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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpPyeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB T'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpoOBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS ~ BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACISIX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUIECHUS, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJECHNUHN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pElLIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECca K U3YUEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel u  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padoueit
POrpaMMBbl, pacHpeleEHHBIM MO ToJaM OOy4YeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE IMO3BOJISIET:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

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



COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockocth. [lapamienbHO€ M LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApPAJUICIABHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas W yced€HHass mnupamuzibl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, NpPaBWIbHAsg TPEYroybHAas NUpPaMUAa W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABHIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTOopaMm. [IpsMoyrosibHass cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanuy Ten BpauieHuss U MHOrorpaHHuKkoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAabh chepsl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAILIEHUS: CEUCHUS UWIIAHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMU: METOJ CJIIEJA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKYIIIEH TNTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaIbHAg CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, ONPOCH U JAPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAIIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYAs 3ICTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karollel cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak c¢epbl UYeJOBEYECKOM JEeSTENIbHOCTH, JTamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh CMmoco0 pemieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (PUKCHpyIOIIME  TPOTHBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, sIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXIACHUSAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yipTaTa pelieHus
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MNpU pElIeHHH Y4YEeOHbIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHU,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, 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 JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BIIEKATh, MpPEOOPa3OBBIBATH U HUHTEPIPETUPOBATH HH(POPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PpEelIeHHs] MaTeMaTH4ecku  chopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U c(epuyecKoid MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYCHHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIojioKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUMCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ T[EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSAIIUE YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMEeTpUueckre (aKThl I PEIICHHUS] CTEPEOMETPUICCKHUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUECHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTH4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax pPa3BUTUSI FEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Konu4yectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMmblI Bcero Konrpoubrsre o0pa3oBaTesbHbIEe pecypchl
padoThI
A cnam EI'D. Cpennee obmee
oOpa3zoBaHue.YyeOHbII MOAYIb 110
1 BBenenue B ctepeoMeTpuio 23 1 PELLICHITIO TPYIHEIX 3a/aiHil 10
yueOHOMY mpeameTy "MaremaTuka
(yrnybnennsiii yposens)". 10-11
knaccel", AO U3narenbcTBO
5 B3anMHOe pacnionoxeHue npsMsIX B 6
NIPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IJIOCKOCTEH B 3
NIPOCTPAHCTBE
4 [TeprieHIUKYIAPHOCTD MPSIMBIX U IMJIOCKOCTEN 25 1
B IIPOCTPAHCTBE
Vriel U paccToOsTHUS 16
MHororpaHHuKu 7 1
BexTops! B mpocTpaHcTBe 12
8 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS 5 )
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHnTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE

uudposbie

Ne n/m Tema ypoka KonTpoJbHbIe
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsbl
OcHoBHbIe MpaBuiia H300pakeHUs Ha bubnnorexa [JOK

1 PUCYHKE IIJIOCKOCTH, ITApaUICIbHbBIX 1 https://m.edsoo.ru/

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHn: TOUKa, psmas, bubnnorexa [JOK

IIJIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE https://m.edsoo.ru/
2 IpaBUiIa N300paKEHUS HAa PUCYHKE 1

IJIOCKOCTH, MapaJIJIENIbHBIX MPSMBIX

(OTpe3KoB), cepeilHbI OTPE3Ka

[TonsTHA: EpeceKaroIuecs MIOCKOCTH, bubmuoreka [IOK
3 [IEPECEKAOIINECS NPsIMasi U INIOCKOCTh; 1 https://m.edsoo.ru/

MIOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkaroecs MIOCKOCTH, bubmmnoreka HOK
4 [EPECEKAIOIINECS MPAMAs U IUIOCKOCT; 1 https://m.edsoo.ru/

MIOJIYTIPOCTPAHCTBO

[TonsTus: nepecexaronyecs MIOCKOCTH, but6mmoreka [IOK
5 [IEPECEKAIOIINECS NpsAMas U INIOCKOCT; 1 https://m.edsoo.ru/

nostynpoctpascTBo. CrapToBas

JTUArHOCTHKA.

MHororpaHHiKH, U300paKeHHE bubnuorexa [JOK
6 MPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1 https://m.edsoo.ru/

HECYIIECTBYIOIINX 0OBEKTOB
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7 AKCHOMBI CTEPEOMETPUHU U IIEPBBIE Bu6muoteka [JOK

CJIEJICTBHS U3 HUX https://m.edsoo.ru/
8 AKCHOMBI CTEPEOMETPUH U TIEPBbHIC bubmmoreka [JOK

CJIEJICTBHS U3 HUX https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUM U TIEPBHIE bubmuorexa [JOK
9 cieactsus u3 Hux. CrocoOnl 3a1aHust https://m.edsoo.ru/

MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

O0603HaYeHUS PSIMBIX U TUIOCKOCTEH

N3o00paxenune cedyeHuit nmupamMuabl, kKyoa u bubnnorexa [JOK

MPU3MBbI, KOTOPBIE MPOXOJSAT Yepe3 UX https://m.edsoo.ru/
10 pé6pa. N3o0pakeHune nepeceueHus

MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue

MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N3o00paxkeHne cedyeHuit mupamMuabl, kKyoa u bubnnorexa [JOK

IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UxX https://m.edsoo.ru/
11 pédpa. M3o0paxkeHne nepeceueHus

MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue

MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N300paxkeHne cedyeHuit mupamMuabl, Kyoa u bubnmnorexa [JOK

IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX https://m.edsoo.ru/
12 pédpa. M3o00paxkeHne nepeceueHust

MOJYYEHHBIX IUIOCKOCTE. PackpammBanre

MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N300paxkeHne cedeHuit mupamMuibl, Kyoa u bubnmnoreka [JOK

IIPU3MBI, KOTOPBIE IIPOXOJAT Yepe3 UX https://m.edsoo.ru/
13 pEdpa. N300paxkeHne nepeceueHust

