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HOACHUTEJIBHASA 3AIINCKA

["'eomerp ust siBsI€TCS OJTHUM M3 Oa30BBIX KyPCOB Ha yp OBHE CP €IHET'0 OOIIEro
oOpa3oBaHus, Tak Kak oOOecrneurMBaeT BO3MOXXHOCTb HW3YUEHUS IUCLMILIUH
€CTECTBEHHO-HAYYHON HANPaBJICHHOCTH M IPEIMETOB I'yMAaHHTAapHOIO ILIMKIIA.
[TockosbKy JIOrMYeCKO€ MBIIILIIEHHE, (POPMUPYEMOE P U U3y4EHU U 00 YU arOIIUMUCH
HNOHATUIHBIX OCHOB T€OMETPHH, NPHU JOKA3ATEIBCTBE TEOPEM M NOCTPOECHUU
LENOYKH JIOTHYECKUX YTBEP KACHUN TP U PELICHUH T€OMETP MUECKUX 3a4a4, yMEHUE
BBIJIBUTaTb W OIPOBEPrarTb T'MIIOTE3bI HEMOCPEACTBEHHO HCIIOJB3YIOTCS IIPHU
pellIeHNH 3a/1a4 eCTECTBEHHO-HAYYHOIO IIMKJIa, B YACTHOCTH (PU3MUECKUX 3a/aad.

[{ens ocBOeHMS p OrpaMMbl yueOHOro Kypca «['eomerpus» Ha yriry OnéHHOM
yPOBHE — pa3BUTUE UHIUBUAY AJIbHBIX CIOCOOHOCTEH 00y YaromuXcsl P U U3y YEHUH
TEOMETPHUH, KaK COCTaBIISIIONIEH TpeAMeTHOW obOmactn «MartemaTnka u
UH(POp MaTUKa» Yepe3 0OecreueHrne BO3MOKHOCTH MPUOOPETEHHS] M UCTIOb30BaHMS
Oonee riy00KHUX T€OMETPUUECKUX 3HAHUHN U IEUCTBUMN, CIEUU(UIHBIX T€OMETP UM,
¥ HEOOXOTMMBIX ISl Y CIICIIHOTO MP 0(heCCHOHATBHOr 0 00pa3zoBaHusl, CBSI3aHHOTO C
UCIIOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHpIMU 3a/lauaMl Kypca IF€OMETPUM Ha YIIyOJEHHOM YpOBHE,
pacIIMp AIOIIMMU U yCUJIUBAIOIIUMHU KypC 0a30BOT0 yp OBHSI, SIBJISIFOTCS:

paclIupeHne Np eACTaBICHNUS O TEOMETP UM KaK 4aCTU MUP OBOM KyJIbTYpbI U
dbopMupoBaHKE OCO3HAHUS B3AUMOCBSI3U T€OMETP MU C OKP Y>KAIOIIUM MHUP OM;

(GopMHpOBaHUE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (PUIypax Kak o
BAKHEUIIMX MATEMATUYECKUX MOJENAX, MO3BOJISIOMIMX OIMCHIBATH U M3Yy4YaTh
pas3HbIE IBJIICHUSI OKP Y KArOLIET0 MUP a, 3HAHUE IOHATUIMHOTO aIlllapaTano pas3ueny
«CrepeoMeTpus» yueOHOTO Kypca reOMETp Uu;

bopMHpOBaHHWE  YMEHHS  BJIAJETh  OCHOBHBIMM  MOHSATUSIMH O
P OCTPAHCTBEHHBIX (PUIypax U HUX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
bopMys1 U yMEHHE MX NPHUMEHATb, YMEHUsS] JOKAa3bIBaTb TEOPEMBbI U HAXOJUTh
HECTaHJ1ap THIE CIIOCOOBI pellIeHus 3a/1aY;

(bopMHpOBaHUE YMEHUS PACIO3HABAThH HA YEPTEXKAX, MOJEIISIX U B P €aJIbHOM
MHUpPE MHOTOTPAaHHUKM M Te€la BpAIICHUsA, KOHCTPYHUPOBATh T'€OMETPUUYECKUE
MOJIENH;

(GbopMHpOBaHUE TOHUMAHUSI BO3MOMXHOCTH aKCMOMATUYECKOTO MOCTP OCHUS
MaTeMaTUYECKUX TEOpH, (popMuUpoBaHUE NOHUMAHUS POJU AKCHOMATUKU TPU
IIP OBEJACHUU P ACCYKJICHHI;

dbopMHpOBaHUE YMEHHSI BIIaJ€Th METOJAaMH JI0Ka3aTEebCTB U aJITOPUTMOB
peleHus, yMEH!s UX P UMEHSTh, ITP OBOUTH JOKA3aTENbHBIE PACCy K ICHUS B XO/IE
pelIeHusl CTepEOMETP UUECKUX 3a7ad M 3aJay C NPaKTUYECKUM COIEPIKAHUEM,
dbopMHpOBaHUE TPEACTaBICHUS O HEOOXOJUMOCTH JOKa3aTeJIbCTB IMPHU



000CHOBaHUY MAaTEMAaTUIECKHUX yTBEP *KJICHUN U P OJIM aKCHOMATHKH B TP OBEICHUN
JENYKTUBHBIX PacCy KICHHIA;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIIEKTYalbHBIX U  TBOPYECKUX
criocoOHOCTEN 00yYaroIMXCsl, TO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATENHCKHIX
YMEHHIA, Kp UTUYHOCTU MBIIIJICHUS, HHTEp eca K U3YUEHUIO T€OMETp UM,

dbopMupoBanue QyHKIMOHATHLHON I'PaMOTHOCTH, PEICBAHTHONW I'€OMETp UH:
yMEHHSI PaclOo3HaBaTh MPOSBICHHUS T'€OMETPUYECKHX IOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B P ealIbHBIX KU3HEHHBIX CUTYalUAX M MPH U3YUYEHUH AP YTHX
y4eOHBIX TMPEIMETOB, TPOSBICHUA 3aBUCUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJICTIUP OBAaHMSI PEaJbHBIX CUTYAIlMid, HCCIEIOBAaHHUS IMOCTPOCHHBIX MOJICIEH,
UHTEP TP €TAIUU TIOJIYYEHHBIX PEe3YJIbTAaTOB.

OCHOBHBIMU COJIEp KATeTbHBIMU JUHUSIMU yueOHOTO Kypca «['eomerpus» B
10-11 «kmaccax saBusArorcs: «lIpsiMble W TUIOCKOCTH B NP OCTPAHCTBEY,
«MHororpannuku», «Tena BpameHus», «Bekropbl W KOOpAMHATHI B
P OCTPAHCTBE», «JIBIKEHUS B TP OCTP AaHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHME «yMETh OIEPHPOBATH
MOHSITUSMID, P €JICBAHTHBIMY F'€OMETP U1 Ha YTI1y 0J1€HHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCUTCS KO BCEM COJIepIKaTeIbHBIM JIUHUSAM Y4eOHOIro Kypca, a
dbopMuUpOBaHUE JIOTMUECKUX YMEHHMUA pachpeiensercs He TOJBKO IO
COJIep KaTEebHBIM JIMHUSAM, HO U 10 TojaaM oOyuenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TP EIMETHBIM pe3yiabTaraM ocBoeHus denepanbHO paboueit
NP OTPaMMBI, pacrnpeaeaEéHHBIM 10 rojaM O0y4YeHHUs, CTPYKTYPUPOBAHO TAKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, TP MHIIUITHAJIBHBIM BOIIPOCAM 00y YaroIuecs
oOpamaimmch HEOJHOKPATHO. JTO TIO3BOJISIET OPraHW30BaTh OBJIAJICHUE
reOMETP MIECKUMHU MOHITHSIMH U HAaBBIKAMH ITOCJISIOBATEIBHO U IMOCTYATEIBHO, C
COOJII0ICHUEM TP MHITUTIA TP €EMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOUATh B OOIIIYIO
CHCTEMY T'€OMETPMYECKHX TP €CTABICHUN 00y YaIONHMXCS, paACIIUPSIS U YTITYOIsist
e€, 00pa3ys mpOYHbIE MHOYKECTBEHHBIE CBA3U.

[lepexon kK M3y4EHUIO TEOMETP UM HA YTITyOJIEHHOM ypOBHE MO3BOJISET:

co3maTh ycIoBusA s auddepeHmuanuu  00y4YeHHUs, TOCTP OCHUS
WHIMBHUIYAJIbHBIX 0O0pa30BaTeNbHBIX MpPOTpaMM, OOECHedYuTh YTIIyOJIEHHOE
U3y4yeHHE IeOMETP MU KaK COCTaBIIsIoNIel yueOHoro npeamera « MatemaTika;

MOATOTOBUTh OOYYAIOMIMXCS K MPOJODKEHUI0 M3YUYEHHUST MATEMAaTUKU C
yuéroM BbIOOpa Oyaytiei mpodeccun, odecrnednBasi MpeeMCTBEHHOCTb MEKTY
001uM 1 1Ip 0(heCCHOHATBHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yTiayOJEHHOM ypOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 vaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEZIEIIO).



COAEPXAHUME OBYYEHUA
10 KVIIACC

IIpsiMBbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEPEOMETPUM. TOuka, mnOpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETP UM
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA U3 HUX.

B3anMHOE pacnoyiokEeHUE NPSIMBIX B IMPOCTPAHCTBE: IEPECEKAOIIUECH,
napauieNbHble M CKpeEIIMBAKOIIMECS npsMble. [Ipu3HaKyM CKpenMBarOMMXCs
npsAMbIX. [1ap ayuienbHOCTB NP IMBIX M INIOCKOCTEN B IIP OCTPAHCTBE: I1ap AJJIEIbHBIC
P IMBIE B TIP OCTPAHCTBE, MAPAJLIETBHOCTh TP €X MNP AMBIX, AP AJUIEIbH OCTh IPSAMOMI
u 1iockoctu. [lapannenbHoe W LEHTPANbHOE MPOEKTUPOBAHUE, U300pakeHUe
¢uryp. OcHOBHbBIE CBOWCTBa MapaJuIeIbHOTO MpoekThpoBaHus. N3o00paxkeHue
buryp B napasuieabHON Np OEKIUHU. YTIbl C COHAINpP aBJICHHBIMU CTOP OHAMHU, YTOJI
MEXAY NP SAMBIMU B MPOCTpaHcTBe. [1ap amienbHOCTb IIOCKOCTEN: Tap ajljielIbHbIE
IJIOCKOCTH, CBOMCTBA Tap aJUIEIbHBIX IIJIOCKOCTEMN. [Ip ocretimme
IpOCTpaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpasap, Mapasulesenuries,
MOCTP OCHUE CEYCHUMU.

[lep neHAUKYJIISIPHOCTD NP IMOM U IIJIOCKOCTH: NP NEHAUKYJISIPHBIE IP IMBIE B
IIPOCTPAHCTBE, MPSAMBIE MapaJUICIbHbIE U NEPNEHIUKYJISPHbIE K IIIOCKOCTH,
MPU3HAK NEPHNEHAUKYJSPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpeMa O IpsMOU
nep MeHIUKY JISIPHOU MJIOCKOCTH. OpTOTroHanbHOE TP OEKTUP OBAHHE.
[TepieHAUKYJISIp M HAKIIOHHBIE: pACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE
OT TP IMOH J10 TJIOCKOCTH, MPOEKIMs PUTypBI HA TUTOCKOCTh. [leprneHuKynspHOCTD
IUTOCKOCTEN: MPU3HAK MEP NEHAUKYJIISIPHOCTH ABYX INTOCKOCTEN. Teopema o Tpéx
NEep NEHAUKYJISIP aX.

Yrabl B POCTPAHCTBE: YIOJ MEXAY NPSAMOW U IJIOCKOCTBIO, IBYTP AHHBIN
yIOJI, IMHEWHBIN yTroJl ABYTPaHHOrO yria. TpEXrpaHHblid U MHOTOTPAHHBIC YTJIbL.
CBolicTBa INIOCKUX YTJIOB MHOTOTPAHHOrO yria. CBOMCTBA INTOCKUX U IBY TP AHHBIX
YTJI0B TP EXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB M CUHYCOB JJ11 TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKMu

Buabl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOTrpaHHUKa. [Ipu3ma: n-yronpHas
pu3Ma, Ip siMasi ¥ HaKJIOHHAsI TP U3MbI, 00OKOBAsI ¥ TIOJTHASI IOBEP XHOCTH TP U3MBL.
[Tap annenenunen, np MO YT OJIbHBIN Tapajjeenune] U ero cBorcrna. Kp arvaiiime
yTH Ha TMOBEPXHOCTU MHOToTrpaHHHKa. Teopema JDitnepa. [IpocTpaHcTBeHHAs
teopema [ludaropa. [lupamuaa: n-yronpHas nup aMusa, np aBUIbHAS U yceuEHHas
nupamuabsl. CBoiictBa pé0ep W OOKOBBIX TpaHEW MPaBUIBHOW ITHPaMUIIBL
[IpaBwibHBIE MHOTOTPAHHHMKHW: NPaBWIbHAsA MPHU3Ma W IPaBUJIbHAS NUPaMHUIA,



Ip aBUJIbHAs TPEYTodbHAas MUpaMKJia U MPABWIbHBIN TeTpadip, KyO. [Ipeacranenue
O IIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTAdAP, JOAEKAdAP U UKOCAdIP.

Bplunciaenne »1€eMEHTOB MHOTOIPaHHUKOB: pé&Opa, OUaroHaj, VIJIbL
[Inomae GOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTU NPAMOM MpHU3MBI,
IUI011IaJb OCHOBAHUM, TEOpeMa O OOKOBOM MOBEPXHOCTH MPSAMOM Mpu3MbL. [ Lmoma s
OOKOBOW TOBEPXHOCTM M TOBEPXHOCTH MNPaBWIBHOW MUpaMUIbI, TEOpEMa O
IUIOIAIU YCEUEHHOM NP aMUBI.

CummMmerpuss B MNPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM NP ABWJIBHBIX
MHOTOTpaHHUKOB. CuUMMETpHUs B NPaBWIBHOM MHOI'OTPAHHHUKE: CUMMETPHUS
rap ajulelienuIie1a, CUMMETPUS IIPaBUIbHBIX MPU3M, CUMMETPUS [P aBUJILHOM
IIAP AMUBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

ITonsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, MJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIE, COHANPABJICHHBIE W NP OTUBOIIOJIOKHO
HaIp aBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J{€UCTBUS C BEKTOPaMHU: CII0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucino. CBOMCTBA C0XKeHUs BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPa Ha YUCIIO.
[TonsiTe xOMIUIaHAapHbIE BEKTOPHI. [[pu3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaiuenenunena. Teopema O pasjIOKEHUUM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BeKTopaM. lIpsmoyronbHas cucrema  KOOpPAMHAT B
npocrpancTBe. KoopauHaTtel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpA U
KOOpAMHATAMU TOYEK. YTroJl MexAy BekropaMu. CKajlsgpHOE IpOU3BEICHUE
BEKTOP OB.

