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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POPMHUpYyEMOe MPU H3yUYEHUU 00YUarOIIUMHUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUUXCs IPU U3YUEHUN
reOMETPUU uYepe3 O0ecleueHUEe BO3MOKHOCTU MPUOOPETEHUS M HUCIOJIb30BaHUS
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIEUU(PUYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuIMpeHne NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUMX MOJCIAX, MO3BOJLSIIOIIMX ONMUCBHIBATH M HM3ydaTh
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacCliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJIEIIN;

(¢bopMUpOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMS], YMEHUS UX IPUMEHAThH, TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJ1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMY MaTEMATUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEM 00yyaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI pPACloO3HABATh MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEJIOBAHMS TOCTPOCHHBIX MOJENEH,
WHTEPHPETALNUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpP>KAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO 0
COJIEpKaTENbHBIM JIMHUSAM, HO U 110 TojaMm oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi paboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, TPUHIIMIUAIBHBIM BOIIPOCAM OOyYarOIIUECS
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHUAMM M HABBIKAMU MTOCJIEIOBATEIBHO U ITOCTYNATENIBHO, C
COOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUN 00YyYalOlUXCsl, PacCIupssd U YrryOuisist
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHumanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpamMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOINIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKHU C
yaéToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipoeccuoHaILHBIM 00pPa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemnBarOmIMUXCA
npsAMeIX. 11apanneapsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAdAP U UKOCAP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW INHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPAaBUWIBHON
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapatenenunena. Teopema O pas3oKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BeKkropamMu. CKalsipHOE NIPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa M I1apoBOTo
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKkoB. [Ipusma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
mIockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOI'PaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTen.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnt MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIUJIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeI0OB, METOJI BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO] MepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJ, BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHarel BekTopa. PasnokeHne BeKTOpa MO
6azucy. KoopauHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA TEpPEeHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCBI U JIPyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MaT€MAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWHK I pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUW MEXIy TMOHATHSAMH, (DOpMyIUPOBaATH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NIPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEW U POTUBOPEYMH;

JleNlaTh BBIBOJBI C HCIOJBb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYaATBLHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY NPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOI'PAHHHUKOB PA3JIMYHBIMU METOAAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JCUCTBUSA HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIECHUUA U
HAXO0KJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIeHNH MaTEMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHOMN
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATh MOHSATHSIMH, CBS3aHHBIMHU C IHJIMHAPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/HO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUIYypax, MPEACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYKMCIIEHUE YTJIOB MEKy TPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsST MHOTOTPAaHHUKOB M TeJl BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyUYECHHBIC MOHSITHSA,
TEOpEMBbI, CBOMCTBA B IMPOILIECCE IOUCKA pEHIEHUS MaTeMaTH4YEeCKU
copMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pealbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX
BEJINYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (mmdposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3anMHoe pacnionoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl M paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesoB U TeM nudpoBbIe
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpeHuE, 0600IIEHNE 1 15 1
CHCTEMAaTH3alUs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CHCTEeMaTH3alus 3HaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

OcHOBHbIE TIpaBUIIA
n300pakeHHs Ha pPUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsMasi U MIOCKOCTh;
MTOJIYITPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, NEPECEKArOITUECS
npsMas U MIOCKOCTh;
MTOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEeHUE
MPOCTEUIINX

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYILIECTBYIOIIUX 00BHEKTOB

AKCHOMBI CTEPEOMETPUHN U
IIEPBbIE CIEICTBHS U3 HUX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRAG603N

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HepBBIC CICICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE.
O003HaueHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxenue
nepeceyeHus MoJyYeHHBIX
mI0ckocTeil. PackpammuBanue
MIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7J

11

N3o0pakenune ceueHnit
MUpaMHJIbl, KyOa U IPU3MBIL,
KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue
MEPECCUCHUS MOTYUCHHBIX

https://m.eds00.ru/XT1VCSWB2




12

IJIocKocTeil. PackpammmBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3o0pakeHue ceueHuit
MUpPaMUJIbl, KyOa U MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue
nepeceueHus MOoIyuYeHHBIX
IJI0CKOCTEN. PackpammuBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETAMHU

https://m.edsoo.ru/08LAY6GMF

13

14

N3o0paxenue cedcHmit
MUpPaMUJIbI, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
[IepeCcEeYEHUS MOTYyYEHHBIX
I0cKocTell. PackpammmBanue
MIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Merton cnenoB 1yl TOCTPOCHUS
CEeUeHU !