MOJYYEHHBIX IUIOCKOCTEM. PackpalnBanre

MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU
14 Merton cnenoB [uisi TOCTPOCHUS CEUYEHUI bubmuorexa [{OK
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Meton ciie10B JUIsl IOCTPOEHUS CEUEHUM.

https://m.edsoo.ru/
bubnunorexa LIOK

15 CaoiicTBa nepece4eHuid MpsIMbIX U https://m.edsoo.ru/

IIJIOCKOCTEN

Merton cnenoB Uit TOCTPOCHUS CEUYEHHUI. bubmmoreka [JOK
16 CaolicTBa niepece4eHnii NpsIMbIX U https://m.edsoo.ru/

IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo bubanorexa [JOK
17 TpéM TOUuKaM Ha p&éopax. Co3manue https://m.edsoo.ru/

BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB

IIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo bubnnorexa [JOK
18 TpéM Toukam Ha p€Opax. Coznanue https://m.edsoo.ru/

BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB

MIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo bubnnorexa [JOK
19 TpéM TouKaM Ha péopax. Co3nanue https://m.edsoo.ru/

BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB

MIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo bubnmnoreka [JOK
20 TpéM TouKaM Ha péopax. Co3nanue https://m.edsoo.ru/

BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB

MOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o bubmmnorexa [JOK
21 MPOIOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue https://m.edsoo.ru/

TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema bubnuorexa [JOK
22 Menenast. PacueTsl B ceueHHUsIX Ha https://m.edsoo.ru/

BBIHOCHBIX 4eprexax. Mcropus pazsutus
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IJIJAHUMETPUU U CTEPEOMETPUH

93 KonTponbhas pabota "AKCHOMBI bubnmnoreka HOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/
B3anmHoe pacnosioskeHue npsiMbIX B bubmuorexa [IOK
24 npoctpaHcTBe. CKpEeIMBaOIIUECs MPsSIMBbIE. https://m.edsoo.ru/
[Ipu3Haky CKpenMBarOMUXCs MPSAMBIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHUU U bu6nmoreka LIOK
€MHCTBEHHOCTH IPSIMOM MapasuieIbHON https://m.edsoo.ru/
o5 JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIlled Ha JaHHOU
npsMoii. Jlemma o nepeceueHuu
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO
[TapannensHOCTH Tpex NMpsMbIX. Teopema o bubnnorexa [JOK
26 TpEX MapauIeNIbHBIX NpAMBIX. Teopema o https://m.edsoo.ru/
CKPEUIMBAIOIINXCS MPSMBIX
[TapannenpHOE MPOEKTUPOBAHUE. bubmuorexka [IOK
97 OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO https://m.edsoo.ru/
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapaunenbHON TPOEKIUN
enTpanpHas npoekuus. Yroi ¢ bu6muoreka [JOK
28 COHAITPaBJIICHHBIMH CTOPOHAMU. YTOI https://m.edsoo.ru/
MEXy NMPSIMbIMU
3agaun Ha 10Ka3aTeIbCTBO U but6mmorekxa [IOK
29 HCCIIEIOBAHHUE, CBSI3aHHBIE C https://m.edsoo.ru/
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE
30 [TonsATHA: MapauIeIBHOCTD NPSMON U bubmuotexa [JOK

IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak

https://m.edsoo.ru/
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[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK 1
IJI0CKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCIICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bubnunorexa LIOK
https://m.edsoo.ru/

31 [1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B

IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOIAIIETO YEPE3 bubmmoreka [JOK
32 JAHHYIO IIPSIMYIO Ha 4epTEkKE U https://m.edsoo.ru/

MapaJyIEIbHOIO IPYrou npsmoit. Pacuér

OTHOILIEHUH

[TapannenpHas npoekuys, IPUMEHEHNE AJIs bubnuoreka [IOK
33 IIOCTPOEHMSI Ce4eHul Kyba u https://m.edsoo.ru/

napauienenumnena. CeoncTaa

napajuieJienune1a u Ipu3Mbl
34 [TapamtensHbie ockoctu. Ipu3Haku bubmuoteka [IOK

MapaJuIeIbHOCTH ABYX IUIOCKOCTEH https://m.edsoo.ru/

Teopema 0 mapajuIeIbHOCTH U bubnmnorexa [JOK
35 €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN https://m.edsoo.ru/

4yepe3 TOUKY, He MPUHAIEKALLYIO TaHHOM

IJIOCKOCTH U CIIEICTBUA U3 HEE

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O bu6muoreka [JOK
36 [apaJUIEIbHOCTH IIPSIMBIX NIEPECEUCHHUS IPU https://m.edsoo.ru/

NIEPECEUEHUH JIBYX MapalIeIbHbIX

IIJIOCKOCTEM TpEThen

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 bu6muoreka [JOK
37 OTpe3Kax NapajuIeIbHBIX MPSIMBIX, https://m.edsoo.ru/

3aKJIFOUYEHHBIX MEX]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NTPSAMOH ©
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ABYMS MTapaJlJICIIbHBIMUA INIOCKOCTAMHA