11 KJIACC

Tena Bpamenus

[loHATHA: LUIMHAPHUYECKAas TMOBEPXHOCTb, KOHHMYECKAas ITOBEPXHOCTD,
cepuueckass MOBEPXHOCTb, OOpasyrlMe NoBepXHOcTe. Tena BpalleHus:
HWINHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe p acnosioxkenue cepbl
U TUIOCKOCTH, KacaTelbHas INOCKOCTh K cdepe. M300pakeHne Ten Bp allleHHs Ha
wiockoctu. Pa3BépTka nununapa u konyca. Cummerpus chepsbl u mapa.

O6bém. OcHoBHBIE cBoMcTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSAMOYTOJIBHOTO Tapajuienenunena u cieactBus u3 He€. OO0bEM mpsaMoi u
HAKJIOHHOW NP U3MbI, HIWIUHAP A, MUPpaMUJIbI M KOHyca. O0OBEM 11apa U map OBOro
CETMEHTA.

KomOunanuu ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrucaHHas B
IWINHAP, ONHMCaHHas okono uwiuHapa. Ilepeceuenune cdepbl U mapa c
mwiockoctblo. Kacanue mapa u chepsl miockocTbio. [IoHSITHE MHOTOrpaHHUKA,
OTNMCAaHHOTO OKOJIO cdeprl, chepbl, BOUCAHHON B MHOTOTPAHHUK WIH TEJO
Bp AILICHHUS.



[Inomaae MOBEpXHOCTU WIMHAPA, KOHYCa, IIomaab chepbl U e€ yacreil
[Tonobue B mpocrpancTBe. OTHOLIEHHME OOBEMOB, IUIOIIALEH IMOBEPXHOCTEN
nonoo0usix guryp. IIpeodbpazoBanue nonodus, romorerus. Pemienue 3agay Ha
IUIOCKOCTH C UCHOJIb30BAHUEM CTEP EOMETP NUECKUX METOJOB.

[TocTtpoeHue ceueHnii MHOTOTPaHHUKOB U TEJI BP AILIEHHSI: CEYEHUS LUINHIPa
(mapajuieibHO U NEPIEHAUKYJISPHO OCH), CEYEHHUs KOHyca (MapaJuielibHble
OCHOBAHHUIO U NP OXOJAILHUE YEP €3 BEPILIMHY ), CEUEHUS 11apa, METObI [TOCTP OCHUS
CEUCHHIA: METOJI CIIEOB, METOJ BHYTP €HHErO TP OEKTUPOBAHHUSI, METO IIEP EHOCA
CEKyLIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B ip ocrpancTee. Onepanun Hai BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BeKTOpOB. (CBOICTBA BEKTOPHOTO yMHOXe€HUA. [IpsAmoyrosibHas cucrema
KoopauHar B npocrtpaHctBe. Koopaunartel BekTopa. PasnokeHue BekTopa Mo
6a3ucy. KoopiMHaTHO-BEKTOP HBIM METOI MPH P EHICHUH T'€OMETP MU eCKUX 3aJ1au.

J{BMKeHHMs B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OToOpaxkeHus. J[BWKEHHs U paBEHCTBO (UTYD.
OOmue cBoiicTBa JBWXKEHUN. Buabl IBWXKEHMI: TapaljieIbHBIM Iep €HOC,
LHEHTp aJIbHAsA CUMMETPUS, 3€pKajbHasi CUMMETPHs, MOBOPOT BOKPYT IpSIMOL.
[Ipeo6pazoBanus nmomoowus. [Ipsamas u chepa Ditnnepa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHckoe BOCIMTAHHUE:

c(hop MUPOBAHHOCTb I'p &K AAHCKOM MTO3UITUU 00YYaIONIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA P OCCUICKOT0 00IIECTBA, IPEACTABICHUE O MATEMATHUECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SBJICHUHN, MPOLEAYp
rpaxjaaHcKkoro  oOmiectBa  (BBIOOpPBL, ONPOCHI W JApPYyroe), yMEHHue
B3aMMO/JICIICTBOBaTh C COLMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpMOTH4YECKOE BOCIIUTAHME:

chOpMUPOBAHHOCTh POCCUMCKON I'p aXKTAaHCKOW WIEHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY U HACTOSIIEMY POCCHUICKOW MaTEMAaTUKH, IIEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHUSIM P OCCUMCKHX MATEMATUKOB U P OCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
WCIOJIb30BaHUE ATUX JOCTHKCHHM B JPYTHX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JyXOBHBIX IICHHOCTEW POCCUIICKOTO Hapo/1a, chop MHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEJACHUSI, CBA3AHHOTO C NP aKTUYECKUM
[P UMEHEHUEM JOCTUKEHUI HAYKHU U A TEIbHOCThIO y4EHOT 0, 0CO3HAHUE TUYHOTO
BKJIaJla B MOCTP OCHUE YCTOWYMBOTO Oy AYyIIEro;

4) acTeTHYecKO€e BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHWE K MHUPY, BKIIOYAs JCTETUKY MaTEMaTH4ECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, P CIICHUH, P acCyKACHUH, BOCIIPHIMYIUBOCTD K
MAaTEMAaTUYECKAM aCIIEKTaM P a3JIMYHBIX BUJOB UCKYCCTBA;

5) puzuuyeckoe BoCIUTAHHUE:

chOpMUPOBAHHOCTh YMEHHSI TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
WHTEp ecax 3JT0POBOT0 M O€30MacCHOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHSATHUH U
OTIIbIXa, peryJisipHas pusndeckass akKTUBHOCTH ), PU3UUECKOE CO BEP IIEHCTBOBAHUE
MIPU 3aHATUAX CIIOP TUBHO-0340P OBUTEIILHOU NEATENBHOCTHIO;

6) Tpy10BOE BOCIIMTAHUE:

TOTOBHOCTh K TpPYIy, OCO3HaHWE IIEHHOCTH TpPYIOII00Us, HHTEpEC K
pazimyHeiM  chepamM  TPOQEecCHOHATBHON  JeATENIBHOCTH, CBSA3aHHBIM C
MaTeMaTUKOM U €€ MPUI0KCHUSIMU, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBHIOOD
Oynymeld mpodeccun W peann3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHUYECKOMY OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA NPOTHKEHUH BCEH >KU3HU, TOTOBHOCTh K aKTHBHOMY
Y4acTUIO B pEIICHUH P aKTUYECKHUX 3a7a4 MaTeMaTU4deCKOW HAIlp aBICHHOCTH;

7) 3K0JIOTHYeCKO€e BOCIIUTAHME:

chOpMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, MOHUMAHHE BIIUSHUS
COIMATIbHO-3KOHOMHYECKUX TP O1IECCOB HA COCTOSTHUE TP UP OTHOM M COIMAIbHON
Cp €/1bl, 0CO3HAaHHE TJI00ATBHOTO XapaKTepa AIKOJOTHUYECKUX P 00JIeM, OpUCHTAIIUS
HAa TPUMEHEHUE MaTEeMaTUYEeCKMX 3HAHWUW JJIg penieHus 3a7ad B o0Jsactu
OKp Yy Karoliel cpelpl, IIaHUPOBAHHE IOCTYNKOB W OIEHKU HUX BO3MOKHBIX
MOCJIEACTBUH /11 OKP Y>KAIOIEH Cp eJIbl;

8) neHHOCTH HAYYHOTI'0 MO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
yP OBHIO pa3BUTHS HAYKH M OOIIIECTBEHHOM MPAKTHUKH, TOHUMaHUE MaTEMaTH4ECKON
HAYKH Kak cep bl 4eII0OBEYECKOU JeATeIbHOCTH, STANOB €€ pa3BUTHSI M 3HAYUMOCTH
JJIA pa3BUTHUA HUBUIIN3allUU, OBJIAJICHUC SI3BIKOM MATCMATUKHU N MaTeMaTUYECKOU
KyJIbTYPOU KaK Cp €ICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH ITP OCKTHYO
H UCCIICAOBATCIBCKYIO ACATCIBHOCTD MHANBUAYAJIbHO U B I'p YIIIIC.

METAHNPEIMETHBIE PE3YJIbTATbBI

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIe 1elCTBUS

ba3oBble 1oruyeckue 1elcTBus:

BBISBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTEMATHYECKHX
OOBEKTOB, TIOHATHUM, OTHONICHWA MEXKIY MOHATUAMH, (HOPMYTUPOBATH
OTIp €ZICJICHUs TIOHATHUH, yCTaHABIMBATH CYIIIECTBEHHBIN MpM3HAK KiIacCU(PUKAIIUH,
OCHOBaHUS 1711 0000IIEHUS U CpaBHEHUS, Kp UTEP MU P OBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIUPOBaTH W  NPeoOpa3oBBIBATh  CYXKIACHHUSL:
yTBEP IUTENbHBIE U OTp UIIATENIbHBIC, SAUHIUYHbBIC, YACTHBIE U OOIIIUE, YCIOBHBIC;

BBISIBJIATh MATEMATHYE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TP OTUBOP €UUs
B (hakTax, JAHHBIX, HAOIIOACHUIX U YTBEP KICHUAX, NP EAJIaraTh KpUTEPUN ISl
BBISIBJIIEHUSI 3AKOHOMEP HOCTEN U NP OTUBOP €YK,

Jle7aTh BBIBOABI C MCIOJIb30BAHHEM 3aKOHOB JIOTHMKH, JAEHYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIIOUECHUNA, YMO3AKIIOUEHUI IO aHAJIOTUH;

P OBOJUTH CAMOCTOSITENILHO I0KA3aTeIbCTBA MATEMATUYECKUX Y TBEPKIEHUI
(MpsIMBIE ¥ OT NP OTUBHOTO), BBICTP aUBaTh apryMEHTAIUIO, TP UBOIUTh P UMEPHI U
KOHTP P UMEP bI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;

BBIOMpaTh CIIOCOO pelieHns ydeOHOW 3amadu (CpaBHHBATh HECKOJIBKO
Bap MaHTOB P EIICHUs, BBIOWpaTh HauOoJiee O IX O AL ¢ yUETOM CAMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEP UEB).

ba3zoBrble ucciieqoBarTebCKHue 1eiiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynmupoBaTh  BOMPOCH, (QUKCHpYMOIIHE TNPOTHBOpEUHE, MpoOseMy,
yCTaHABJIMBATh UICKOMOE W JaHHOE, (OpMHpOBATH TUMIOTE3Y, apTYMEHTUPOBATH
CBOIO TIO3UINIO, MHECHUE;

P OBOJIUTH CAMOCTOSITENIHHO CITAHUP OBAHHBIN SKCIIEP UMEHT, HCCIIEIOBAHIE
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTUIECKOTO 00BEKTa, SIBIICHUS, TP OIlecca,
BBISIBIICHUIO 3aBUCHUMOCTEN MEXKy 00bEKTaMH, SBICHUSMH, TP OLIECCAMU;

CaMOCTOSTENIbHO (POpMyJIMpOBaTh 0OOOIIEHHSI U BBIBOJIBI MO PeE3yJbTaTaMm
NpOBEASHHOTO HAONIOACHUS, UCCIENOBAaHMS, OIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3YyJIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

NP OTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATH
P €ATIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmanmei:

BBISBJIATDH NeUITUTEI HHPOPMAIHMH, TaHHBIX, HEOOXOMMBIX JUIS OTBETA Ha
BOTIPOC ¥ JIJIS PEIICHUS 3a/1a49H;

BBIOVp aTh WH(POP MAIHMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUTIOB, aHATU3UPOBATH,
CHCTEMAaTU3HUP OBATh M MHTEP 1P €TUPOBATH HH(OPMAITUIO PA3TMIHBIX BUIOB U (HOpM
TP €7ICTABJICHUS;

CTPYKTYpHUpOBaTh HH(OPMAIHIO, TIPEACTABIATh €€ B pPa3JIMUHBIX (OopMax,
WLTIOCTP UP OBATh IpaduyecKy;

OIICHUBATH HaJ&KHOCTD UHPOp MaIUU o CaMOCTOSITEITHHO
copMyJIHp OBAaHHBIM KpP UTEP USIM.

KomMMmyHuKaTHBHBIEC YHUBEpPCaJIbHble Y4eOHbIE JeHCTBUSA

Oo0wenne:

BOCIIP MHUMATh U ()OP MYJIMPOBATh CY>KJIEHUSI B COOTBETCTBUHU C YCIOBUSIMU U
LEJISIMU OOILIEHHUS, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B Y CTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHsA II0 XOJYy pELICHUs 3aJayM,
KOMMEHTHUP OBaTh MOJIYUYEHHBIN p€3yIbTaT;

B X0J€ 00CY>JIeHHUs 3a/1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKIaeMOW TEMBI,
npoOjeMbl, pelmaeMol 3ajayu, BbICKA3bIBaTh WJIEH, HAIIEJIEHHbIE Ha IOUCK
pelIeHus, CONOCTABIATh CBOU CYXIECHHS C CYyXIACHUSMH JAPYTUX YYACTHUKOB
nuajora, 0OHapyXMBaTh pa3JiMyhe U CXOJICTBO MO3MIMIA, B KOPPEKTHOU Popme
dbopMyIHpOBaTh pa3zHOIIACUS, CBOU BO3P aXKECHMUS;

TP €ICTABJIATH P €3yJAbTAThI P CIICHUS 3a]1a4U, IKCIIEP UMEHTA, UCCIEA0BAHN,
IPOEKTa, CaMOCTOSITENIbHO BbIOMPATh (POpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
P €3EHTAIMN U 0COOEHHOCTEHN ayUTOp UK.

