy Kypcy
T€OMETPUU.

80 Pewienue 3anau no Bcemy Kypey
T€OMETPUH.

81 Pemenue 3agau no Bcemy Kypcy
T€OMETPUU.

82 Pemenue 3agau no BceMy Kypcy
T€OMETPUU.

83 Pemenue 3agau no Bcemy Kypcy
T€OMETPUU.

84 Pemenue 3agau no Bcemy Kypcy
T€OMETPUU.

85 Pemenue 3agau no Bcemy Kypey
T€OMETPUU.

86 Pemenue 3agau no Bcemy Kypcy
T€OMETPUU.

87 Pemenue 3agau no BceMy Kypcy
T€OMETPUU.

88 Pemenue 3agau no Bcemy Kypcy

TCOMETPHH.




Pemenue 3agau no Bcemy Kypcy

89 1
T€OMETPUH.

90 Pemenue 3agau no BceMy Kypcy 1
TEOMETPHH.

o1 Pewenue 3aiay no Bcemy Kypcy 1
T€OMETPUH.

92 Pemenue 3agau no Bcemy Kypcy 1
T€OMETPUH.

93 Pemenue 3amay. 1

94 Pewienue 3agau o BceMy Kypcy 1
T€OMETPUH.

95 Pemenue 3agau no Bcemy Kypcy 1
T€OMETPUH.

96 Pewienue 3agau o BceMy Kypey 1
TE€OMETPHUH.

97 Pemenue 3agau no Bcemy Kypcy 1
T€OMETPUH.

98 Pemenue 3agau no Bcemy Kypcy 1
T€OMETPHUH.

99 Konrtponsnas pabora. 1

100 Pemenue 3agau no Bcemy Kypcy 1
TEOMETPHH.

101 Pemenue 3agau no BceMy Kypcy 1
T€OMETPUH.

102 Pemenue 3agau no Bcemy Kypcy 1
TE€OMETPHH.

OBUIEE KOJIMYECTBO YACOB I10 102
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
25 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPH PEUICHUU
' TreOMETPUUYECKUX 3a7a4
- OnepupoBaTh MOHATHSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEH
-4 KnaccuduupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJl, TPaHU JABYIPAaHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYTPaHHOIO yIJia, FpaaycHas
Mepa JBYTpaHHOIoO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH U HEBBITYKJIbBII
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
27 PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajIeTIenuIe, Ky0)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHHS IS
- Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOIPAHHUKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TMpPSIMbIE M  HAKJIOHHBIE IPU3MBI,
TapajuIeTICTUTIC b )
- OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
11 Ctpouth ce4eHHss MHOTOIPAaHHUKOB METOJIOM CJIEAOB, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BU/I CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aJIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJIbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, MNPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCbhb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (HUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEINONArallluX HECKOJIbKO IIAroB pPEIICHHs, €CIIU YCIOBUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoJac nu

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJICJINPOBaTh pEabHbIE CUTYallMd Ha SI3bIKE I'€OMETPHHM, HCCIEN0BAThH
MOCTPOEHHBIE MO C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: IUIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromme KOHHYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
66 Bbruucnate 00BbEMBI M IUIOMIAJM TOBEPXHOCTEH TeNm BpalleHMs,
' TEOMETPUYECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIHMCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJTH TEJIO
BpaIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MOJAOOHBIX TeI
6.9 N300paxkaTh nzydaemble (GUIYpBl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) IUIOCKHE YEepPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS TeI
BpallleHus
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(MOPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MNpPEICTaBICHHYI Ha
yepTexkax U puUCcyHKax
[TpumensTh reomeTpuyeckue (PaxKThl A PEHICHUS CTEPEOMETPUUYECKHUX
6.12 3a7a4, MPEANONaraloluX HECKOJbKO IIaroB PEIICHUs, €CIU YCIOBHUS
PUMEHEHUS 33JJaHbl B IBHOH (opme
6.13 OrmepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonaaTh Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE MIPOU3BEIECHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh HM3yYEHHBbIE MOHSTHUS B MpOLECcCe
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NPaKTUYeCKUe 3a1aul, CBSI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IIIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajulefibHble U CKpeluBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaijiebHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [Ipocreitmue mpocTpaHCTBEHHBIE (DUTYPHI HAa IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUH

7.3

7.4

IlepneHgUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYIISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIENIbHBIE U IEPIEHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yroia JAByrpaHHoro yria. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMs (PUryphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yroibHas
Ipy3Ma, TPaHU U OCHOBAHUS IPU3MBI, NpsMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapauienenumen, IpsAMOYroJIbHBIN I1apauIeICIIUAIIC T
u ero coucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NMPABUIbHAS U yCEUEHHAs MUpaMUIA.