38 [ToBTopenue: Teopema I[Tudaropa na bubmuorexa [JOK
IIJI0OCKOCTH https://m.edsoo.ru/
39 [ToBTOpEHME: TPUTOHOMETPUS bubmuorexa [IOK
MPSAMOYTOJIbHOTO TPEYTOJIbHUKA https://m.edsoo.ru/
40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubmmoreka [JOK
rapasuiesenure1a https://m.edsoo.ru/
41 Brruncnenue 1MH OTpEe3KOB B KyOe u bu6nmorexa LIOK
MIPSIMOYTOJIBHOM IapajuieIenuIe1e https://m.edsoo.ru/
[lepneHauKyISIpHOCTD NPSMOU U bubanorexa [JOK
42 mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH https://m.edsoo.ru/
MPsIMOM U MJIOCKOCTH
[lepneHMKyYIAPHOCTD NPSMON U bubmmnoreka HOK
43 IJI0CKOCTH. [IpH3HaKk nepneHuKyIs[pHOCTH https://m.edsoo.ru/
IIPSIMON U TUIOCKOCTH
Teopema o CylIeCTBOBaHUU U bubmuoreka [IOK
44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH https://m.edsoo.ru/
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTU
45 [ImockocT U nepreHInKyIsIpHbIE UM bu6muoreka [JOK
NpsIMBIE B MHOT'OTPAaHHUKAX https://m.edsoo.ru/
146 [1110CKOCTH M IEPIIEHIUKYIIAPHBIE UM bubmuoreka [IOK
IIPsIMBIE B MHOTOI'PAaHHUKAX https://m.edsoo.ru/
47 [lepnennukynsp u HakinoHHas. [locTpoenue bu6muoreka [JOK
MEPIICHAUKYIISIPA U3 TOUKHU Ha NPAMYIO https://m.edsoo.ru/
48 Ilepnennukynsp u HakinoHHasd. [loctpoenue bubmuotexa [JOK
MEPIEHINKYISAPA U3 TOUYKH HA TMPAMYEO https://m.edsoo.ru/
49 TeopeMma o Tpéx nepneHANKYIApax (mpsmast bubnmoreka [JOK
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u oOparHast)

https://m.edsoo.ru/

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

bub6nmoreka IIOK

>0 u oOparHasi) https://m.edsoo.ru/
51 Yron Mexay CKpenuBaromuMucs bub6nmoreka [IOK
MPSAMBIMHU https://m.edsoo.ru/
59 [Touck nepreHMKyIsIpHBIX IPSIMBIX C Bbu6muoteka [JOK
ITOMOILBIO NIEPIEHANKYIIAPHBIX ITIOCKOCTEN https://m.edsoo.ru/
53 OproroHanbHOE MPOSKTUPOBAHNE bubmorexa HOK
https://m.edsoo.ru/
[Toctpoenue ceueHwuii Kyoa, MPU3MBI, bubmmoreka [JOK
o4 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO https://m.edsoo.ru/
OpPTOTOHAJIBLHOM MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBI, bubnnorexa [JOK
55 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO https://m.edsoo.ru/
OpPTOTOHAJILHOM IPOEKIINU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO bubmuoreka [IOK
56 nockocTH. IIimockoct cumMmeTpuit B https://m.edsoo.ru/
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubmmnoreka HOK
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU https://m.edsoo.ru/
58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér bu6muoreka [JOK
pacCTOAHUM OT TOYKH J0 MIOCKOCTH https://m.edsoo.ru/
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér bubmuoreka [JOK
pacCTOAHUM OT TOYKH 10 MIIOCKOCTH https://m.edsoo.ru/
Crioco0ObI OMyCTUTP TTEPIICHIUKYIISPBI: bubnuotexa [JOK
60 CUMMETPHUS, CABUT TOYKH I10 TapaJIICITHbHOM https://m.edsoo.ru/
IpsAMOI
61 CnBur 1o HenmapaIeTbHOU MPSMOH, bubnuorexa [JOK
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U3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/

KontponbHas padota "B3anmuoe

bub6nmoreka IIOK

62 pacroyio’keHue MpsIMBIX U IIIOCKOCTEN B https://m.edsoo.ru/
npocrpaHcrae”
[ToBTOpEHME: YTOa MEXKIY NPSIMBIMU HA bubmuorexa [JOK
63 IJIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB
[ToBTOpEHME: yroa Mexay bubnuoreka [IOK
64 CKPEITUBAIOIIMMHUCS IPSIMBIMH B https://m.edsoo.ru/
IIPOCTPAHCTBE
65 I'eomeTprueckne METObI BBIYUCICHUS Bbu6mmoteka [JOK
yria MeXay IpsAMBIMU B MHOTOTPaHHUKAX https://m.edsoo.ru/
66 JIByrpanHbIil yroia. CBOMCTBO JIMHEHHBIX bubmmnoreka HOK
YIJIOB ABYTPAHHOTI'O yria https://m.edsoo.ru/
67 IlepnenaukynsapHele miockoctd. CBoiicTBa bubmuoteka [IOK
B3aUMHO IEPIECHAUKYIISPHBIX IIJIOCKOCTEN https://m.edsoo.ru/
[Ipu3Hak nepneHaAuKyJIApHOCTH bubmmnoreka HOK
68 IIJIOCKOCTEM; TeOpeMa O MPSAMON https://m.edsoo.ru/
IIepeCEYEHM IBYX MIIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEH INIOCKOCTH
[IpsimoyronbHBIN napasuienenunes; Kyo; bu6muoreka [JOK
69 W3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO https://m.edsoo.ru/
napajuleJenune1a
70 Teopema 0 tMaroHany NPSMOYTOJIBHOTO bu6muoreka [JOK
MapajuIeNIeNUNeNa U CIEACTBUE U3 HEE https://m.edsoo.ru/
71 CrepeomeTpruecKre U MPUKIaIHbIE bubnmoreka [JOK