PerynsiTuBHbIC YHHBeEpCaJbHbIe yUeOHbIe AeiCTBUS
Camoopranusanus:



COCTaBJIATH IUIaH, AJITOPUTM P EIICHUS 3aa4M, BBIOUPATh CIOCO0 peIIeHUs C
y4€TOM UMEIOLIUXCS P EeCypPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, ap TYMEHTHUPOBATh
U KOPPEKTUPOBATh Bap UAHTHI PEIICHUN ¢ y4ETOM HOBOUM MHGOP MAIIHH.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJLJIEKT:

BJIaJIeTh HABBIKAMHU  TIO3HABATEIILHOM peEQUIEKCHU KaK  OCO3HaHUs
COBEpIIIaEMbIX JEHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJIbTAaTOB, BIACTh
cnoco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI MpoIlecca M pe3yjbTara pelieHuUs
MaTeMaTUYECKOH 3a1a4H;

P €ABUETh TP yAHOCTH, KOTOP b€ MOTYT BO3HUKHYTh IIPH P CIICHUH 3a]a4H,
BHOCUTb KOPPEKTUBHI B JICATEIbHOCTh HA OCHOBE HOBBIX 00CTOSATEIbCTB, TAHHBIX,
HAWJICHHBIX OIIHMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE P €3yJIbTaTA ICNIN U YCIOBUSIM, OOBSICHSTh I NUUHBI
JIOCTUKEHUST WIN HEIOCTHIKEHUS PE3YJIbTaTOB ICSITEIILHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEIbHOCTD:

MMOHMMATh M HCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIY AJIbHON
paboThl TPHW peIIeHWH YUYEeOHBIX 3ajay, MPUHUMATh I11€b COBMECTHOM
NeSATeIbHOCTH, TIJIAaHUPOBATh OPTaHU3AIUI0 COBMECTHOM PabOThI, pacrpeaesaTh
BHJIBI Pa0OT, IOTOBAPUBATHCS, 00CYKIATh IP OIIECC U P €3yIbTaT Pa0OThI, 0000IIATH
MHEHMS HECKOJbKUX JIFOJICH;

y4acTBOBaTh B IPYNMNOBBIX PopMax paboTsl (00Cyx AeHHsS, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD) H UHBIE), BBITIOJTHATH CBOIO YaCTh pa00ThI 1 KOOP JUHUPOBATH
CBOM JICUCTBHS C JIp yTUMH YJI€HAMH KOMaH/ Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA/Ia
B O0mMUA TPOAYKT IO KpUTEpHsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMO/1EHUCTBUSL.

HPEIMETHBIE PE3YJIbTATDI

K xonmy 10 kjacca oOydaronuics HayIATC:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMH TOHITHSIMH CTE€PEOMETPUU TIPHU
peIlIeHNH 3a7]a4 U NP OBEACHUHA MaTEMAaTHUECKUX PacCy KICHUM;

e TPHUMEHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS W3 HUX MPU P EIICHAN
TEOMETP MUECKHX 3a]1a4;

e KIaccu(uuMpoBaTh B3aUMHOE PaCIOJI0KEHUE MPSAMBIX B IMPOCTPAHCTBE,
IUTOCKOCTEN B NP OCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B TP OCTP AHCTBE;

e CBOOOJHO OMEPHUPOBATh TMOHATUAMH, CBSI3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXKJY MPSAMBIMU B TPOCTPAHCTBE, MEXKIY NpPSIMOUA U
TUTOCKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C MHOTOT'D aHHUKAMH,



e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BUJbl MHOTOTPAHHHUKOB (IIpH3Ma,
nupamuza, IpsIMOYTOJIbHBIN Map ajiesenunesn, Kyo);

e KiaccuuuUpoBaTb MHOTOTPAHHUKHM, BbIOMpas  OCHOBaHUS  JUIst
KJTacCU(pUKAIIY;

e CBOOOJAHO ONEPHUPOBATHh TMOHATUAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTP aHHUKOB TUIOCKOCTBIO;

e BBINOJHATH  MapajUIeIbHOE,  LEHTPAJbHOE UM OPTOTOHAIBHOE
P OEKTHUP OBaHKE (PUTYP HA TNIOCKOCTh, BBITIOJIHATH U300paXkeHus1 (Gpuryp Ha
IJIOCKOCTH;

e CTPOUThH CEYEHUS MHOTOTPAHHHUKOB Pa3JIMYHBIMU METO/JaMU, BBITIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB NP OCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma,
MUpaMHJIa), TEOMETP MIECKUX TEN C TP UMEHEHHEM (hOpMYT;

e CBOOOJHO OIEPUPOBATH MOHATUIMH: CHMMETPHSI B IP OCTPAHCTBE, LIEHTD,
OCb U IIJIOCKOCTh CUMMETP UH, LICHTP , OCh U IJTIOCKOCTh CUMMETPUU (QUTYPHI,

e CBOOOJHO OMEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/AMHATaM B IP OCTP AHCTBE;

e BBITIOJHSATH JICUCTBUS HAJl BEKTOP aMH;

e pemarh 3aJaud Ha JOKa3aTeIbCTBO MATEeMATHUECKUX OTHOIICHUU U
HAX0XJACHUE TEOMETPUUECKUX BEIMUNH, PUMEHSISI N3BECTHBIE METO/IBI IPH
pEelIeHnd MaTeMaTUYeCKUX 3aj7lay MOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPHUMEHATh NPOCTEHIINE TPOTPAMMHBIC CPEICTBA M  DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P U P CLIEHUH CTEP €OMETP MUECKUX 3a]ayu;

e WU3BJEKaTh, MPeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMAIHMIO O
P OCTPAHCTBEHHBIX T'€OMETPHUYECKUX (GUrypax, MNpeEACTaBICHHYIO Ha
yepTexkax U pUCyHKaXx;

e TMPHUMEHATh TIOJYUYCHHbIE 3HAHUS Ha TPaAKTHKE: CpPaBHUBATh W
aHaJIM3UPOBATh peajbHbIC CUTYaIllH, TP UMEHSATh U3YUCHHBIE MMOHATUS B
mpolecce TMOWCKAa pEHIeHHS MaTeMaTH4eCKH  CcopMyIMpOBaHHON
npo0OeMbl, MOAECTUPOBATh PEANbHBIE CUTyallud Ha SI3bIKE T'€OMETPUH,
UCCIIEIOBATh MOCTP OCHHBIE MOJIEIH C MCIIOIb30BAHNEM T€OMETP HUECKHX
MOHATUN W TEOpEM, almapara ajre0psl, peraTh MpakTUIECKUe 3aIauH,
CBSI3aHHBIE C HAXOXK/IEHUEM T€OMETP MUECKUX BEITUYHH;

e UMETh TpPEICTaBIEeHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu (pyHIaMEHTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiiacca oOyyaromuiics HayquTCS:



CBOOOJIHO OMNEpPUPOBATH MOHATUSMHM, CBS3aHHBIMU C LMJIMHIPMUECKOM,
KOHUYECKOM M CPEepUYECKON MNOBEPXHOCTAMU, OOBSICHITH CIOCOObI
MOJIy4€HHUS,

OTIEp UPOBATH NOHATUSIMU, CBSI3aHHBIMU C TEJTaMU Bp ALLIEHUS : [IWJIMHAPOM,
KOHYCOM, c(epOoi U mapom;

pacno3HaBaTh Tella BpalieHus (UWIMHAP, KOHyC, cepa U 1Iap) H
OOBSICHATH COCOOBI NIOJIYUYEeHHUS TEJ Bp alllCHUS;

KJ1accu(UUUpOBaTh B3aUMHOE PacIonokeHue chepbl U IIOCKOCTH;
BBIYUCIISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEN BpallleHUs,
00BEMBI U TUIOLIAAM MMOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BpalllCHUS,
reOMETP MUECKUX TeJl C P UMEHEHUEM (popMmyI;

CBOOO/IHO OTIEp P OBaTh MOHITUSIMU, CBSI3AHHBIMU C KOMOMHALMSMHU TEN
BpallEeHUs 1 MHOTOTPaHHUKOB: MHOTOTpaHHMK, BIUCaHHBIA B chepy U
OTIMCaHHBINA 0KOJIO cephl, cepa, BMUCAHHASI B MHOTOTPAHHUK WU TEJO
Bp alllCHUS;

BBIYHUCIISITH COOTHOIICHHS MEXY TUTOMIAASI MU TIOBEPXHOCTEN U 00BEMamMu
Mo JOOHBIX TE;

n300paxarb H3ydaeMble (UTYpHI, BBINOJHITH (BBIHOCHBIE) IUIIOCKHUE
YEpTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHS TEN BpalllCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M TMPe0oOpPa3oBbIBATH HHPOPMAIMIO O
NP OCTPAHCTBEHHBIX T'€OMETPHUYECKUX (GUTrypax, MNPEACTaBICHHYIO Ha
yepTeXax U pUCyHKaXx;

cBOOOJIHO ONEPHUPOBAThH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSITH OTEp allii HaJ BEKTOPaMHu;

3a7]aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKap TOBOM CHCTEME KOOP INHAT;
pelaTh TeOMETPUUECKHUE 3a/1a41 Ha BBIYUCIICHHUE YTIIOB MEXKY MPSAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKH A0 IIIOCKOCTH, B LIETIOM,
Ha [P UMEHEHNE BEKTOP HO-KOOP JUHATHOTO METO/A MPU P ELICHUH;
CBOOOJTHO OIEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C JBU)KCHUEM B
P OCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUM;

BBINIOJIHATh HM300pa)X€HHWsT MHOTOIPAaHHUKOB W Tel BpalleHUs Mpu
MapauielbHOM TEPEHOCE, LEHTPAJbHOM CUMMETPUH, 3€pKaIbHOM
CUMMETP U, IPU TIOBOPOTE BOKPYT MPIMOiL, MpeoOpa3zoBaHus NO100uS;
CTPOUTH CEYEHUSI MHOTOI'PAHHHUKOB U TEJl BPAILEHUS: CEUCHUS LIWINHAPA
(mapaJuienbHO U Iep NEHAUKYJISIPHO OCH), CEUEHUS KOHY ca (Tlap aJiyie/IbHbIC
OCHOBAHHUIO U P OXOJISIINE YEPE3 BEPIINHY ), CEUCHHUS 1IaAPa;
UCMOJIb30BaTh METOJAbl TOCTPOCHHUS CEYEHUI: METOJ CJIEA0B, METOJ
BHYTP €HHETO NP OEKTUP OBAHUS, METOJ TIEP EHOCA CEKYILEN IIII0OCKOCTH;



JIOKa3bIBaTh T€OMETP MUECKHUE yTBEP KICHUS;

NPUMEHATh F€OMETpUYECKUE (PAKTBHI MJIsI PELICHHUS] CTEPCOMETP UYECKUX
3a7jay, MpeANoJIaraolX HECKOJIbKO MIAroB pEIIeHUs, €CIU YCIOBHS
P UIMEHEHUS 3aJ1aHbl B IBHOW U HESIBHOU opMe;

pelarth 3ajJadyd Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAXO0XJACHUE F€OMETP UUECKUX BEJIMUMH;

NPUMEHATH [IPOTPAMMHBIE CPEACTBA U BJIEKTP OHHO -KOMMYHUKAIIMOHHBIE
CHCTEMBI NP PELICHUU CTEPEOMETP UUECKUX 3a]ayu;

P UMEHATH MOJy4ECHHbIE 3HaHUS Ha ITPAKTUKE: Cp aBHUBATh, AaHATM3UPOBATh
U OILICHUBATh peajbHbIC CUTyallMd, MPUMEHSATh H3YUYEHHBbIC MOHSTHS,
TEOpEMBbI, CBOMCTBA B MpOIECCEe IOUCKA PEILICHUs MaTeMaTH4ecKH
chopMyTUPOBAHHOM TIP 00JIEMBI, MOJIETTUP OBATh peaJibHbIC CUTyaIlMd HA
A3bIKE T€OMETP UM, UCCIIENOBAThH OCTP OEHHBIE MOJIENU C UCTIOIb30BAHUEM
r€OMETPUUECKUX TMOHSATHA U TeopeM, ammapara ajiredopbl, pelarh
NpaKTUYECKUE 3a/adyM, CBSI3aHHBIE C HAXOXICHHUEM Te€OMETpUYECKUX
BEJINYUH;

UMETh TpEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS FEOMETPUM Kak
COCTaBHOM yacTu (pyHIaMEeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmuecTBo yacos
Ne HaumeHnoBaHue pa3iesioB U TeM JuekTpoHHbIe (LU pPOBHIE)
Kontpoabhnbie | IlpakTudeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTbl padoTsbI
1 BBenenue B ctepeomMeTpuio 23 1 1 https://resh.edu.ru/subject/17/10/
2 BIaiMH0e pACTIONOKEHNE MPAMEIX B 6 1 https://resh.edu.rw/subject/17/10/
POCTPAHCTBE
[TapamienbHOCTh IPSIMBIX M TUIOCKOCTEH B .
3 8 https://resh.edu.ru/subject/17/10/
HPOCTPAHCTBE
II
4 CPHCHAMKYIAPHOCTE HPAMBIX 1 25 https://resh.edu,rw/subject/17/10/
IJIOCKOCTEH B IPOCTPAHCTBE
YTribl 1 pacCcTOAHUSA 16 1 https://resh.edu.ru/subject/17/10/
MHororpanHuKu 7 1 1 https://resh.edu.ru/subject/17/10/
Bexkrops! B mpocTpaHcTBe 12 https://resh.edu.ru/subject/17/10/
8 HosTopenne, O6O6meHIiIe 1 5 2 https://ege.sdamgia.ru/
CHCTeMaTH3aIlHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO 102 6 )

[MTPOIT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

11 KJJACC

HaumeHnoBaHue pa3siesioB U TeM

KoaunuecTBo yacoB

JueKTpoHHbIe (LU POBHIE)

Ne ni/m KonrpouabsHnsie | I[IpakTnueckue
MPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 AHanuTHYeCKas FTEOMETPUS 15 1 https://resh.edu.ru/subject/17/11/
I1
2 OBTOPCHHE, 0606meHI:Ie " 15 1 https://ege.sdamgia.ru/
CUCTEMATH3aLUs 3HAHU U
3 O0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
Tena Bparenus 24 1 2 https://resh.edu.ru/subject/17/11/
I1 OB
5 IOTIA TIOBEPXHOCTH T ODBEMHT 9 I https://resh.edu.ru/subject/17/11/
KpYTJIbIX TEN
6 JBukeHust 5 1 https://resh.edu.ru/subject/17/11/
I1
7 OBTOPCHHE, O6O6meHI:Ie " 17 2 https://ege.sdamgia.ru/
CUCTEMAaTH3alus 3HaHU U
OBLIEE KOJIMYECTBO YACOB I10 102 2 )

[TPOITPAMME



https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/

IHOYPOUYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne
n/a

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IpakTuyec
KHe
padoThI

DJIEKTPOHHBbIE
nuppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

OcHoBHBIE TpaBHUIIa U300PAKEHHS Ha PUCYHKE
MJIOCKOCTH, TapaJUIETBHBIX MPSAMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka

[TonsATHS CTEpeOMeTpUH: TOUKA, MPsMasi, INIOCKOCTB,
npocTpancTBo. OCHOBHBIE TTpaBHIIa U300paKEHHS Ha
PUCYHKE IJIOCKOCTH, MapaJuIeIbHbBIX MPSIMBIX (OTPE3KOB),
CepeIHBI OTpe3Ka

[ToHsTHS: IEpeceKaroIIMecs MI0CKOCTH,
TIepeceKaroMecs mpsiMast | MI0CKOCTh;
HOJYITPOCTPAHCTBO

[TonsTusa: nepecekaromuecs NIOCKOCTH,
HepeceKarouecs npsmas U MI0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paXKeHHE MPOCTEHIIINX
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIMX O0BEKTOB

https://resh.edu.ru/subjec
t/lesson/601 8/start/

MHororpaHHUKH, ©300paKeHHe MPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIUX O0OBEKTOB