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0N3100

15

Mertoa cnesoB AJist TOCTPOEHUS
ceuenuii. CoiicTBa
MepeCeYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Meroa cnefoB ajsi MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeCeYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://m.edso0.ru/SN3SSUSEOQ
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[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceyeHuii B
nupamuie, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceueHuii B
nupamuze, Kyoe o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceueHuii B
nupamuze, Kyoe no Tpém
TouykaM Ha pébpax. Cozmanue
BBIHOCHBIX YePTEKEH U 3aITHCh
1aroB TOCTPOSHUS

https://m.edsoo.ru/XJEZAR5TO

21

22

[ToBTOpEHNE MIAaHUMETPUU:
Teopema 0 MPONOPLHMOHATBHBIX
otpeskax. [lomobue
TPEYTOJIBLHUKOB

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuers! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/L3FYZLILR

https://m.edsoo.ru/TP9F3DVV1




23

24

25

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnionoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpenuBarOmUXCs
npsaMbIX. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IPSIMOU
NapaJuIeIbHON TAaHHOU IIPSIMOM,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH
Ha JaHHOU npsAMon. Jlemma o
IIEPECEYECHUH MTapaJLIIEIIbHBIX
MPSIMBIX TIOCKOCTBIO

https://m.edsoo.ru/EBLEQ09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K?9

26

[TapamienbHOCTB TPEX NMPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO
MIPOCKTUPOBAHUS.
N3o6paxkenune pasHbIX Guryp B
napajuieIbHON MPOEKIINH

https://m.edsoo.ru/03GR50WZV

28

LenTpanpHas npoekuus. Yroiu
C COHAIpPaBJIEHHBIMU

https://m.edsoo.ru/Z5FPAG6SHI




29

30

31

32

33

CTOPOHaMHU. YTOII MEXIY
MPSIMBIMU

3aayn Ha JOKA3aTENbCTBO U
UCCIIeIOBaHKE, CBSA3aHHbIE C
PacroJ0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUNIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbHOCTH IPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUMCIICHUE U JI0KA3aTEJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
IIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
MapaIJIENBHOIO IPYTOn
npsMoi. Pacd€r oTHOIEHUI

[MapannensHas TpOEKIIHs,
MIPUMEHEHHE I TOCTPOCHUS
ceueHHi Kyda u
napautenenumnena. CBoncTa
napajuieNienumne1a U Ipu3Mbl

https://m.edsoo.ru/7W31COFG6

https://m.edsoo.ru/N18CU003L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1P06R5839

https://m.eds00.ru/930T7FLSK
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35

36

37

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haku napaieabHOCTH
JIBYX TIJIOCKOCTEH

Teopema o mapajieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IUIOCKOCTH U CIICACTBUS U3 HEé

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX [IEpECEeYEHUs TPU
MepeceYeHUH ABYX
NapajuleIbHBIX TUIOCKOCTEN
TpeThen

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapauieIbHBIMU TUIOCKOCTSAMH;
0 MepeceYeHny IpsIMOi ¢
JBYMsI TapajieIbHbIMU
MIJIOCKOCTSIMU

https://m.edsoo.ru/QFUJAHV88

https://m.edsoo.ru/2WG4W4XNO

https://m.edso0.ru/3KIKV3ROG

https://m.eds00.ru/QLA4PYRAT

38

39

40

[ToBTOpeHue: Teopema
[Tugaropa Ha miaockocTu
IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IIPSIMOYTOJIBHOTO
napajuleJenunea

https://m.edsoo.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ785Q
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42

43

44

45

Brruucnienue JUiMH OTPE3KOB B
KyO€e U MPSMOYTOJIbHOM
napaiesienumne e

[TeprieHAMKYASAPHOCT MPSIMOiL
u ockocTH. [Ipu3nak
MEPIEeHIUKYIAPHOCTH PSIMON
U TJIOCKOCTH