3aaa4u, CBA3aHHBIC CO B3aUMHBIM

https://m.edsoo.ru/
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PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,

bub6nmoreka IIOK

72 NapaJuleIbHbIE INIOCKOCTU B CTaHJAPTHBIX https://m.edsoo.ru/
MHOTOTpaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA bubmuorexa [JOK
73 CKPEIIMBAIOIINXCS MIPSAMBIX, PACCTOSTHUE https://m.edsoo.ru/
MEXy CKpEIIUBAIOUIUMUCS MIPSIMbIMU B
IIPOCTBIX CUTYaLUSAX
74 PaccrosiHue OT TOUKH JIO0 MIOCKOCTH, bu6nmorexa LIOK
paccTosiHUE OT MPSAMOM JI0 TIOCKOCTH https://m.edsoo.ru/
Boruncnenue paccTossHUN MEXay Bbu6moteka LJOK
75 CKPEILMBAIOIIUMUCS IPSIMBIMU C TIOMOILBIO https://m.edsoo.ru/
NEPIEHIUKYIISPHON MIJIOCKOCTH
TpéxrpanHslii yroj, HepaBeHCTBA IS bubmmnoreka HOK
76 TpexrpaHHbix yrioB. Teopema [ludaropa, https://m.edsoo.ru/
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTIO yIJia
77 DneMeHTHI CPepruIecKoil reOMEeTpHUH: bubnnorexa [JOK
reoae3nyecKie JMHUU Ha 3eMiie https://m.edsoo.ru/
78 KonrtponbHas pabora "Yrisl u bubmuoreka [IOK
paccrosiHus" https://m.edsoo.ru/
79 Cucremaru3zanus 3HaHuK "MHOTOrpaHHHUK bubnuotexa [JOK
U €ro 2JIeMEHTHI" https://m.edsoo.ru/
80 IIupamupa. Buael nupamun. [IpaBunpHas bubmuoreka [JOK
nupamMuzaa https://m.edsoo.ru/
81 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL. bubmuotexa [JOK
IIpaBunbHas npusma https://m.edsoo.ru/
82 [IpsiMoit mapanenenunea, NpsMOyroIbHBINA bubnuorexa [JOK
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napaJiesienunes, Kyo

https://m.edsoo.ru/

Brinykibsie MHOTOrpanHuKkd. Teopema bubmuorexa [JOK
83 N .
Ditnepa https://m.edsoo.ru/
Brinykibsie MHOTOrpanHuku. Teopema bubmuorexa [IOK
84 Oiinepa. [IpaBuiibHBIE U IOJTYIIPABUIIbHBIE https://m.edsoo.ru/
MHOT'OTPaHHUKH
bubnunoreka LIOK
85 K 6ora "M "
OHTpOJIbHAs paboTa "MHOrorpaHHUKH https://m.edsoo.ru/
86 ITonsiTe BekTOpa HA TTIOCKOCTH U B bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/
bubnunoreka LIOK
7
8 Cynmna Bekropos https://m.edsoo.ru/
88 Pa3nocTe BekTOpOB bubamorexa LOK
https://m.edsoo.ru/
bubmmoteka IIOK
89 I1
Papiio napaiiieiemnead https://m.edsoo.ru/
90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/
01 PaznoxeHnue BekTopa 1o 6aszucy Tpéx bubmuoreka [IOK
BEKTOPOB, HE JIEKAUIUX B OJHOMN IJIOCKOCTH https://m.edsoo.ru/
but6mmorekxa [IOK
92 C
KAIFPHOC TPOHSBEACHIC https://m.edsoo.ru/
93 Beluncnenue yriia Mexxy BEKTOpaMu B bubmuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/
b K
94 Htorosast kKoHTpoJbHAsA padota (BIIP) hgfs?;j;?:;(szgr(j /
95 Hrorosast koHTpOJbHAsA padora (BIIP) bubnmorera LHOK

https://m.edsoo.ru/
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. bubnuorexa [JOK
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/
. bub6nmoreka [IOK
97 [Ipocreiimme 3aga4u ¢ BEKTOpPAMH 1 https://m.edsoo.ru/
N bub6nmoreka [IOK
98 [Ipocreiime 3a1aun ¢ BEKTOpaMH 1 https://m.edsoo.ru/
N bubmuoreka [IOK
99 [Ipocreiimme 3a1a4un ¢ BEKTOPaMH 1 https://m.edsoo.ru/
bubnunoreka LIOK
100 Hostoperine L https://m.edsoo.ru/
[ToBTOpeHue Bbu6mmoteka [JOK
101 1
https://m.edsoo.ru/
[ToBTOpeHue Bbu6mmoteka [JOK
102 1
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Newm - Tema ypoxa KoHTpoJibHbIC wHppopbIe
Bceero oOpa3oBaTe/ibHbIE
padoTshI pecypebI

1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1 bubnnoreka [JOK
Ha IJIOCKOCTH U B IIPOCTpaHCTBE" https://m.edsoo.ru/

5 [ToBTOpenue tems! "CxkanspHoe 1 bubnnorexa [HOK
MPOU3BEJICHNE BEKTOPOB" https://m.edsoo.ru/

3 [ToBTOpenue temsl "Boruncnenue yria 1 bubnnorexa [HOK
MEXJly BEKTOpaMH B IIPOCTpaHCTBE" https://m.edsoo.ru/

4 [ToBTOpEeHue Tembl "Y paBHEHUE TPSIMO, 1 bubnmnoreka [JOK
IIPOXOJAIIEH Yepe3 JBe TOUKN" https://m.edso0.ru/

5 IToBTOpenue. Bxognasa nuarHocTuyeckas 1 bu6mmorexa [IOK
pabora. https://m.edsoo.ru/

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 bubnuorexa [JOK
yYpaBHEHUE MJIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/

bubnunoreka [JOK
7 BekropHoe npousBeneHne 1 https://m.e dsogru /

8 JInHeHbIE HEPAaBEHCTBA, JUHEMHOE 1 bubnmoreka [JOK
IIpOrpaMMUpPOBaHUE https://m.edso0.ru/

9 JInHeHbIE HEPAaBEHCTBA, TMHEUHOE 1 bubnmoreka [JOK
IIPOrpaMMUpPOBaHUE https://m.edso0.ru/

10 AHanuTHYECKHEe METO/IbI pacuéTa yria 1 bubnnoreka [JOK
MEXIy IPSMBIMUA B MHOTOTPaHHUKAX https://m.edsoo.ru/

1 AHaMTUYECKHE METO/IbI pacyéra yria 1 bubnmoreka [JOK

MCKAY MIIOCKOCTSAMU B MHOT'OI'paHHUKAaX

https://m.edsoo.ru/
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®dopMyia pacCTOSIHUSA OT TOYKH 10