AKCHOMEI CTCPCOMECTPUHU U IICPBLIC CICACTBUSA U3 HUX

https://resh.edu.ru/subjec
t/lesson/4756/start/20354
2/

AKCHOMBI CTCPCOMECTPUHU U IICPBBIC CICACTBUS U3 HUX



https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

AKCUOMBI CTEPEOMETPHUU U MEPBBIE CAEACTBUS U3 HUX.
CnocoObI 3a1aHUs IPSMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHUSI MPSMBIX U TIJIOCKOCTEH

10

N3o0paxeHue ceueHnii mupaMu/ibl, Ky0a v mpu3Mbl,
KOTOPBIE TPOXOAT uepe3 ux péopa. MzobpaxeHue
MepECEUCHU MOJYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOECHHBIX CEYEHUU pa3HBIMU I[BETAMHU

11

N3o06parkeHne cedeHnit MupaMuIbl, Kyoa U IPU3MBI,
KOTOpbIE MPOXOJAT yepe3 ux pédpa. M3o0paxenue
MepeceueHu s MOJyYEHHBIX MI0CKOCcTeN. PackpammBanue
IMOCTPOCHHBIX CeUCHNH Pa3sHbIMH BETaMU

12

N3o0pakeHne ceueHuid mupamuibl, KyOa u Mpu3Mbl,
KOTOpBIC MPOXOIAT uepe3 ux péopa. N3o0paxeHue
nepeceyeHus MOMyUYeHHBIX MIOCKOCTel. PackpammBanue
MIOCTPOEHHBIX CEUEHUI pa3HbIMH I[BETaMHU

13

N3o0paxkeHue ceueHnii mupaMu/ibl, Ky0a v mpU3Mbl,
KOTOPBIE TPOXOAT uepe3 ux péopa. Mzobpaxenue
MepeCcEeUCHM MOJYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOECHHBIX CEYECHUU pa3HBIMU 1[BETAMHU

14

Merton ciefoB A IOCTPOEHUS CEYEHUM

15

Mertona cienoB ajst mocTpoeHus cedeHuii. CBoiicTBa
NepeceYeHU i NMPSMbBIX U TIJIOCKOCTEH

16

Mertona cnenoB amst mocTpoeHus ceueHuii. CBoiicTBa
NepeceYeHU i MPSMbIX U IIJIOCKOCTEHN

17

[Toctpoenue ceuennit B mupamuje, Kyoe mo TpémM Toukam
Ha pébpax. Co3aHNe BBIHOCHBIX YEPTEXKEH U 3aIKCh
1aroB IOCTPOCHUSA

https://resh.edu.ru/subjec
t/lesson/4912/start/



https://resh.edu.ru/subject/lesson/4912/start/
https://resh.edu.ru/subject/lesson/4912/start/

18

[Toctpoenue ceuennii B mupamue, Kyoe mo TpéM Toukam
Ha pébpax. Co3/1aHNe BBIHOCHBIX YEPTEXEH U 3aMKCh
1aroB IIOCTPOCHUS

19

[Toctpoenue ceueHuit B mupamu/ie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHre BEBIHOCHBIX YEPTEKEH U 3aIUCh
maroB MOCTPOCHUA

20

[TocTpoenue ceuenuii B mupamuie, Kyoe 1o TpémM ToUKam
Ha pébpax. Co3maHne BEIHOCHBIX YEPTEXKEH U 3aIHCh
11aroB TOCTPOCHUS

21

[ToBTOopenue nnanumerpun: Teopema o
IPONOPLUOHAIBHBIX OTpe3kax. [logobue TpeyroibHUKOB

https://resh.edu.ru/subjec
t/lesson/4677/start/19037
/

22

[ToBTOpenue nnanumerpun: Teopema Menenas. PacueTst
B CEUCHUSX Ha BBIHOCHBIX YepTexkax. McTopus pa3zBuThs
TUIAHUMETPHUU U CTEPEOMETPHUU

23

KonTpomnsHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHOe pacmosokeHne MpsIMbIX B TPOCTPAHCTBE.
CkpenmBarommuecs npsmele. [Ipuznaku
CKpelMBaronuxcs npsambix. [lapannensHblie npsmeie B
IPOCTPAHCTBE

https://resh.edu.ru/subjec
t/lesson/6133/start/27266
8/

25

Teopema o cyniecTBOBaHUM U €AMHCTBEHHOCTH IIPSAMON
MapajyIeIbHON TAaHHOUW MPSIMOM, TPOXOIALIEN Yepes3
TOYKY IIPOCTPAHCTBA U HE JIEKALIEH HA JaHHOMU MPSAMOM.
JlemMa 0 nepeceyeHnH NapajIeIbHBIX MPAMBIX
IIJIOCKOCTBIO

https://resh.edu.ru/subjec
t/lesson/6065/start/

26

[TapamnensHOCTb Tpex npsiMbIX. Teopema o Tpéx
napajiesIbHbIX IpAMBIX. Teopema 0 CKpeIBarOIMXCs
TPSIMBIX



https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/6065/start/

27

[TapannenbHoe npoexkTupoBaHue. OCHOBHBIE CBOMCTBA
napajyieIbHOT O MPOEeKTHUpOBaHusl. M300paxkeHne pa3HbIX
(Guryp B napajuienbHON NpOeKUU

28

LentpanbHas mpoeKIus. YToJl ¢ COHAIPaBICHHBIMU
CTOPOHAMHU. YTOJ MEXKIY MPAMbIMU

29

3amaun Ha JTOKA3aTEeIbCTBO M MCCIICA0BAaHE, CBSI3aHHEIC C
PacCIoOI0KEHUEM MPSMBIX B MIPOCTPAHCTBE

30

[ToHsATHS: MapaJUIeTbHOCTh MPSMOM 1 MJIOCKOCTH B
npoctpanctBe. [Ipu3Hak nmapamienbHOCTH NPAMON U
njockocTu. CBOMCTBA NapaJIEIbHOCTH PSIMOM U
MJIOCKOCTH

https://resh.edu.ru/subjec
t/lesson/6065/start/

31

I'eomerpuueckue 3a1aun Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBS3aHHbBIE C MapalIeIbHOCTHIO MPSIMbBIX
U TIJIOCKOCTEN B IPOCTPAHCTBE

32

[TocTpoeHne ceuenus, IPOXOIAILETO Yepe3 JAHHYIO
IIPSIMYIO Ha YEPTEKE U MTAPAVIETBHOTO IPYTrof MpsMOM.
Pacuér otHOLIEHNT

33

[TapannenbHas npoekus, IPUMEHEHHE JIJIs IOCTPOEHUS
ceueHUH Ky0a u napaienenunena. CBoicTa
napajiesIenuIeaa u Ipu3Mbl

34

[TapamtensHble IIIOCKOCTH. [Ipu3HaKyu mapaiaenbHOCTH
JIBYX IIOCKOCTEN

https://resh.edu.ru/subjec
t/lesson/6129/start/13167
2/

35

Teopema 0 mapanaenbHOCTH U €IMHCTBEHHOCTH
MJIOCKOCTH, IPOXOJSAILEH Yepe3 TOUKY, He
IIPUHAJIEXKALLYIO JaHHOMU IVIOCKOCTH U CIIEICTBUS U3 HEE

36

CaoiicTBa napajuieabHbIX MJIOCKOCTEH: O
MapaJIJIENIbHOCTH IPSIMBIX IIEPECEUEHHUS IIPU IIEPECECUECHUH
JBYX MapajjieNIbHbIX MIOCKOCTEH TpeTbeit



https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

CaoiicTBa mapauIeNbHbIX IUIOCKOCTEH: 00 OTpe3Kax
NapajIeNIbHBIX MPSAMBIX, 3aKIHYEHHBIX MEXKITY

37 NapajuIeIbHbIMU INIOCKOCTSAMU; O IIEPECEUECHHU U MTPSMOM C
JBYMS ITapajieNbHbIMU MIJIOCKOCTSAMU

38 [ToBTopenwue: Teopema Ilnudaropa Ha IIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJIBHOTO
TpeyroJjibHUKa

40 CaoiicTBa Ky0a ¥ TPSAMOYTOJIBHOTO TIapaJljie/ienuIieia

41 Briuucnenue aamH oTpe3KoB B KyOe U MPSMOYTOJIBHOM
napaijiesenumnene
[leprnieH IUKYISAPHOCTD MPSIMON U TIOCKOCTH. [Ipr3Hak https://resh.edu.ru/subjec

42 NIEPIECHIUKYISIPHOCTH NIPSMOM U INIOCKOCTH t/lesson/4724/start/

43 [TepneHauKyIIpHOCTD MPSAMON U MIOCKOCTHU. [Tpu3HaK https://resh.edu.ru/subjec
MEPIIEHIUKYISIPHOCTU MPSIMOM U TJIOCKOCTH t/lesson/4757/start/
Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH NPSIMOM,

44 MPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHIUKYISIPHON K TIJIOCKOCTH

4 [lnockocty U nepHeHuKyJIIpHbIE UM MPSIMBIE B

> MHOTI'OTPaHHUKaX
4 [lnockocty U nepreHUuKyJIIpHbIE UM MPSMBIE B
6 MHOI'OTpaHHUKaX

47 [Tepnienaukynsap u HakioHHas. Iloctpoenue https://resh.edu.ru/subjec
MEPIECHINKYJIAPA U3 TOUYKU Ha MIPSIMYEO t/lesson/6127/start/
[lepnienaukynsip u HakioHHas. [locTpoenue

48 MEePIECHIUKYIISIpA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx mepneHauKysapax (mpsmast 1 oOpaTHas)

50 Teopema o Tpéx mepreHauKyIsIpax (mpsmast 1 oOpaTHas)

51 VYron Mexay CKpeluBaroMMUCs MPSIMbIMU



https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/6127/start/
https://resh.edu.ru/subject/lesson/6127/start/

[Touck neprneHAMKYIAPHBIX MPSAMBIX C IIOMOLIBIO

32 NEPHEHANKYIISIPHBIX MIJIOCKOCTEN

53 OpToronaibHOe NPOEKTUPOBAHUE

54 [Toctpoenue ceuenuii Kky0a, MpU3MBbI, vaaBHHBHOﬁ
NApaMUIBbI C TOMOIIBIO OPTOTOHAJIBHOM MPOEKIIUHU

55 [Toctpoenue ceuenuii Kyba, MPU3MBbI, TPABUIbHOM
NUpaMUIbl C TOMOIIBIO OPTOTOHAJIBHOU IPOEKIIUU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTH.
[ImockocT cuMMeETpHUi B MHOTOTpaHHUKaX
[Ipu3Hak nepneH IMKyISpHOCTH IPSMON U IIJIOCKOCTH KaK

> CJIIEACTBUE CUMMETPHHU

53 [IpaBuiIbHBIE MHOTOTpaHHUKHU. Pacdyér paccTosiHUM OT
TOYKH 10 TUIOCKOCTH
[IpaBusibHBIE MHOTOTpaHHUKHU. PacyéT paccTosiHUl OT

> TOYKH /10 TIIIOCKOCTH
Cnoco0bl OyCTUTh NEPIEHAUKYIISIPbl: CHMMETPHSI, CABUT

60 TOYKH I10 [TAPAJUIEIBHON MPAMOKN

61 CaBur 1o HemapauIeIbHON MPSIMON, U3MEHEHHE
paccTosHu
KonTponbHas pabota "B3anMHOe pacronokeHne mpsiMbIX

62 Y IIJIOCKOCTEN B IpOCTpaHCTBE"
[ToBTOpEHME: yroa Mexay NpsMBIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPUSI B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yyroa MEKIAY CKPEIMBAOIIMMUCS NIPIMBIMU
B IIPOCTPAHCTBE

65 ['eomeTpudeckue METOABI BBIYMCICHUS YIIIa MEXY

MMpAMBIMH B MHOT' OI'paHHUKaX




JIByrpansbiii yroja. CBONHCTBO JIMHEHHBIX YIJIOB

66
JBYTPaHHOIO yrjia
67 [lepnenaukynspHble miockocTH. CBoMCTBa B3aUMHO https://resh.edu.ru/subjec
NEePIEHIUKYISIPHBIX TIJIOCKOCTEH t/lesson/4748/start/
[Ipu3Hak nepneHauKyISIpHOCTH INIOCKOCTEN; TEOpEMA O _
68 MPSMON TIEpeCceUEHU s ABYX MIOCKOCTEH hitps://resh.edu.rw/subjec
. t/lesson/4748/start/
NepHeHANKYISIPHBIX TPEThe MI0CKOCTH
[IpssMoyTOIBHBIN TTapajuieNenunen; Ky0; n3MepeHus hitps://resh.edu.ru/subjec
69 . ’ ’ ’ t/lesson/5444/start/22148
CBOMCTBA MPSAMOYTOJIBHOTO Mapajuieienuneaa 6/
70 Teopema o0 nuaroHaIy NPSIMOYTOJIBHOTO
napajuleJienuIesa u cileAcTBUe U3 Heé
71 CrepeoMeTpuueckre U MPUKIAIHbIE 3a/1a41, CBSI3aHHBIE
CO B3aMMHBIM PacIOJIOKEHUEM IPSAMBIX U IIIOCKOCTH
7 [ToBTOpEHME: CKpeUMBAIOLIUECS IPSIMBIE, ITapaJIJICIIbHbIE
MJIOCKOCTH B CTAHJAAPTHBIX MHOTOTPaHHUKAaX
[Tapa napamienbHbIX IIOCKOCTEN HA CKPELMBAIOIINXCS
73 IPSIMBIX, PACCTOSTHUE MEXy CKPELIMBAIOLUMUCS
IPSMBIMHU B IPOCTBIX CUTYALUAX
74 PaccrosiHue OT TOUKH 10 MIIOCKOCTH, PACCTOSHHUE OT
PsIMOM 10 MIIIOCKOCTH
75 Brruucnenue paccToOSHUI MEXKTy CKPEIMBAIOIMIMHUCS
HPSMBIMU C TOMOUIBIO MEPIEHIUKYIISPHON MIOCKOCTH
TpéxrpaHHbIN yroy, HEpaBEHCTBA JJIsl TPEXTPAHHBIX _
76 op. Teopema I ’cpa o0a. Teone OCIHYVCO https:/resh.edu.ru/subjec
TJIOB. Ma [Tudar T MBI KOCHHYCOB U
y p . pa, Teop y t/lesson/6063/start/
CHUHYCOB JiJIsl TPEXITPAHHOr 0 yria
77 DneMeHTHl chepruyeckor TeOMETPUU: T€0Ie3UNIECKHE

JIMHUH Ha 3emie



https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6063/start/
https://resh.edu.ru/subject/lesson/6063/start/