DIeMEHTHI IIpu3Mbl MW IMHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUC




7.5

7.6

1.7

[IPaBUJIBHOIO MHOIOIPAaHHUKA, IIpaBWJIbHAs IIpU3Ma M IpaBWIbHAsg MUPAMHUIA,
IIpaBWJIbHAs TPEYrojibHas MUpaMuAa U NPaBWIbHBIN TeTpasrap, Kyo. Ilpencrasienue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’lp, AOJEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B NMIUPAMUJIAX, NapaJuICICIUIIEIaX, IPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOW IOBEPXHOCTH U IOJHOH IIOBEPXHOCTH TNPSMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA

I'eomerpus

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
HWIMHIPUYECKON TOoBepXHOCTH. LlMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,
oOpasyromias U oCh, TUIOIaAb OOKOBOW 1 MTOJIHOW TTOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHWYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHHWE W BepIInHA, OOpasyromias U OCh,

MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

Cdepa u map: neHtp, paauyc, AMaMeTp, IIouiaab NoBepxHOCTH ceprl. Bzanmuoe

pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIomaib
cdepbl
N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEépTka HuIMHApa U KOHyca

KomOuHanmu Tten BpalieHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OINHCAHHBIHN

okoJio cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TTapayienienunena u ciaenctBust w3 He€. OOBEM IHIMHIpA,

KoHyca. O0bEM 1mapa u miomanb chepsl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY  IUIOLIAJSIMU

o MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpsiMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauM B KoOpJAuMHATax. YTros Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIrJIOB MCXKAY HNPAMBIMU M IIIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3ada4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

BnaneHne meromamMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSMH: OIpENeNICHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ] MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKICHHUA IpPU PEIICHUM  3a]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEPUPOBATH IOHATUAMHU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJI1 ONKUCAHUS PEAIbHBIX IPOLECCOB U ABJICHUIN U IIPU PEILECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHSATHIMH: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTETIEeHb C IeJIBIM T0Ka3aTeseM, KOPeHb HaTypalbHOM CTEeNeHu, CTENeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
nokaszareieM, Jorapupm UHCIa, CHUHYC, KOCHMHYC M TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAaIlOHAJIbHOE YHCIIO,
UppallMOHAILHOE  YMCJIO,  MHOXXECTBA  HATypaJbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIIee
of1ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3aaad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHe
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OIICPUPOBATH IMOHATHAMU: ITOCICAOBATCIBHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpryuecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHIATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YPABHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE peEIlaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C TIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMH, HauOOJIblIee U HAaUMEHbIIee 3HAYCHUS
(GYHKLIMU Ha TPOMEXYTKE, HepepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
¢byHKIMY, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE UCMOIb30BaTh MNPOU3BOAHYIO MJs HCCIENOBaHMS (PYHKLUH,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO I HAXOXACHUS HAWIy4IlIEro

pE€UiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIbHO-DKOHOMHUYCCKHUX M




($U3UYECKUX 3a/layaxX; HAXOJIUTh IIOMAIN U 00bEMBI (DUTY C MTOMOIIBIO
WHTErpajia; IPUBOJAUTH MPUMEPHl MAaTEMATHYECKOIO MOJIECTUPOBAHUS C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKIMsA, KOMIO3UIUS (YHKUMH, JTUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTH TpapUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUS NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rpadukm QyHKOMA yIs
pelleHys] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: cpefHee aprupMeTHIeCcKoe, MeIuaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEICTABICHHYIO B TaOaWIax, Ha
quarpammax, rpadukax, OTpaskaroly0 CBOWCTBA PeabHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUArPaMM;
UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BENWYHMHBI, (YHKUHUM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IIOKa3aTeJIbHOTO © HOPMAJIBHOTO PpaCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS TS pEeLICHHS 3a7aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXIY NPSMBIMH, YTOJI MEXAY IpPSIMONH M IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
pellleHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTH TMHMPaMHJIbI, TPU3MBI, KOHYyCa, IMWIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYyCa, I1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUsS KOHYCa WM LUJIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHns n3y4aeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUSI
IpH PEIIeHWH 3a7ad; HaXOJUTh TeOMETPUYCCKHE BEIUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATBHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBbIC (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHWE HAaxOJUTh OTHOIIEHHE OOBEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpHUpOBAThH MOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIUHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHUE BEKTOpa 1o Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHE HCIIOJb30BaTh BeKTOpHBIﬁ n KOOp)II/IHaTHBIfl METOL
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHUs 3a/lauu;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MPOLECCOB M  SBICHHH; YyMEHHE pPAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEpPbl MaTeMaTUYECKUX OTKPBITUH POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




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

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucell
19 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JIpOOM, TPOIICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KopeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ nenslM nokasareneM. CTeneHb ¢ paluOHaIbHBIM M0Ka3zareseM. CBoiicTBa
' CTETEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecATHYHbIE U HATYPAIbHBIE JOTapUPMBI
JleiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepamud ¢ JeHCTBUTEbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, MTPABUJIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenbie u 1poOHO-paiOHANbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULIbl




OyHKIMH U TpaduKu

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkiun. [Tpon3BoHbIe SIEeMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HAa4YeHUs! (PYHKIHMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHosecTBO, onepanuy HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl 1 BEKTOPBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
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IIpoceemnienue, 2020
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