bubmuorexa [JOK

12
IJIOCKOCTH B KOOpAMHATAX https://m.edsoo.ru/
13 HaxoxneHnue paccTostHUM OT TOYKHU 110 bu6mumorexa [IOK
IUIOCKOCTH B KyOe https://m.edsoo.ru/
14 Haxoxnenue paccTosHUN OT TOYKH 10 bu6mmoreka [IOK
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/IE https://m.edsoo0.ru/
15 KonTtponpsHast pabora "AHanutudeckas bubnnorexa [HOK
reomerpus” https://m.edsoo.ru/
16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE bubnuorexa [JOK
MHOT'OI'PAaHHUKHU https://m.edsoo.ru/
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB buomiorexa IJOK
https://m.edsoo.ru/
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE bubnuoreka [IOK
18 IJIOCKOCTH, ITEPECEYEHHS NPSAMBIX U https://m.edsoo.ru/
IIJIOCKOCTEMN
19 [TapajienpHble NpsAMbIE U IIJIOCKOCTH: bubnuoreka [IOK
napajjieJIbHbIe CEYEHUs https://m.edso0.ru/
20 [TapamienbHbIe IPSIMBIE U INTIOCKOCTH: bubnnoreka [JOK
pacu€T OTHOLIEHUI https://m.edsoo.ru/
91 [TapannenbHble IpsAMBIE U IIIOCKOCTH: YIJIBI bubnuorexa [IOK
MEXIY CKPEIIUBAIOMNMHUCS IPSIMBIMHA https://m.edsoo.ru/
[lepneniuKymnsipHbIE IPSIMBIE U MIIOCKOCTH: bubnuoreka [IOK
99 CTaHJApTHBIE APl IEPIEHIUKYIISAPHBIX https://m.edso0.ru/
IUIOCKOCTEN U MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB
93 [TepieHAMKYASIpHBIE TPSIMBIE U TNIOCKOCTH: bubmuorexa [JOK
TeopeMa O TpeX MEePIEeHIUKYIIpax https://m.edsoo.ru/
24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH: bubmuorexa [JOK
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BBIYUCJICHUA OJIMH B MHOI'OI'PAHHUKAX

https://m.edsoo.ru/

HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

bu6mmoreka [IOK

25 (bopMyIIbI JUTS TUTOIIAIeH, COOOpaKEHHS https://m.edsoo.ru/
no00us
[ToBTOpEHME: TIIOIIAIM MHOTOYTOJILHUKOB, bu6mmoreka [IOK
26 bopMyJIBI IS TUTOMIAACH, COOOpaKEHUS https://m.edsoo.ru/
nmonoous
[ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, bubnnoreka [JOK
27 dbopMyIbl TS IOIIAACH, COOOpaKEHUS https://m.edsoo.ru/
nmonoous
Ilnomany ceyeHnii MHOrOrpaHHHUKOB: bubnuorexa [JOK
28 IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha https://m.edsoo.ru/
4acTH, COOOpaxKeHHs Moa00us
Ilnomany ceyeHnii MHOrOTPaHHHUKOB: bubnuorexa [JOK
29 TUTOIIAN MTOBEPXHOCTEH, pa3pe3anus Ha https://m.edsoo.ru/
YacTH, COOOpaKeHUs O 100Mst
Konrtponsnas pabdora "[loBropenue: bubnuoreka [IOK
30 MHOT'OTPaHHUKH, CEUEHUS https://m.edsoo.ru/
MHOTOTPaHHHUKOB"
31 O6béM Tena. O6beM MPSIMOYTOIHBHOTO bubnmoreka [JOK
napajuiesaenunena https://m.edso0.ru/
39 3amaun 00 yABOCHUH Ky0Oa, O KBaApaType bubnuorexa [JOK
Ky0a; 0 TpUCEKLIUHU yTJia https://m.edso0.ru/
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C bubnuorexa [IOK
33 00BEMOM MPSIMOYTOIEHOTO https://m.edsoo.ru/
napasuiesenumnena
34 IIpukitagHble 3aqa4n, CBsI3aHHbIE C bubnuoreka [IOK

BBIUKCIICHHEM 00BhEMA MPSIMOYTOILHOTO

https://m.edsoo.ru/
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napajujicjicnmicaa

35 O06BEM psMON TIPU3MBI bubmmorexa [TOK
https://m.edsoo.ru/
36 CrepeomeTpuyiecKkue 3aj1auu, CBI3aHHbIE C bubnmoreka [JOK
BBIYMCIIEHUEM 00BEMOB IPSAMOI IPU3MBI https://m.edsoo.ru/
37 [Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM bu6mmoreka [IOK
MPSIMOM MPU3MBI https://m.edsoo.ru/
Brranciieane 066EMOB TEJT C TTOMOIIBIO bu6mmorexa [IOK
38 onpenenéHHoro uaTerpaiga. Oobém https://m.edsoo.ru/
HAKJIOHHOM MPU3MBI
Brranciieane 066EMOB TEJT C TTOMOIIBIO bu6mmorexa [IOK
39 omnpenenénHoro uHTEerpana. OosEM https://m.edsoo.ru/
MU PAMHU/TBI
40 ®dopmyna o0béMa nupamuabl. OTHOIIEHHE bubnunoreka [JOK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM https://m.edsoo.ru/
41 ®opmyna o0béMa nupamuabl. OTHOIICHKE bubnmnorexa [JOK
00BEMOB MUPaMH/JL C OOLIUM YTIIOM https://m.edso0.ru/
42 CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C bubnuorexa [JOK
00BEMaMH HAKJIIOHHOW MPU3MBI https://m.edsoo.ru/
43 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHBIE C bubnmoreka [JOK
00BEMamMH MUpaMUIbI https://m.edsoo.ru/
[Ipuknanueie 3apaun mo Teme "OObEMBI bubnmoreka [JOK
44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM https://m.edsoo.ru/
TIPU3MBI
45 [Tpuxnanueie 3ana4un no Teme "OOBbEMBI bubnnoreka [JOK
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaAMUIbI https://m.edso0.ru/
46 [Ipumenenue 06bEMOB. Beruncienue bubmuorexa [JOK