78 KontponeHas padora "Yrisl u paccTosHus" 1
79 Cucremaruzauus 3HaHuil "MHOTOrpaHHUK U €0 1
3J1€MEHTHI"
https://resh.edu.ru/subjec
t/lesson/5444/start/22148
80 [Tupamuna. Bunael nupamua. IpaBunsHas nupamua 1 6/
https://resh.edu.ru/subjec
t/lesson/5866/start/
https://resh.edu.ru/subjec
IIpusma. IIpsmas u HakioHHas npusMsl. [IpaBuinbHas
81 1 t/lesson/5443/start/21270
npusma /
P, [Ipsmoit napasuienenunesn, NpsiMOyTrOJbHbIN 1
napajuienenurmnen, Kkyo
83 Brinykiibie MHOrorpanauku. Teopema Diiniepa 1
24 Brinykieie MHOTOrpanHuku. Teopema Ditnepa. | https://resh.edu.ru/subjec
[IpaBunbHBIE U TOXYNIPABUIIBHBIE MHOIOTPaHHUKHU t/lesson/4023/start/
85 KonTponbhas padora "MuororpanHuku" 1
https://resh.edu.ru/subjec
86 [TonsiTe BEKTOpa HA MIIOCKOCTH U B IPOCTPAHCTBE 1 t/lesson/4758/start/21648
/
87 Cymma BEKTOpOB 1
88 Pa3zHocth BekTOpOB 1
89 [TpaBuno napauienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pasnosxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE https://resh.cdu.ru/subjec
91 op y 1P pOB, 1 /lesson/6404/start/13205
JeXKalMX B OJHOM NIIOCKOCTH s/
92 CxaysipHOE MPOU3BEICHHUE 1
93 Brruucnenue yria Mexay BEKTOPaMHU B IIPOCTPAHCTBE 1



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/

94

[Ipocrenmme 3aga4n ¢ BEKTOpaMu

1
95 [Ipocreiimme 3ana4u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O00011IeHNE U CUCTEMATH3ALIMS 3HAHUI 1 https://ege.sdamgia.ru/
99 O00011IeHNE U CUCTEMATH3ALIMS 3HAHUI 1 https://ege.sdamgia.ru/
100 Hroropas KOHTpoJIbHAs paboTa 1
101 Hroropas KOHTpoOJIbHAS paboTa 1
102 O0001IeHNE U cCUCTEMAaTH3AIMSI 3HAHUI 1 https://ege.sdamgia.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

11 KJJACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acos

KonTpoJubHbIe

Bcero
padoTsI

IIpakTnuyeckue
padoTshI

DJIEKTPOHHBIEe IH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpEHME TEMBI
"KoopauHaTel BEKTOpa Ha
TJIOCKOCTH U B IPOCTpaHCTBE"

https://resh.edu.ru/subject/lesson/5724/start/21892/

[ToBTOpenue Tembl "CkansipHoe
IPOU3BEJCHUE BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/start/149167/

[ToBTOpEHUE TEMBI
"BpruncieHue yria Mexiay
BEKTOpaMH B IIpOoCcTpaHCTBE"

[ToBTOpenue Temsl "YpaBHEeHME
NpsIMOM, TPOXOJIAIIEH Yepes3 ABe
TOYKH"

YpaBHeHUE NIIOCKOCTH,
HOpMaJb, ypaBHEHUE MJIOCKOCTH
B OTpe3Kax

YpaBHEHHE IIOCKOCTH,
HOpMaJib, ypaBHEHHE MIOCKOCTU
B OTpe3Kax

BekropHoe npousseneHue

JInHeliHbIEe HEPaBEHCTBA,
JIMHEWHOE IPOrpaMMUPOBAHUE

JInHelHbIe HEPaBEHCTBA,
JUHENHOE IPOrPaMMHUPOBAHUE



https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/

10

AHauTHYECKUE METOIBI
pacuéra yriia Mexay IpsSMbIMU
B MHOTOT'paHHHKAX

https://resh.edu.ru/subject/lesson/6083/start/

11

AHaNUTUYECKHE METOIbI
pacdéTa yria MexIy
IIJIOCKOCTSAMU B
MHOTOTpaHHHUKAX

12

dopMya pacCTOSIHUS OT TOUKH
JI0 TUIOCKOCTH B KOOpJIMHATaX

13

Haxoxenue paccTossHuil oT
TOYKH JI0 TUIOCKOCTH B Ky0Oe

14

Haxoxnenue paccTossHuit oT
TOYKH 10 MJIOCKOCTHU B
IIPaBUJIBHOM NIUpaMuie

15

KonTpoasHas padota
"AHanuTH4eckas reoMeTpus’

16

Ceuenus MHOTOI'PaHHHUKOB!

CTaHJApTHBIC MHOT' OI'paHHUKHN

17

CeueHus MHOTOI'PAaHHUKOB:
METOJ CJIET0B

18

CeueHuns MHOTOI'PAHHUKOB:
CTaHJAapTHBIE MIJIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

19

[TapannenpHble PSIMbIE U
IJIOCKOCTH: TIapaJuIeIbHbIE
CEUYCHUS



https://resh.edu.ru/subject/lesson/6083/start/

20

[TapannenbHble IpsAMBIE U
IIOCKOCTH: PaCYE€T OTHOILICHU N

21

[TapannenbHble MpsMBIE U
IIJIOCKOCTH: YTJIbI MEXIY
CKPEIIMBaOIIMMHUCS NIPSIMBIMH

22

[TepniengMKyISpHBIC NIPAMBIE U
MJIOCKOCTHU: CTaHapTHBIE Maphbl
HepHeHANKYISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETPHUH MHOTOTPaHHHUKOB

23

[lepnenquKyspHbIE IPSIMBIE U
IIJIOCKOCTHU: TEOPEMA O TPEX
HepHeHANKYIIsIpax

24

[IepnienquKyIsIpHBIE NPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHHUS IJIUH B
MHOI'OTPaHHUKaX

25

[ToBTOpeHue: muomaau
MHOT'OYTOJTbHUKOB, (DOPMYJTbI
JUTSI TTOTIAIeH, COOOpasKeHU S
o000 st

26

[ToBTOpeHue: momanu
MHOTOYT'OJIBHUKOB, (POPMYJIBI
JUIs TUTOIa e, cooOpakeHus
moxoous

27

[ToBTOpEHHME: TLIOMIAN
MHOTOYTOJIBHUKOB, (DOpMYITBI
JUTS TIIOMIAIeH, COOOpakeHH s
O00MS




28

[Inomanu ceuenuni
MHOTOT'PAHHUKOB: TLIOIIAAN
MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHUS TT0100U S

29

ITnomanmn ceueHnit
MHOTOT'PAHHUKOB: TLIOIIA/IN
MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS TOI00MS

30

KonTponbHas pabora
"IloBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHHUsI MHOTOTPaHHUKOB"

31

O0BéM Terma. O0beM
HIPSIMOYT OJIBHOT'O
napaJieNenunena

https://resh.edu.ru/subject/lesson/4904/start/280336/

32

3amaun 00 yaABOCHHU Ky0a, O
KBaJpaType Ky0a; 0 TpuceKIuu
yria

33

CrepeoMeTpHYIeCKHE 3a/1a9H,
CBSI3aHHBIE ¢ 00BEMOM
HIPSIMOYT OJIBHOT'O
napasuieNenunena

34

[Ipuknagaeie 3amauu,
CBSI3aHHBIC C BHIYUCIICHUEM
00BEMa MPSIMOYTOJILHOTO
napaiesienumneaa

35

OO0bEM psAMON MTPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/

36

CrepeomeTprieckure 3a1aui,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TIPSMOI TTPU3MBI

37

[Mpuknanueie 3a1a4m,
CBsI3aHHBIE C O0BEMOM MPSIMOM
[IPU3MBI

38

Brruucnenune o66EM0B Tel ¢
MTOMOIBIO ONPENECTEHHOTO
uHTerpana. O6bEM HaKJIOHHOM
IIPU3MBI

39

Brruncnenue 006EMOB Tell ¢
TTOMOIIBIO0 OMPENETEHHOTO
uHTerpana. O0bEM NUpaMu bl

40

®dopmyna oObEMaA MHUPAMUIBI.
OTtHoreHne 00bEMOB TUPAMHU/T
¢ 00LMM yTJIOM

41

®opmyna 00bEMa MUPaAMUIBL.
OTHoLeHne 00bEMOB TUPAMU ]
¢ 00IIMM yTJIOM

42

CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIC C 00BEMaMU
HaKJIOHHOUW PU3MBbI

43

CrepeomeTprueckure 3a1auH,
CBSI3aHHBIE C 00BEMaMU
U PaMU b1

44

[Ipuknagabie 3a1a4u MO TEME
"OOBEMEI Tea", CBSI3aHHEIE C
00BEMOM HAKJIOHHOMW MPU3MBI




45

[IpuknagHeie 3a1a4u 110 TEME
"OOBEMEBI Ten", CBSI3aHHBIC C
00BEMOM TTHPAMHUIBI

46

[Ipumenenue 06bEMOB.
Brraucnenue pacctosHus 10
IIJIOCKOCTH

47

KonTponrsnas padota "O0nEM
MHOTOI'paHHUKA"

48

HI/IJII/IHZ[pI/I‘-IeCKaSI IMOBCPXHOCTD,
oOpa3yromme HUIHHAPUIECKON
MIOBEPXHOCTH

49

Hwunuuap. IIpsmon kpyrosou
uuuaap. [nomans
IIOBEPXHOCTH LIMJIMHIPA

https://resh.edu.ru/subject/lesson/6300/start/22490/

50

Konunueckas moBepxHOCTb,
o0pa3ytolme KOHUYEeCKOU
nosepxHocTu. Konyc

https://resh.edu.ru/subject/lesson/4903 /start/22646/

51

CeucHue KOHYCa IJIOCKOCThIO,
napannenLHoﬁ IIJIIOCKOCTH
OCHOBaHUA

52

VYceu€HHbIN KOHYC.
N3006paxkeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 60koBOI
MOBEPXHOCTHU U TIOJTHOMU
MOBEPXHOCTU KOHYCA



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/

54

TTmomane OOKOBOM
MOBEPXHOCTH U TIOJTHOMN
MTOBEPXHOCTH KOHYyCa

55

CrepeomeTprueckue 3a1a4l Ha
JTIOKa3aTeIbCTBO U BBIYUCIICHNUE,
MMOCTPOEHUEM CEYEHU I
LUJIMHPA, KOHYyCa

56

CrepeomeTpriecKkre 3a/1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHHE,
MOCTPOEHUEM CEYEHU I
LUIWHIpa, KOHyca

57

[Ipukiianubie 3a0a4H,
CBJs3aHHEIC C III/IJH/IHI[pOM

58

[Tpuknaaneie 3agaun,
CBSI3aHHBIE C LUMJIMHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/start/

60

[Mepeceuenue cheps! u mapa ¢
II0CKOCTBI0. Kacanue miapa u
cdepsbl MIOCKOCThI0. Bua u
n300paKkeHHE Tapa

https://resh.edu.ru/subject/lesson/5525/start/

61

[Tepeceuenne cdepsr u mapa ¢
mJI0cKoCThI0. Kacanue mapa u
cdephl TIOCKOCThI0. By u
n300pakeHue 1mapa

62

VYpaBuenue chepsl. [Lnomans
cdepsl u e€ yacten

63

Cummetpus cdepsl U 1mapa



https://resh.edu.ru/subject/lesson/4034/start/
https://resh.edu.ru/subject/lesson/5525/start/

64

CrepeomeTpriecKkre 3a/1a4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO c(hepoi U IIapoM,
MMOCTPOEHHUEM UX CEUYEHHU U

IIJIOCKOCTBIO

65

CrepeomeTpriecKkre 3a1a4 Ha
JI0Ka3aTeNLCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO chepoil u mapom,
MMOCTPOEHHUEM UX CEUYEHHU U
IJIOCKOCTBIO

66

[Ipuknagueie 3axaun,
CBsI3aHHBIE CO cepoil U MapoM

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXKHOCTH, CTaHAAPTHBIC
no00us

68

Paznuunbsie KOMOMHAIIMH TEI
BpAILICHUSI © MHOTOIPaHHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/

69

3agaun mo teMe "Tena u
MOBEPXHOCTH BparieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

70

3agaun mo teMe "Tena u
MOBEPXHOCTH BpaleHus"

71

KonTponbhas pabora "Tena u
IIOBEPXHOCTH BpaleHus"

72

O6bém nununapa. Teopema 06
00BEME MPSAMOTo LUITMH/IPA

https://resh.edu.ru/subject/lesson/5629/start/23082/



https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/5629/start/23082/

73

Brruncrnenne o0bEMOB TeN €
MTOMOIIBIO OMIPEAETIEHHOTO
uHTerpana. O0bpéM KoHyca

https://resh.edu.ru/subject/lesson/4046/start/23207/

74

Iinontagu OOKOBOU U IMOJTHOU
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuyeckue 3a/1auu,
CBA3AaHHBIC C BBIYUCIICHHUEM
00BEMOB LIMJIMH/IpA, KOHYCA

76

[IpuknagHeie 3a1a4u 110 TEME
"OOBEMBI U IIJIOIIAIU
noBepxHocTel Ten"

77

O0béM 11apa 1 I1apoBOTo
cektopa. Teopema 00 0OBEME
nrapa. [lnomane chepsi.
CrepeoMeTpryeckue 3a/1a4H,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMeHTa U IIapOBOT'0 CEKTOpa

https://resh.edu.ru/subject/lesson/4910/start/23238/

78

[Tpuknaaneie 3a1a4u MO TEME
"OOBEMEI Ten", CBSI3aHHEIE C
00BEMOM M1apa U TIIOIAIBIO
chepsl. COOTHOLICHUSI MEXKITY
TUIOIIA/ISIMU TTOBEPXHOCTEN U
00BEéMaMU MMOTOOHBIX T

79

[TonoGHBIC Tena B
npocrpancrse. M3menenue
00béMa mpu MoA00HUH.
CrepeomeTpriecKre 3a1auH,
CBSI3aHHBIC C BEIYHCIICHUEM



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4910/start/23238/

00BEMOB Te U IIIOIIAEH
IIOBEPXHOCTEN

80

KonTponbsnas pabora
"TInomaay noBEepXHOCTH U
00BEMBI KPYTJIBIX TET"

81

JIBU>KEeHUS IPOCTPAHCTBA.
Orobpaxkenus. J[BuxeHus u
paBeHcTBO (uryp. OOmme
CBOICTBA JABWKEHU U

https://resh.edu.ru/subject/lesson/6297 /start/22283/

82

Buapl nBukeHuit:
napajuieJIbHbII IepeHoc,
LEHTpaJbHas CHMMETPH S,
3epKajbHasi CHMMETpHS,
IIOBOPOT BOKPYT IIPAMOU

83

[IpeobpazoBanus mogo0us.
[Ipsimas u cdepa Ditnepa

84

FCOMCTpI/I‘{CCKI/Ie 3aJla4y1 Ha
IIPUMCHCHUE ABUXKXCHU A

85

KonTponbHas pabota "BekTopbl
B IIpocTpaHcTee"

86

O6o06maromiee mopropenue 11
MOHSATUM U METOJIOB Kypca
reometpun 10—11 kiaccos,
CUCTeMAaTHU3aIlus 3HAHUM:
"IlapannensHOCTh NPAMBIX U
MIJIOCKOCTEHN B MpocTpaHCcTBE"

87

O06o06maromiee mopTopenue 11
MOHATUI U METOJIOB Kypca

https://resh.edu.ru/subject/lesson/5 754 /start/149257/



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5754/start/149257/

reometpun 10—11 kimaccos,
CUCTeMAaTHU3aIlus 3HAHUMN:
"BekTopbl B mpocTpaHcTee"

88

O6o0matomee moropenue 11
MOHSATUI U METOJIOB Kypca
reometrpuu 1011 kimaccos,
CUCTeMAaTH3aIlUs 3HAHUN:
"BekTopbl B mpocTpaHcTBe"

89

O6o6maromiee nosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 1011 kmaccos,
CUCTEMaTU3al U 3HAHUM:
"O6beM MHOTOTrpaHHUKA"

https://resh.edu.ru/subject/lesson/5732/start/23384/

90

O6o6maromee nosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 kmaccos,
CHUCTEMATU3al U 3HAHUI:
"OObeM MHOTrOrpaHHHKA"

https://ege.sdamgia.ru/

91

O6o6maromee nosropenue 11
MOHSATUH U METOJIOB Kypca
reometpuu 1011 kmaccos,
CHUCTEMaTU3al U 3HAHUI:
"TInomaay mnoBEepXHOCTH U
00BEMBI KPYTJIBIX TET"

https://ege.sdamgia.ru/

92

O06o0matomiee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—-11 kimaccos,
CUCTeMAaTH3aIlUs 3HAHUN

https://ege.sdamegia.ru/



https://resh.edu.ru/subject/lesson/5732/start/23384/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

"TInomaam NOBEPXHOCTH U
00BEMBI KpYyTIbIX TEl"

93

HroroBas KOHTpOJBbHASA paboTa

94

Hrorosas KOHTpOJBbHASA paboTa

95

[ToBTOpenue, o6oOIICHNE U
CHUCTEMATU3al U 3HAHUI

https://ege.sdamgia.ru/

96

Hcropus pazsutus
CTEpPEOMETPHUU KaK HAyKH U €€
pOJIb B pa3BUTUN COBPEMEHHBIX
VHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pazsurtus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcrtopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcrtopus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU U

100

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €€



https://ege.sdamgia.ru/

pOJII) B paBBI/ITI/II/I COBpeMeHHBIX
MH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT Ui

101

Uctopus pazsutus
CTEpPEOMETPUH KaK HAYKH U €€
POJIb B Pa3BUTUU COBPEMCHHBIX
MH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pazsutus
CTEPEOMETPUM KaK HAYKH U €€
pOJb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU PO PAMMBI

10 KUIACC
Kon IIpoBepsiemble MpeaMeTHBbIE Pe3yJIbTATHI OCBOEHUs] OCHOBHOIA
NpPOBEPsSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeIHero 001ero 06pa3oBaHus
pe3yJbTaTa
7 ['eomeTpust
7.1 OnepupoBaTh MOHATUAMU: TOYKA, TTPsIMast, IIIOCKOCTh
79 [TprMEHSTh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX MPH PELICHUH
' reOMETPUYECKUX 3312
OnepupoBaTh MNOHATHSAMH: NapaUIENbHOCTh U MEPIEHAUKYISIPHOCTD
73 MPSIMBIX M TUIOCKOCTEH
4 KnaccupuunpoBats B3auMHOE PACIONIOKEHUE MPSAMBIX U IIIOCKOCTEH B
7 MPOCTPAHCTBE
OmnepupoBaTh MOHATHSAMHE: ABYT'PAHHBIN YToJl, TPaHU JBYT'PaHHOTO YTJIa,
7.5 pedpo BYTpaHHOIO yTJIa, TMHEWHBIN yToJl IBYTpaHHOI0 yTJiia, TpaaycHas
Mepa JIByT'paHHOTO yriia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPaHHUK, BBIYKJIBIA U HEBBITYKJIbIA
' MHOTOI'PaHHUK, 3JIEMEHTHI MHOT'OTpaHHUKA, TPABUJIBHBIH MHOTOTPAaHHUK
Pacno3naBath OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHpaMuia, MpU3Ma,
77 NPSAMOYTOJIBHBIN Mapanenenunen, Kyo)
KnaccupuuupoBare MHOTOTpaHHHKH, BBIOMpas OCHOBAaHHS  JUId
73 kimaccuukanuy  (BBITYKJIBIE W HEBBITYKJIBIE  MHOTOTPaHHUKH,
’ NpaBUJIbHbIE MHOTOTPAaHHUKM, TMPSAMbIE M  HAKJIOHHBIE MPHU3MBI,
napaJiieNenuIe bl )
79 OnepupoBatb HOHSTUSMU: ceKymias MJI0CKOCTb, ceueHue
’ MHOTOI'PAaHHUKOB
10 OOBSICHAT, ~ NPUHLHUIBI  [OCTPOEHUS CEUYEHUM  MHOTOTPaHHHKOB,
7 U CITOJIB3YSl METOJI CJICJIOB
CtpouTh ce4eHHS MHOTOTPAHHUKOB METOJOM CJEJIOB, BBIMOJIHSTH
7.11 (BBIHOCHBIE) TIIIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX HUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
PemaTh 3a1aun Ha HaXOXAEHUE T€OMETPHUECKUX BEITMYMH 110 0Opasiam
UM alTOpUTMaM, MPHUMEHSS W3BECTHbIE aHAIUTHYECKHE METOIbI IpU
7.12 pELIEHUM CTAaHAAPTHBIX MAaTE€MaTHYeCKUMX 3a7ad Ha BBIYMCIICHHE
pPacCTOSHUN MEXIy IBYMsI TOYKaMH, OT TOYKU JI0 MPSMOH, OT TOUYKHUJIO
IJIOCKOCTH, MEKAY CKPELIMBAOIIMMUCS MPAMBIMU
Pemratp 3a1aun Ha HaXOXKACHHUE T€OMETPHUUECKUX BETUYMH 110 0Opas3iam
7.13 UM alrOpUTMaM, MPHUMEHSS W3BECTHbIE aHAIUTHYECKHE METOIbI IPU

PEHICHUN CTaHJAPTHBIX MAaTCMaTH4YCCKUX 3aJa4 Ha BBIYUCIICHUC YI'JIOB




MEXAY CKPELIMBAIOLMIMMUCA IPSAMBIMU, MEXAY HPAMON U INIOCKOCTBIO,
MEXY IIJIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Beruucnsite 00bEMBI W TJIOMIAMM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpu3Ma, mupamMua) ¢ MpuMeHeHHeM (OPMYJI, BBIUUCIATH COOTHOIICHUS

714 MEXTY IO IIMU MOBEPXHOCTEH,  0O0BEMaMu MOAO0OHBIX
MHOT'OI'PAaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUSl B MPOCTPAHCTBE, LEHTP, OCb U
' MJI0CKOCTh CHMMETPUH, IEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI
W3Bnekars, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HH(OpMALHIO O
7.16 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (uUrypax, HpeICTaBICHHYIO Ha
yepTexax U pucyHKax
[IpumMensaTs reomeTpuyeckrue (GakThl Ui PELIeHUs CTEPEOMETPUUECKHX
7.17 3a/1a4, MPEANOoJJararolMX HECKOJIBKO IIaroB pPEIICHMs, €CINU YCIOBHUSA
NPUMEHEHU 33/1aHbl B IBHOU (hopme
718 IIpumensaTs mpocTellMe IPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a1a4
719 [TpuBOIUTE PpUMEPBI MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
' JKU3HHU, PacIIO3HABaTh NPOSBICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE
ITpuMeHATh MOTyYEHHBIE 3HaHUSI HA IPAKTUKE: aHATU3UPOBATh PEaIbHbIC
CUTYAallMU U IPUMEHSTh U3yUEHHbIE TOHATHS B IIPOLIECCE TOMCKA PEIICHU S
MaTeMaTH4ecKku  c(hOpMyJIHMpPOBAHHOM  MpPOOIEMBI,  MOJAEIHPOBATH
7.20 peallbHbIE CUTyalluu Ha SI3bIKE T€OMETPUH, UCCIEN0BATH IOCTPOCHHBIE
MOJIEJIH C MCIIO0JIB30BAHUEM T'€OMETPUYECKHUX ITOHATUI U TEOPEM, alllapara
anredpbl, pelmarbh MPAaKTUYECKHUE 3a7ayd, CBA3aHHBIE C HaXO0XKJICHUEM
reOMETPUYECKUX BEINUNH
11 KUIIACC
Kon
IIpoBepsiemble npegMeTHbIE Pe3yIbTaThl OCBOCHHSI OCHOBHOM
NpOBEPsieMOro .
0o0pa3oBaTeIbLHOI MPOrPaMMBbI CPeIHEro 001ero o0pa3oBaHus
pe3yJbTara
6 ['eomerpus
OmnepupoBaTh MOHATUAMU: LUJINHAPUYECKas IOBEPXHOCTh, 00pa3yrolue
6.1 LUJIMHIPUYECKOW MOBEPXHOCTH, IUIMHJIP, KOHUYECKas IMOBEPXHOCTH,
' oOpasyromme  KOHMYECKOM  TOBEpXHOCTH, KOHYC, cepuyeckas
IIOBEPXHOCTh
6.2 Pacnio3HaBatk Tena BpameHus (HUIMHAP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI OTYUYEHHS TEJI BPAILICHUS
6.4 KnaccuduuupoBars B3auMHOE pacioyioskeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, LIAPOBOM CIIOM, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA

IIAPOBOTO CJIOs, IIAPOBOW CEKTOP




6.6

Beruucnsite 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH Tel BpalleHUs,
r€OMETPUYECKHUX TeN ¢ TpUMEHEHUuEeM hopMy

6.7

OnepupoBaTh MOHATUSMH: MHOTOIPDAaHHUK, BIUCAaHHBIA B cdepy U
ONMCAaHHBIN 0KOJIO cepbl, chepa, BOUCAHHAS B MHOTOI'PaHHUK HIIH TEJI0
BpAaIlCHUS

6.8

Brraucnars COOTHOMIEH U MEX Ty TIIIOIASIMH MTOBEPXHOCTEH M 00bEMaMu

MOJIOOHBIX TEI

6.9

N300paxkats u3yyaembie (GUTYpPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbInoiaHATh (BBIHOCHBIE) IJIOCKME YEPTEXH W3 PHUCYHKOB IIPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHHM3Y; CTPOMTb CEUEHHUs Tel
BpalICHUs

6.11

W3BnekaTh, WHTEPHPETUPOBATh M MPeoOpPazoBbIBaTH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUIypaX, MpPEACTaBIEHHYI0 Ha
4epTeKax U pUCyHKax

6.12

[TpumeHsTs TeoMeTpuueckue (aKThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7a4d, MPENNoJIaralolMX HECKOJBKO IIArOB PELICHMS, €CIM YCIOBUS
IPUMEHEHUS 3a/1aHbl B SIBHOU (hopme

6.13

OHepI/IpOBaTB ITOHATHUECM: BEKTOP B IIPOCTPAHCTBEC

6.14

BBINOAHATE NEHCTBUSI CIOXKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB U
YMHOKEHHUsSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU
oOazaroT

6.15

[TpuMeHATh NpaBUIIO NapajuleJIenuIiea NPy CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MOHSATUSIMU: JI€KaPTOBBI KOOPIMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA,
Yrojll MEXIy BEKTOpaMH, CKaJIIpHOE MPOU3BEACHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILIaHAPHBIE BEKTOPHI

6.17

HaxomuTe cyMMy BEKTOPOB U MPOU3BEICHHE BEKTOpa Ha YHUCIO, Yroil
MEX]ly BEKTOpaMH, CKaJIsIpHOE MPOU3BEICHHE, PACKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB INJIOCKOCTh YPaBHCHHEM B I[GKapTOBOfI CUCTEMC KOOpaAHAT

6.19

Pemats HpOCTeI\/’IHH/Ie TCOMETPUUCCKHUEC 3aJa4 Ha IPUMCEHCHHUEC BEKTOPHO -
KOOPAUHATHOT' O MCTOAa

6.20

Pemiats 3aJa4yi Ha A0Ka3aTrCJIbCTBO MAaTCMaTUYCCKHX OTHOIIICHUN H
HaxXOXJCHUC I'COMCTPUYCCKUX BCIMYUH I10 06pa3uaM HJIK aJIrOpUTMaM,
MMPpUMCH A HN3BCCTHBIC MCTOAbI Inpu PCUICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3a1a4

6.21

[IpuMeHsaTs mnpocTeilline MNpPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIITMOHHBIE CHCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4

6.22

IIprBOAMTE PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B INPUPOIE U
JKU3HU, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




[TprMeHSTh MOoTy4YeHHbIC 3HAHUS Ha TPAKTHKE: aHATU3HUPOBATh peaibHbIe
CUTYall! ¥ IPUMEHSITh H3yYECHHBIC TOHSTHS B ITPOIECCE ITONCKA PEIICHHU ST
MaTeMaTH4ecKd  cHOpMYyIMpPOBAHHOW  MPOOIEMBI,  MOJACIHPOBATH
6.23 peallbHbIE CUTyalluu Ha SI3bIKE T'€OMETPUM, UCCIEN0BATH IOCTPOCHHBIE
MO/JIENTU C UCIIOJIB30BAHMEM F'€OMETPUUECKUX IIOHATHH U TEOpEM, arlapara
anreOphl, pemiaTh MPaKTUYECKUE 33/1aud, CBS3aHHBIE C HAXOXICHHEM
Tr€OMETPUYECKIX BEITHYNH

HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC
IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
Kon
7 I'eomerpus

OCHOBHBIC ITOHSATHSA CTCPCOMCTPUH. Tqua, npsamasd, MJIOCKOCTb, HNPOCTPAHCTBO.
7.1 ITonsTue 00 akCMOMaTHYECKOM IMOCTPOCHUHU CTECPCOMCTPHUU . aAKCHUOMBI CTCPCOMCTPHUU
H CJIICACTBHSA U3 HUX

B3auMHOEe  pacnosiokeHHWe TpsMBIX B IPOCTPAHCTBE:  IEPECEKaroIuecs,
napajulefibHble W CKpeumBarolyecss npsiMble. llapamienbHocTh HpsAMBIX U
IJIOCKOCTE B IIPOCTPAHCTBE: INApajuIEIbHBIE MPSIMbIE B  IPOCTPAHCTBE,
MapaJUIETbHOCTh TPEX MPSAMBIX, MApAJUIEIIBHOCTh NMPSIMONW M IUIOCKOCTU. YTJIBIC
COHAINpABJIEHHBIMU CTOPOHAMH, YroJd MeEXJAy MpsSMBIMH B IPOCTPAHCTBE.