PaCCTOSAHUA 00 IMMIOCKOCTH

https://m.edsoo.ru/
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47 KonTponpHas padora "O0beM bubnmoreka [JOK
MHOTOTpaHHUKA" https://m.edsoo.ru/
Hunuaapuyeckasi IOBEPXHOCTbD, bu6mumorexa [IOK

48 00pa3yromme UIHHIPUISCKON https://m.edsoo.ru/
MIOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP. bubmuorexa [JOK
[1momaas MOBEpXHOCTH UIIMHIPA https://m.edsoo.ru/

50 Konunyeckasi moBepXHOCTh, 00pazyroliue bubnnoreka [JOK
KOHMYeCKOH noBepxHocTu. Konyc https://m.edsoo.ru/

51 CeueHue KOHYCa MIO0CKOCTBIO, bubnuorexa [JOK
MapajuieIbHOM IJIOCKOCTH OCHOBAHUS https://m.edsoo.ru/

59 Yceuénnblii konyc. M300paxeHne KOHyCOB bubnuoreka [IOK
U YCEUEHHBIX KOHYCOB https://m.edso0.ru/

53 [Tomane 60KOBOI MOBEPXHOCTH M TMOJTHOM bubnuorexa [JOK
MIOBEPXHOCTU KOHYCa https://m.edso0.ru/

54 [Tomane 60KOBOI MOBEPXHOCTH M TOJTHOM bubnuorexa [JOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/
CrepeomeTpruecKkue 3aJauu Ha bubnunoreka [JOK

55 JI0KAQ3aTeJIbCTBO U BBIYUCIICHUE, https://m.edsoo.ru/
MOCTPOEHUEM CEUCHUH NWJINHIPA, KOHYCA
CrepeomeTpHruecKkue 3a1a4u Ha bubnmoreka [JOK

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE, https://m.edso0.ru/
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca

57 IIpukiagHeie 3aqa4n, CBSI3aHHBIE C bubnnoreka [JOK
OWJIUHIPOM https://m.edsoo.ru/

58 IIpukitagHble 3aqa4n, CBsI3aHHbIE C bubnuoreka [IOK
HWIAHAPOM https://m.edsoo.ru/

59 Cdepa u map bubnmoreka [JOK
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ITepeceuenue cdepsl 1 mapa ¢ IIOCKOCTHIO.

https://m.edsoo.ru/
bubmuorexa [JOK

60 Kacanwue mapa u cdepsl m1ockocTbio. Bua u https://m.edsoo.ru/
n300pakeHHE 1mapa
[Tepeceuenue cdepsrl u mapa ¢ MIOCKOCTHIO. bubnmoreka [JOK
61 Kacanue mapa u cdepsl miaockoctsio. Bug u https://m.edsoo.ru/
n300paxxeHue mapa
62 VYpasuenue chepsl. [Inomans chepsl u eé bubnnoreka [JOK
yacTen https://m.edsoo.ru/
bubmuorexa [JOK
63 Cummetpus cdepsl 1 mapa httos-//m.edsoo.ru/
CrepeomeTpuueckue 3aJauu Ha bubnnoreka [JOK
64 JI0Ka3aTeIbCTBO 1 BEIUHUCIICHHUE, CBSI3aHHBIC https://m.edsoo.ru/
co cepoit U mapoM, IOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpruecKkue 3aJauu Ha bubnmnorexa [JOK
65 JI0Ka3aTeJIbCTBO 1 BEIUHUCIICHHUE, CBSI3aHHBIC https://m.edsoo.ru/
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
66 [Ipuxaanele 3a1auu, cBsI3aHHbBIE CO chepoit bubnuorexa [IOK
U 11apoM https://m.edso0.ru/
IToBTOpEHME: OKPYKHOCTh HA INIOCKOCTH, bubnnoreka [JOK
67 BBIYMCIICHUS B OKPYKHOCTH, CTaHIapTHbIE https://m.edso0.ru/
mogoous
68 Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U bu6mmorexa [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/
69 3anauu o Teme "Tena v MOBEPXHOCTH bubnmoreka [JOK

BpanieHus"

https://m.edsoo.ru/
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20 3anauu o Teme "Tena v MOBEPXHOCTH bubnmoreka [JOK

BpauieHus" https://m.edso0.ru/
7 KonTtponbHast padora "Tena u moBEpXHOCTH bu6mumorexa [IOK

BpanieHus" https://m.edsoo.ru/
79 O0BeéM muuHapa. Teopema 06 00bEME bu6mmoreka [IOK

PSIMOTO UMJIMHAPA https://m.edsoo0.ru/
73 Brranciieane 066EMOB TEJT C TTOMOIIBIO bu6mmoreka [IOK

onpeaenéuHoro unrerpaita. O6bpEM KoHyca https://m.edsoo.ru/
74 [Tnomaan 60KOBOI M MOTHOM MOBEPXHOCTH bubnnorexa [HOK

KOHYycCa https://m.edsoo.ru/
75 CrepeoMeTpHuecKUe 3a]a4l, CBSI3aHHBIE C bubnnoreka [JOK

BBIUKCIICHHEM 00BEMOB IIMIIMHpPA, KOHYCa https://m.edsoo.ru/
76 [Ipuknanueie 3anaun no teme "OOBEMBI U bubnnoreka [JOK