7.2

[TapannenbHOCTh MIIOCKOCTEN: MapajiebHbIE TIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
wiockoctel. IIpocreiinme nmpocTpaHCTBEHHbIE (QUTYpbl Ha IMIJIOCKOCTHU: TETPAdp,
KyO, apajijiesienumne, IoCTPOEHUE CEYeHU I

[TepneHMKyISIPHOCTh NPSAMOM W IUIOCKOCTH: IIEPIECHAUKYJIIPHBIE IpsIMbIE B
IIPOCTPAHCTBE, IPSMBIE MAPAIJIENbHBIE U MEPIIEHIUKYJIIIPHBIE K IIJIOCKOCTH, TPU3HAK
IEPIIECHIUKYJISIPHOCTHU IIPSIMOU U IIJIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEH AUKYJIIIPHOU
73 | TIOCKOCTH. VYTIIbI B IPOCTPAHCTBE: YTOJI MEKIY MPSIMOM U MIIOCKOCTBIO, IBYTPaHHBII
' YT OJI, TMHEWHBIN YT oI ABYIPaHHOT O yria. [Iepnes iuKyisp 1 HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH, TPOEKIIUs (PUTYPHI HA
IJIOCKOCTB. [ Ieprnen AuKyIIpHOCTD IIJIOCKOCTEN : TPU3HAK NEPIEHAUKYIISIPHOCTH JIBYyX

TiockocTei. TeopeMa o TpEX MmepneHauKyasapax

[ToHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JI€MEHTHl MHOTOTPAaHHMKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOIDaHHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHUS MPHU3MBI, IpsAMasi U HAKJIOHHAs IpPU3MBI, OOKOBas U
MOJIHAsI TOBEPXHOCTH Mpu3Mbl. [lapamienenumnen, mpsaMoyroibHbIH Mapajienenumesn
7.4 | wuero cBoiictBa. [lupamuna: n-yronpHas nupamujia, FpaHd 1 OCHOBAHHE MU PAMUIbI,
OOKOBas M IOJHAs MMOBCPXHOCTh MUpaMUJIbI, IPABHUJIbHAA U yCC‘-IéHHaH nrupamMua.
DJleMEeHThl TMpu3Mbl U nOUpamMuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
MPaBUIBHOTO MHOTOI'PaHHUKA, MpaBWIbHAs NpU3Ma M MpaBHJIbHAS NUpaMHUA,
IpaBUJIbHAs TPEYroJIbHAs TUPaMK/ia U IpaBUIIbHBIN TeTpasrap, KyO. [IpeacraBnenue




O IpaBUJIBHBIX MHOI'OTpaHHUKAaX: OKTa’Ap, JOJEKa’Jp M ukKocadapyrue CeueHus
HIPU3MBI ¥ TUPAMUIbI

7.5

CI/IMMCTpI/IH B IMPOCTPAHCTBEC: CHMMCTPUA OTHOCUTCIIBHO TOUKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTHI CUMMCTPUHN B nupamMuiax, mapauiejacnuneaax, IMpaBUJIbHBIX
MHOT'OI'PaHHHKAax

7.6

Briuucnenue 31eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. Ilnomans
OOKOBOM NOBEPXHOCTHM U TIIOJHOM IOBEPXHOCTU MNPSIMOM MPHU3MBI, IUIOMIATb
OCHOBaHUU, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOi mpu3Msl. [1nomians 6okoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOM IHMPAaMHUJIBI, TeOpeMa O IUIOLIAJU
yceu€HHoi nupamusl. [lorstue 06 06bémMe. OOBEM MUpaMuIbl, TPU3IMBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKTY TUIONIAISIMUA TTOBEPXHOCTEH,
00BbEMaMu MOHOOHBIX TET

11 KJIACC

Kon

6

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

I'eomerpus

6.1

[{unuHapruYecKas MoBEPXHOCTh, 00pa3yIoIIne IUINHIPUICCKON TOBEPXHOCTH, OCh
UIMHIPUYIECKON OBepXHOCTH. [IMIMHApP: OCHOBaHUS M OOKOBasi MOBEPXHOCTH,
oOpasyromasi ¥ 0Ch, TIIOIIAh OOKOBOW H IMTOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yloliue KOHMYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOH moBepxHOCTH. KOHYC: OCHOBaHME U BepILIHA, 00pa3yromas
1 OCh, TIOMIAJI> OOKOBOM U MOTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBaHUS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AuamerTp, MiIomaib MoBepxHoctu chepsl. Bzanmuoe
pacnojioxkeHue cepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe, Miomaib

cdepbl

6.4

N3o0paxenue Ten BpalieHus Ha TII0CKOCTH. Pa3BEpTka nummHApa U KOHyca

6.5

KomOuHanuu Ten BpalleHHs U MHOTOIPaHHMKOB. MHOIrOrpaHHUK, ONKCaHHBINA

oko1o cepsl, chepa, BOUCAHHAS B MHOTOTPAHHUK, UIT TEJIO BPAICHUS

6.6

[Toustue 06 o6wEme. OcHOBHBIC CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYT'OJIBHOT'O TapajuleNienumnena U ciaeacTBus u3 He€. OO0bEM IWIMHIPA,
koHyca. O0BEM mapa u miomaab cheps

6.7

[TomoOuble Tema B mpoctpaHcTBe. COOTHOMIEHHUS MEXAY — IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenus nuianHApa (MapajienbHO W MEPHEHIUKYISPHO OCH), CEYEHHS KOHYyca
(mapajuienbHOE OCHOBAHUIO U IIPOXOJAIIEE Yepe3 BEPILUHY ), CEUEHHUS 11apa

6.9

BekTop Ha mimockoctd u B mpocTpaHcTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOPA HA YU Cl0. PasznokeHue BeKTopa 1o TpEM HEKOMILJIaHAPHBIM
BekTopam. IlpaBmiio mapamrenenunena. Pemenne 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM IIPABUJI IEUCTBUM C BEKTOpaMU




6.10

[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BeKTOpa.
[Ipocreiiime 3agaun B KOOpAMHATax. Yroia Mexay BekTtopamu. CkanspHoe
MpOU3BECHUE BEKTOPOB. BhIuncieHue yrioB Mexay NPSIMbIMH U TLIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ IPH PELIEHUU T€OMETPUUECKHX 3a7ad




HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHO
IMPOTPAMMBI CPEJHEI'O OBHIETI'O OGPA30BAHUA

Kon
NMpoBePsieMOro
TpeOOBaHUS

IIpoBepsieMmble TPeOGOBAHUS K MPEeIMETHBIM Pe3yJabTaTaM O0CBOEHHUSI
OCHOBHOI1 00pa3oBaTe/ibHO MPOrpaMMBbl CpeIHero 001ero
o0pa3oBaHus

Bianenue Meromamm J0Ka3aTelbCTB, alrOPUTMAMH DPEIICHUS 337134,
yMeHue GopMyJIUpOBaTh U ONEPUPOBATH MOHATHSAMH: OIpeAeTeHUE,
aKCMOMa, Teopema, CIICACTBHE, CBOMCTBO, NMPHU3HAK, JIO0Ka3aTeIbCTBO,
PaBHOCHUIIBHBIE POPMYITHPOBKH; TPUMEHSTh UX; yMEHHE (POPMYITHPOBATH
o0paTHOE M NPOTHUBOIOJIOKHOE YTBEPKICHUE, MPUBOAUTH NIPUMEPHI U
KOHTPIIPUMEPBI, HKCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIHH;
OPOBOJUTH JOKa3aTeIbHBIE pACCYyXIEHUS TPH pELICHUU 3ajad,
OLCHUBAThH JIOTUYCCKYIO IMpaBUJIBHOCTb paCCY)KHCHHﬁ; YMCHHUC
OIIEPUPOBATh MOHSATHIMHU: MHOXKECTBO, TTOJJMHOKECTBO, OIEPALMH HaJl
MHOXKECTBAMHU;, YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN
armapar JJisd ormrucaHus pCaJIbHbIX ITPOLCCCOB U SIBJIECHUH U IIpH pCIICHHU A
3aga4y, B TOM 4YHCIC H3 JOPYyrux y‘-Ie6HBIX npeaMEeToB; YMCHHUC
OTIepUPOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
MJIOCKOCTH; yMEHHE 3a/JaBaTh W ONHUCHIBATh Tpadbl pasTUIHBIMH

crocobamu; UCIOIb30BaTh Ipadbl IPH PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMU: HATYpPaJIbHOE YHUCIIO, LIEJI0E YHUCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeNIeM, KOPEHb HAaTypaJbHOM CTEIIEHH, CTEIIEHb
C PpalHMOHAIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JIEHCTBHUTEIbHBIM
nokaszareiaeM, JorapupMm UHClIa, CHHYC, KOCHMHYC U TAaHIEHC
IPOU3BOJIBHOIO YHCJA, OCTAaTOK IO MOIYJI0, PalUOHAaIbHOE YHUCIIO,
HppPalMOHAIIBHOE  YHUCJIO,  MHOXXECTBA  HATypaJbHbIX,  LEJbIX,
pallMOHAIBHBIX, JCUCTBUTENBHBIX YHCEN; YMEHHE HCIO0JIb30BaTh
NpU3HAKU JETUMOCTH, HAUMEHBIIMK OOMMK JeTUTeNh U HauMEHbIIee
oOmiee KkpatHoe, aropuT™ EBkinja npu pemeHuu 3aiay; 3HaKOMCTBO €
pa3sIU4YHBIMU  [O3MLUHMOHHBIMU CUCTEMaMH  CYHUCJICHUS; yMCHUE
BBINIOJHATH BBIYUCIICHUE 3HAYCHUH M MpeoOpa3oBaHUsl BBIPAKEHUN CO
CTeNeHsAMH U Jorapudmamu, mpeoOpa3oBaHus IPOOHO-pAIIMOHAIBHBIX

BBIPAXKEHUI; YMEHHE OIEpUPOBATH MOHATHUIMM: IOCIEI0BATEIBHOCTD,




apudMeTnUIecKas IpOorpeccH s, F’eOMETpHUIecKas IPOrpeccus, 06CKOHEYHO
yObIBaoIiasi  reoMeTpuyeckass IpOrpeccHs; yMEHHE  3a/1aBarThb
MOCIIEZI0BATEIbHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX POPMYIT;
YMCHUC ONCPUPOBATH MOHATUAMHA: KOMIIJICKCHOC YUCIIO, COHpH)KéHHLIe
KOMIIJICKCHBIC UM Clia, MOAYJIb M apTYMEHT KOMIUIEKCHOTO Yrciia, (popma
3alliCH KOMILIEKCHBIX Yncen (FreoMeTpriecKas, TPUTOHOMETpUUecKas U
anreOpanyeckas); yMeTh MNPOU3BOIUTH apu(METHUYECKHE ACUCTBUS C
KOMIIJICKCHBIMU YK CJIaMHU, NpUBOAUTL HNPUMEPBI HCIIOJIB30BAHUA
KOMIIJIEKCHBIX YHCEII, ONEepUPOBATh MOHATUSIMHU: MaTpula 2xX2 u 3%3,

ONpCACIINTCIIb MATPUILIBI, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OTIPCACITUTECIIA

YMeHue omnepupoBaTh MOHSATUSIMU: PallMOHANBHBIE, UPPAllMOHAIIBHEIE,
noKa3zarejbHbIe, CTENEHHbIE, JorapugMudyeckue, TPUrOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HX CHCTEMbl; YMEHHE OIEPUPOBATH
MOHATUSAMU: TOXAECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUM M HEPaBEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbl C IOMOUIbIO PA3IUYHBIX NPUEMOB; pEIIATh
ypaBHEHHUs, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJI1 PELICHUS MaTeMaTUYeCKUX

3aJa4 U 3a/1a4 U3 pazIM4HbIX o0sacTell HAayKu U PEeaJbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMH: (QYHKIMS, YETHOCTH (YHKIIHH,
NEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMYM (PYHKIIMHU, HauOOJIbIllee U HAUMEHbIIIEe 3HAUCHU S
(GYyHKIMHM HA TPOMEXYTKE, HeTpepbIBHas QYHKIIUS, ACUMITOTHI rpaduka
GyHKIMH, IepBasi U BTOpasi NPOU3BOAHAS (PYHKIIMH, TE€OMETPUUECCKHII 1
¢u3nyecKkuii CMBICT TPOM3BOJHOM, MEepBOOOpa3Has, OINpeAenEéHHbIA
UHTErpajl; yMEHUE HaXOAWUTh ACUMITOTHI rpaduka (yHKIUHU; YMEHHE
BBIYMCIIATE IPOM3BOJHBIE CyMMBI, IPOM3BEJIEHHUSA, YaCTHOTO H
KOMIO3ULIUM (PYHKIIMH, HAXOAUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKIMHM; YyMEHHE HaXOAUTh NPOU3BOJHBIE JIEMEHTAPHBIX (DYyHKIINH;
YMEHHE HCIMOJIb30BaTh MPOU3BOJHYIO Ul HCCIEAOBAaHUA (QYyHKLHH,
HAXO/JWUTh HauOOJbIIME M HAUMEHBbIIME 3HAYCHUS (DYHKIUN; CTPOUTH
rpaguKyd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4eCKOro
aHalu3a; NPUMEHATh MPOM3BOAHYIO JUISI HAXOXKJICHHUS HaWIy4dIlIero
pelleHrs] B NPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKHX U

buznUecKux 3a7a4ax; HaXOAUTh MIIOMAAN U O0BEMBI (PUTYP C TIOMOIIIBIO




HHTCTpaa; IpUBOAUTHL MIPUMEPBI MATEMATUYCCKOTI'0O MOACIUPOBAHUA C

MOMOIIIBIO UG PEPEeHITNATEHBIX YPaBHEHUH

YMeHue omepupoBaTh NOHATUAMHU: Tpaduk (yHKIUU, oOOpaTHAs
byHKIUSA, KOMIO3UIUS (PyHKIUH, TUHEWHas (YHKIHUSA, KBaapaTUdHAas
byHKIHS, paruoHanbHas  (QYHKIHUS, CTEeTIeHHAas byHKIHS,
TPUTOHOMETpUYecKre (QYHKIUU, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKazaTelbHas W Jorapudmuyeckas (QyHKIUU; yMEHUE
CTPOUTH TpapUuKUd U3YyYEHHBIX (PYHKIIUH, BBIMOJHATH MPEoOpa3oBaHUS
rpaduKoB QPyHKLHH, UCIIONB30BATh I'PAUKU JUTSI U3yUSHHS ITPOLIECCOB U
3aBHCHMOCTEH, MPH PEUICHUH 3a]a4 U3 JPYTUX YUYEOHBIX MPEAMETOB H
3aJa4 U3 peayibHOM >KU3HU; BhIpaXKaTh (GOpMyJIaMu 3aBUCUMOCTH MEXITY
BEITMYMHAMU; UCTIOJIB30BATh CBOMCTBA U TpapuKu PYHKITUN TS peIIeHUS
yYpaBHEHUW, HEPABEHCTB M 3a7ad C MapaMeTpamH; H300paxkaTb Ha
KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEIICHU YpaBHEHU I, HEPABEHCTB

H UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/laud Pa3HBIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, 10JIM U YacTH, Ha JIBUXKEHUE, pabOTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOT U, 33/1a41 U3 00JIaCTH yNPaBICHUS TUYHBIMU U CEMEHHBIMU
(¢uHaHCaMH); COCTaBJATh BBIPAKEHMUS, YpaBHEHMS, HEPABEHCTBA U MX
CUCTEMBI 10 YCJIOBHUIO 3aJa4d, HMCCIENOBATH ITOIYYEHHOE PEIICHHE U
OLICHUBATh MPaBAONOJO0HOCTh PE3YJBTAaTOB; YMEHHE MOJECITUPOBATH
peanbHBIE CHTyallMM Ha SA3BIKE MATEMATHKH; COCTABJISATH BBIPAKEHHS,
YPAaBHEHUS, HEPAaBEHCTBA M HMX CHUCTEMBl II0 YCIOBHIO 3aJayH,
UCCIEA0BaTh IOCTPOCHHBIE MOJEIM C UCIOJIB30BAHMEM almapara

anreOpbl, HHTEPIPETUPOBATH IMOTYYESHHBIN pe3yIbTar

YMeHue onepupoBaTh NOHATHSIMHE: cpeiHee apudMeTndyeckoe, MeIuaHa,
HauOoJIbIIIee ¥ HaUMEHBIIIee 3HAUCHHU S, pa3Max, TUCIEePCHS, CTaHJapTHOE
OTKJIOHEHHUE YMCIIOBOT0 HAbopa; YMEHUE U3BJIEKATh, HHTEPIIPETHPOBATH
nHOpPMAIIHIO, TPEJCTAaBICHHYIO B TaOIUIIaX, Ha TUarpaMMax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBA PeAIbHBIX POIIECCOB U SIBJICHUN; MPEJICTABIIATh
WHPOpMALIMIO C TIOMOINBIO TaOMWII W JAWarpaMm; HCCIIEI0BAThH
CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C NMPUMEHEHHUEM Tpaduueckux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; TPpauecKu UCCIeI0BATh COBMECTHBIE
HAOJIOACHUS C TIOMOINBIO JHarpaMM pacCeMBaHUS M JIMHEHHON

perpeccun




YMeHHne OonepupoBaTh IOHATUSAMH: CIy4YalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS; yMEHUE BBIYUCIATH
BEPOSATHOCTh C HCIOJB30BAHUEM TI'paUUYECKHX METOJIOB; HPUMEHSTh
(GOpMyJIBI CIIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, (POpMyIy IOITHON
BEPOSATHOCTH, popMyity bepHyimn, KoMOMHATOpHBIE GaKThl M (POPMYIIBI;
OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUPOBATH
HNOHATHAMM: ClydaliHas BEJIMYMHA, PACIpPEIEIIEHUE BEPOSTHOCTEM,
MaTeMAaTUYECKOE OXHUAAHUE, AUCIEPCUS U CTAHJIAPTHOE OTKJIOHEHHE
CllyyallHOM BeJMUYMHBI, (YHKIUM paclpeieNeHuss U IIJIOTHOCTU
PaBHOMEPHOI'0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpEACICHUN;
YMEHHE MCIOJb30BaTh CBOWCTBA M3YyYEHHBIX pacHpeneiaeHui s
pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATUSMHU: 3aKOH OOJBIIMX 4YHUCEl,
METO/Ibl BBIOOPOYHBIX MCCIEIOBaHMI; YMEHHE NPUBOJAUTH MPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONIEpUPOBATh MOHATUSAMU: COYETAHHE, IEPECTAHOBKA,
YUCJIO COYETaHWM, YHCIIO TEepecTaHOBOK; OmHOM HpIOTOHA; yMeHHe
IPUMEHATh KOMOMHATOPHBIE (PAKThI M pacCy>KICHUs IS pEILICHUS 3a/ay;
OLICHMBAaTh  BEPOATHOCTH  pealbHBIX COOBITHI; COCTaBJISATh

BEPOSATHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH MTOTYUYEHHBIN pe3ybTaT

YMmeHue omnepupoBaTb IOHATUAMHU: TOYKa, IMpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA yrja, IUIOCKUM Yrou,
JIBYTPaHHBI YIroJI, TPEXTPaHHBIM yroj, CKPELMBAIOLIMECS NpPSMBIE,
NapajuIeIbHOCTh U MEPIEHIUKYISPHOCT MPSAMBIX M IIJIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJ MEXAY NPAMOM U MIIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IIIOCKOCTSIMH; YMEHHUE UCIIOJIB30BATh IIPU
pelIeHNH 33/1a4 W3Y4YEeHHBIE (aKTHl M TEOPEMBI IJIAHUMETPHH; yMEHHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpA; CTPOUTH
MaTEMATUYECKUE MOJEIN C IIOMOIIBI0 T€OMETPUYECKUX IOHATUH U

BCJIMYMUH, PCIIATh CBA3aHHBIC C HUMU NPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh NOHATUAMH: ILIOWAIL (GUTYpBI, 00BEM (UTYDHI,
MHOT'OI'PAHHUK, IPAaBUJIBHBIII MHOTOI'PAHHUK, CEYEHHE MHOTOI'PaHHUKA,
KyO, mapamienenunes, MnpusMa, nupamuia, Gurypa u IMOBEPXHOCTh
BpallleHUs, HUIMHAP, KOHYC, 1ap, chepa, miom@ans cdepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHJbI, MPU3MbI, KOHYCa, LMJIUHIpPA, 00bEM Kyoa,

IPSIMOYTOJIBHOTO MapauIesIeUIIea, MUpaMUIbl, TPU3MBI, LIUIMH]IPA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYEHUsI KOHYCA M LIMJIMHJIPA,
NapajulelIbHbIE OCH HJIM OCHOBAHHUIO, CEUEHUE IIapa, IIJIOCKOCTH,
Kacaromasics cgepsl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHUKa, H300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpALLEHUS], UX CEYEHHUs], B TOM YHCJIE C IIOMOILBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHUE NPUMEHSATh CBOMCTBA T€OMETPHUUECKUX (PUTYp, CAMOCTOSTEIBHO
(bopMyJIMpOBaTh ONpPEEICHUS N3ydaeMbIX (QUTYp, BBIABUTATh THIIOTE3bI
O CBOHCTBAaxX W MPHU3HAKAX F€OMETPUUYECKUX (PUTYpP, 0OOCHOBBIBATH WIIH
OIpoBeprarb HX; YMEHHME MPOBOJIUTH KiIacCU(UKALUIO GUIYp 110
pPa3sITUYHBIM MpPHU3HAKaM, BBINOJIHATH HEOOXOAMMBIE OMOJHUTEIbHbIE

HIOCTPOCHUSI
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YMeHue omnepupoBaTh IMOHATHSAMHU: JBHKEHHE B IPOCTPAHCTBE,
HapaHHeHBHBIﬁ NEepCHOC, CUMMCTPUA Ha IJIOCKOCTH U B IMPOCTPAHCTBC,
MOBOPOT, IpeoOpazoBaHue MOJ00Us, MOA0OHBIE (UTYpBI; yMeHue
pacro3HaBaTh paBHbIE M MOA0OHBIE (PUTYpPHI, B TOM YHCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHUS
IIpH pCIICHW U 3a1a4; HAXOAUTb T’COMETPUUCCKHNEC BEIMYNHBL (IIJ'II/IHa, yroi,
MJI011a b, 00BEM) TIPU pEUICHUH 33729 U3 IPYTUX YICOHBIX TPEAMETOB H
U3 pealibHOW KM3HHM; YMEHHME BBIUHCIATH M€OMETPUUYECKHE BETUUMHBI
(mHa, yroia, miomaas, O00bEM, IIIONMAIb MOBEPXHOCTH), UCIONB3YS
H3y4eHHbIE (GOPMYJIbl U METObl, B TOM YHUCJE: IJIOIMAAb ITOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCA, IUIUH/IPA, TIIomans chepbl; 00bEM Kyoa,
MMpsAMOYTOJIBHOT'O IMapajiiejicnuncaa, mupaMuabl, MPU3MbI, HUJIWHIPA,

KOHYCa, Il1apa; YMEHHUE HaXOAUTh OTHOLLIEHUE 00BEMOB MOAOOHBIX GUTYP
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YMeHue oreprupoBaTh MOHITUSAMU: TPSMOYTOJIbHAS CUCTEMa KOOPJUHAT,
BEKTOpP, KOOPJAWHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
pOU3BEICHUE BEKTOpa Ha YUCIO, pa3loKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEJACHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPIMHATHBIN METO]T
JUIS pellieHus TeOMETPUYECKHX 3aJad M 33Jad JPYrux ydeOHBIX

IpeaAMCTOB
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YMeHnue BbIOMpaTh MOAXOMANIMHA METON JUIS PEIICHUS 3ajayH;
NOHMMaHUE 3HAYUMOCTH MATEMaTUKH B H3yYEHUH MPUPOTHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJIICHHWH; YyMECHHE paclo3HaBaTh

IMPOABJICHHUEC 3aKOHOB MAaTEMATUKHW B HCKYCCTBC, YMCHHUC IIPUBOIAUTH




IIPUMEpPbl  MAaTE€MaTUYECKUX OTKPBITUM POCCHMCKOW W  MHPOBOHU

MaTeMaTU4eCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EID
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

Yucna ¥ BEIYHUCICHUS

1.1

HaTypaJ'II)HI)Ie " O EJIbIC YHCIIa. HpI/IBHaKI/I JCIIMMOCTH LI CIBIX YHUCEIT

Pannonaneaple uncna. OOBIKHOBEHHbBIE U JIECATHYHBIE ApOOU, MPOLIEHTHL,

12 OECKOHEUYHbIE TEPUOANYECKUE IpodU
13 ApudmeTnyecknii KOpeHb HaTYPaIbHOM CTeNeHH. J{elicTBUsI ¢ apu(METHISCKIMHI
' KOPHSIMH HaTypaJIbHON CTEIIEHU
14 Crenenp ¢ uensiM mnokaszareneM. CTeNeHb C pPalMOHAIBHBIM IOKA3aTeJIeM.
' CaoiicTBa cTeneHu
{ CuHyc, KOCHHYC W TaHIE€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
o apKTaHT€HC YMCIOBOI'0 apryMeHTa
1.6 Jlorapudm uucna. Jlecstuanbie U HaTypadbHBIC JIOTApUPMBI
JeiictBuTenbHble YHchna. ApU(METHYECKHE OINepauuu ¢ AeHCTBUTEIbHbBIMU
1.7 gyuciaMu. [IpuOnuxEHHbIE BBIYMCICHUS, IMpaBUJIAa OKPYIJIEHUS, NPUKUIKA U
OIICHKA pe3yJIbTaTa BIYMCIECHUMN
1.8 [Tpeobpa3oBaHue BEIpaXKEHUH
1.9 KomnekcHsie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u qpoOHO-paiOHATIbHBIC YPABHEHUS
2.2 UppanmonaibHbie ypaBHEHUS
2.3 TpuronoMerpudeckrne ypaBHEHUs
24 [TokazaTenbHbIE U JTOTAPU(PMUYECKIE YPABHEHHS
2.5 I{enbie u qpoOHO-paliMOHANbHbIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOoTapuMUUECKUE HEPABEHCTBA
2.8 TpUroHOMETpUYECKUE HEPABEHCTBA
2.9 CucrtemMbl 1 COBOKYITHOCTH YPaBHEHUU 1 HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Marpuna cucrembl JMHEHHBIX YpaBHEHUH. OnpenennTenb MaTpUIIbl
3 OyHKUIHUY U TpadUKH




Oyuknus, cnocoOsl 3ananus Gyakuuu. ['paduk Gyaknuu. Bzaumao obparHbie

31 ¢byukuuu. YétHeie u HeuéTHbie GyHKIMU. [lepuoanueckue QyHKInM
OOGnactp ompeAeNeHHs] W MHOXECTBO 3HaueHWi ¢(yHknuu. Hymum QyHkmmm.
39 [TpoMexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH —(DyHKLIMHU.
' MakcumyMbl 1 MUHUMYMbI QyHKuMH. HanGombliee ¥ HauMeHbllee 3Hau€HUE
(GYHKIIMHY Ha TPOMEXKYTKE
13 CrenenHas QyHKIMS ¢ HATypaJdbHBIM W IIENBIM TOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBolicTBa M TpauK KOPHS 1-0i CTETICHH
34 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmMuueckas QyHKIIHMH, UX CBOHCTBA U Tpaduku
Touku paspbiBa. AcumntoTsl TpadukoB ¢(ynknuid. CBoicTBa (QyHKIHH,
3.6 HETPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHH S ITOCIIEA0BATEILHOCTEH
3.8 Apugmernueckas u reoMmeTpudeckas nporpeccuu. @opmyiia CI0’KHBIX IPOLEHTOB
4 Hauana maremarnueckoro aHanusa
4.1 [TpousBoanas ¢pyHkuu. IIpon3BoaHbIE 37eMEHTapHBIX QYHKIUI
[IpumMeHeHrne MPOM3BOAHON K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIlero 1 HaMMEHbIIEro 3HaueHus (yHKIIMHY Ha
OTpe3Ke
4.3 ITepBooOpasnas. Unterpan
5 MHoXxecTBa U JIOTUKA
5.1 MHosxecTBO, onepanuy Haj MHOXecTBamu. /luarpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OmnucarenbHast CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unartopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u NOBEPXHOCTH BpalllEHUs
7.5 KoopanHatel u BEKTOpbI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYAEHUKA

» Matematuka. 'eomerpus; 10 kimacc. yrinyoneaHoe ooydyenue Mep3isk AT .,
Homuposckuii [I.A., [TonskoB B.M.; nox penakuueii [Tononsckoro B.E.
OO011ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCThIO M31aTenbckuil ieHTp
«BEHTAHA-TPA®»; AxumonepHoe o0uiectBo «M31aTenbcTBo
«IIpoceeuieHue»

* Matematuka. ['eomerpus; 11 knacc. yrinyonennoe o0ydyenue Mepsnsik A.T.,
Homupogckuii JI.A., TTonskoB B.M.; nox penaxkuueii [Togonsckoro B.E.
OO0111€CTBO C OTpaHUYEHHOM OTBETCTBEHHOCThIO M31aTenbCckuil eHTp
«BEHTAHA-T'PA®»; AkiimonepHoe o01ectBo «M3maTenscTBo
«IIpocsemenne»

METOJIUYECKHUE MATEPHUAJIbI JUISI YUUTEJIA
https://lib.edu54.ru/

https://media.prosv.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/

https://uchi.ru/

https://ege.sdamgia.ru/
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