TJIOIIAU TTOBEPXHOCTEHN Ten" https://m.edsoo.ru/

O0nBEM mapa u mapoBoro cekropa. Teopema bubnuoteka [JOK

00 00Béme mapa. [Tnomans chepsl. https://m.edsoo.ru/
77 CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C

BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO

CErMEeHTa U IIapOBOI0 CEKTOpa

[Tpuxnanueie 3ana4un no Teme "OOBbEMBI bubnnoreka [JOK

Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1 https://m.edso0.ru/
78 toniaibio ceprl. COOTHOMICHUS MEXKTY

IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU

MOI0OHBIX Te

[Tono6HbIe TeNa B MPOCTPAHCTBE. bubnnoreka [JOK
79 N3menenne o6bEMa rpu mogo0uu. https://m.edsoo.ru/

CrepeomeTpriecKue 3a/1a4u, CBI3aHHBIC C
BBIUHCIIEHHEM O0BLEMOB TE U ILIOIIAAEH
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MMOBEPXHOCTEN

80 Kontponbnas padora "[lnomann bu6mmoreka [IOK
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Ten" https://m.edsoo.ru/
JBmxenus npoctpancTBa. OTOOpaKeHHUS. bubmuorexa [JOK
81 JBmwxeHus u paBeHCTBO (huryp. OOmue https://m.edsoo.ru/
CBOMCTBA JIBW)XCHUU
Bunpl nBukeHuil: napamienbHblii IEPEHOC, bubnnorexa [HOK
82 LIEHTpaJIbHAasi CAMMETpPHS, 3epKaJbHas https://m.edsoo.ru/
CUMMETPUS, TOBOPOT BOKPYT MPSMOit
83 [IpeobpazoBanus nogodust. [Ipsmas u chepa bubnnorexa [HOK
Ditnepa https://m.edsoo.ru/
84 ['eomeTpuyeckue 3aauu Ha MPUMEHEHUE bubnnoreka [JOK
JIBIDKEHUSA https://m.edsoo.ru/
85 KonTponbHnas pabora "BekTopsl B bubnnoreka [JOK
npocTpaHcTae” https://m.edso0.ru/
bu6mmoreka [IOK
86 IT
OBTOpeHHe https://m.edsoo.ru/
[ToBTOpEHUE bubnnoreka [JOK
87
https://m.edsoo.ru/
[ToBTOpeHue bubnnoreka [JOK
88
https://m.edso0.ru/
IToBTOpEeHune bubmuorexa [IOK
89
https://m.edso0.ru/
IToBTOpEeHne bubnuorexa [IOK
90
https://m.edso0.ru/
[ToBTOpEHUE bubnuorexa [IOK
91
https://m.edsoo.ru/
92 [ToBTOpEeHME bubnuorexa [JOK
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https://m.edsoo0.ru/
93 HtoroBast KoHTpoJIbHAs paboTa 1 E::f; ;;f;;g r(z/K
94 Hrorosast kKoHTpoIbHAs paboTa 1 E;ISSJI/I//I;T:;%(L)I rou/K
95 IToBTOpEHUE 1 Etptlfsﬂll;l;T::iigrou/K
96 IToBTOpEHUE 1 E;ISSH;I rzfgsi)g rou/K
97 IToBTOpEHUME 1 ]hstlfp?sﬂll;I rfee:i(saog r(L)J/K
98 IToBTOpEHUME 1 ]hstlfp?sﬂll;I rfee:i(saog r(L)J/K
99 IToBTOpEHHE 1 ]r?tlffsﬂ;l rfjc;(sig r(3/K
100 IToBTOpEeHue 1 E::S:;;Ts;szgr(a}(
101 IToBTOpEHue 1 E&ISS;I;T:;;;IS/K
102 IToBTOpEHME 1 E;ISSJI/P/I;T;’;;?S/K
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, IJIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIJa, JMHEWHBIN Yrosl ABYTpaHHOIO yIia, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPaHHHMKOB (IIMpamMuaa, IpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, MTPABHIILHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CIIe/IOB
CTpouTh CEYCHHST MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH CTaHJApTHBIX MaTeMaTHYeCKHWX 3a7ad Ha  BBIYHCICHHE
paccTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKH O NPSAMOH, OT TOUKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSMBIMU
Pemate 3a7aun Ha HaXOXKJAEGHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aIrOpuTMaM, IPUMEHSAsS HW3BECTHBIC AHAIMTUYECKHE METOAbl IpU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXKIY MPSIMOW U IUIOCKOCTBIO,




MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOUICHUS MEXKIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(POPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reoMeTpudeckne (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEAIOoJararolluX HECKOJBKO IIaroB pELICHUS, €CJIH YCIOBHS
NPUMEHEHHS 33JJaHbl B SIBHOH (opme
718 [IpumensTh  mpocTeilliie MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh peajbHbBIC
CUTYallUd ¥ NMPUMEHATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PeabHbIE
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, HCCIEe0BaTh MOCTPOCHHBIE MOJIENU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpakTHMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust
pe3yjabTara
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHIPUYECKass MOBEPXHOCTh, 0Opa3yrolye
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHSI TEJT BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHKE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpaIICHUS,




TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MKy IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYEHHUS Tel
BpalIeHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJICTaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO}KCHI/ISI BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MNpOM3BEJCHHE BEKTOpPa Ha YHCIO, YIroj
MEXy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HaXO0XXJICHWE TEOMETPHUYECKUX BEIWYUH IO 00pa3laM W aJrOPUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPU  PENICHWH  CTaHJapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

IIpuMeHATH HpOCTEMIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHUS HA MPaKTHKE: aHAJIW3UPOBaTh pealbHbIE




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIK€ TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€e pacnoio;keHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. IlapauienpHOCTP MHPSAMBIX UM IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIeIbHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MNECPHNCHAUKYIAPHBIC IMPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapajljIeibHbIE U MEPIEHIUKYISPHBIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPAMOW U IUIOCKOCTH, TEOpEMa O MPsMOIl MEepHEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTYypsl Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh MpU3Mbl. [lapannenenumnes, mpsIMOYTOJIbHBIN Mapajienenunesa u
ero cpoiictBa. [lupamuna: N-yronbHas nupamuaa, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMHU[BI, MpPaBUIbHAS U YCEUEHHAs MUpaMHa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
NpaBUJIbHASA TPEYroJbHAs MUpaMKJa U MPAaBUIIBHBINA TeTpasap, kyo. IIpencrasnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHPAaMHJIbI, TeOpeMa O IUIOMAAN YCEYEHHOW MHpPaAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMamerp, IUIOMaap NOBEpXHOCTU ceprl. Bzaumuoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO6BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1y TUIOLIAIIMU MIOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuiebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CIIOKEHME U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopauwHatel BekTOpa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOd MEXIy Bekropamu. CkaisipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METOJT ITPHU PEILICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBEPSEMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHEro 001ero
TpedoBaHus o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC ()OPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHHUH; yMEHUE OIEepUpOBaThH
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHUCIle U3 JIPYIUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITUSIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHb C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HAaTYPaJIbHOM CTETICHH, CTCTICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaIbHBIX, IENbIX, PAlUOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U HpeOGPaBOBaHI/ISI
BBIPOKEHHN CO CTEeTNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHAIBHBIX  BBIPDAXKECHWM; yMEHHE  OIEpUPOBATh  IOHATUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYECKas Iporpeccus;
yYMEHUE 3a/laBaTh I0CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpauyeckas); yMeETb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe onepupoBaTh IMOHATHAMU: palHOHAIbHBIC, HUpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEILICHHUS MaTeMaTH4ECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GYyHKIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIIHMS, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HaWMEHbIINE 3HAUYCHUS (DYHKIUH; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro
pelleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIILIO




HHTCrpaaa;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauuoHanbHass (QYHKLUS, CTeNeHHas (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh TPaQUKKU Ul M3y4eHHs MPOLIECCOB U 3aBUCHUMOCTEH, Ipu
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH YNpaBJIE€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATHh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELIEHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJIpIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJEeKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTABICHHYIO B Ta0lMLaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCIel0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUPOBATH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIFHOTO U HOPMAJIBHOTO paclpeaeeHuil; yMeHne
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHHE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSIMBIMHU,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3yyeHHbIe (DAKTHl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPAaHHHUK, CEUYEHHME MHOI'OIPAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, map, cdepa, miomians chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuneaa, MNUpaMuabl, OpU3MBbI, LWIMHIpA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCAa; yMEHHME CTPOUTb CEYCHUE
MHOTOTPaHHHMKA, M300pakaTb MHOTOTPAHHUKH, (UTYpHl M HOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (HUryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOOHBIE (QUTYPHI; YMEHHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
iouab, 00bEM) NMpU PEUICHUH 33134 U3 APYTruX y4eOHBIX MPEIAMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH T'€OMETPHUYECKUE BEIUYHHBI
(mHA, yromy, IUIOMIA[b, OOBEM, IUIONIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHblE (GOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
NUpaMU/Ibl, IPU3MBI, KOHYyCa, LHWIMHJIpPA, IJouaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpAa, CyMMa BEKTODPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJI MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUSA TCOMCTPHUICCKUX 3adaY U 3a/1a4 APYTUx y"-Ie6HBIX npeaAMETOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT TS PEIISHU 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbusle u nenbie yrcna. [Ipu3Haku JeTMMOCTH LEBIX YHCE

12 Panmonanbupie uyucia. OOBIKHOBEHHBIE M JIECATHYHBIC JpoOW, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHAIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudpMmeTnyeckue olepauuud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, TMPUKUAKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Llenbie U 1pOOHO-pAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanyonaibHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poOHO-palIOHANbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TorapuPMUUECKHE HEPAaBEHCTBA

2.8 TpuronomeTprudeckrne HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTe b MaTPHIIbI
3 OyHKIWH U TpaduKu




Oyukuus, cnocodsl 3aganus Gynkuun. ['paduk Gyakmun. Bzanmuo oOpaTHbie

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWH ¢ynknun. Hymun ¢yHkmmm.
32 [TpoMexKyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIUU.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GpyHKIHMs ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE€ cBoiicTBa m
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMnToThl TpadukoB (yHkiuil. CBoiicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
38 Apudmernueckass W reoMeTpuueckas mnporpeccuu. Dopmyna  CIOXKHBIX
' MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoaHbIE SIEMEHTAPHBIX QYHKINH
[TpuMeHeHHe MPOU3BOMHONW K HCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 OKCTpeMyMBI. HaxoxjaeHne HauOONBIIET0 M HAMMEHBIIETO 3HaueHHUs (pyHKIHH
Ha OTpe3Ke
4.3 [lepBooOpasnas. MaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @durypsl Ha MIOCKOCTU
1.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIIEHUS




‘ 7.5 ‘ KoopauHats! 1 BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anreOpa ¥ Hadajla MAaTEMaTHYECKOTO aHAJIN3a, TEOMETPHS.
I'eometpus.10-11 kmaccrr. JI. C. Atanacsas u ap. U3narenscTBo

"IIpocsemenue"

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Bcs mikonmbHas MaTeMaTHKa B CAaMOCTOSTEIBHBIX U KOHTPOJIBHBIX
pabotax.I'eomerpus 10-11. A.Il. Epmiosa,B.B. I'01000p0o1bK0,M3/1aT€NLCTBO

"MJIEKCA"

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

A cnam EI'D. Cpennee oO1iee odpa3oBanue. Y ueOHbIH MOYJIb IO PEIICHUIO
TPYJHBIX 33JIaHKI 10 yuyeOHOMY mpeameTy "MaremaTtuka (yriryOiaeHHbIN

ypoBenb)". 10-11 kimacce", AO U3naTenscTBO
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