[TeprieHAMKYASAPHOCTH MPSIMOiL
u ockocTH. [Ipu3nak
MEePIEeHIUKYIIPHOCTH PSIMON
U TUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH TIPSIMOH,
MIPOXOJIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U
MePIEeHIUKYIAPHON K
IUIOCKOCTH

IInockoctu u
MEepIEHUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/FZBZ\VVPOEC

https://m.edsoo.ru/ISFSHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4E5

https://m.edso0.ru/OKTGKHNSI

46

Ilnockoctu n
MEepIEHUKYISIPHBIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

https://m.eds00.ru/S1VIAWIW3

47

[lepneHuKymsp ¥ HAKJIOHHAS.
[Toctpoenue nepneHauKyIspa
M3 TOYKHU HA IPSAMYIO

https://m.edso0.ru/KIP9L4ZCX

48

[lepneHuKysip ¥ HAKJIOHHAS.
[Toctpoenue nepneHauKyIspa
M3 TOYKHU HA IPSAMYIO

https://m.edsoo.ru/211TUD45PR




49

50

51

Teopema o Tpéx
MePIeHIUKYIIsIpax (mpsiMast u
oOpatHasi)

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

Yron mexny
CKPEILMBAIOIIUMUCS TIPSIMBIMU

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4AEHQ3EQE

52

[Touck nepreHMKyIApHBIX
Hp?[MI:IX C IIOMOIIIBIO
HepHGHIII/IKYJISIpHI)IX
TIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

54

55

56

OproronaibHoe
MIPOEKTHPOBAHNE

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MMAPaMUJIBI C IIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOrOHAJILHON MPOEKINU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOT'OI'paHHHKaxX

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edso0.ru/N77K7ZM8K




57

58

59

[Ipu3Hak nepneHuKyJIIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPHUU

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacué€t paccTosinuii OT TOUKH
710 TJIOCKOCTH

HpaBI/IJ'IBHBIe MHOTI'OI'paHHUKH.

Pacué€t paccTosinuii OT TOUKH
710 TIOCKOCTH

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edso00.ru/TISUOWZTH

60

Crioco0sbl OIyCTUTh
MEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUTI TOYKH I10 ApAJLJIEIbHOU
MpAMOit

https://m.edsoo.ru/DHFUCBWOG6

61

62

63

64

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHUI

KonTtponbHas pabora
"B3aumHO€ pacmnosioxkeHne
MPSIMBIX U INIOCKOCTEN B
npocrpaHcree”

IloBTOpEHME: Yron Mexay
HPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
IToBTOpEHME: Yron MexXay
CKPELIMBAIOIUMHUCS MPSIMBIMH
B [IPOCTPAHCTBE

https://m.edso0.ru/9OANVFEQE

https://m.edsoo.ru/JW5UZNN8J

https://m.edsoo.ru/SKO9RHWDFQ

https://m.edsoo.ru/\WBREU9US7




65

66

67

I'eomeTprueckue MeTOAbI
BBIYMCIICHUS YIJIa MEXKIY
IIPSAMBIMU B MHOTOI'PAHHHUKAX

JByrpanubiii yroia. CBOMCTBO
JIMHEMHBIX YIJIOB IByTPAHHOTO
yria

[lepnenqukynspHsie
mI1ockocTH. CBOMCTBA B3aUMHO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
[epeceyeHus JIByX IIOCKOCTeH
NEepIEHANKYIISPHBIX TPEThei
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMOyTONBHBIN
napajuieJienumnen; Kyo;
WU3MEPEHMUS], CBOMCTBA
MPSIMOYTOJIBHOTO
napajiefenumnena

https://m.edso0.ru/K99DBNDAW

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJIenuIea u cleICTBUE
u3 Heé

https://m.edsoo.ru/EST10AD6I

71

CrepeomeTpuueckue u
MPUKIIAIHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacroyio’KeHNUeM MPSIMbIX U
TUIOCKOCTH

https://m.edso0.ru/4ATBYU36HZ




72

73

[ToBTOpEHwMe:
CKPEUIUBAIOIIHNECS MPSIMbIE,
napajulesbHbIE IIJI0OCKOCTH B
CTaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa nmapanienpbHbIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCS MPSMBIX,
pacCTosTHUE MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MMPOCTBIX CUTYaILIUSIX

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

74

75

76

77

PaccrosiHue oT TOukH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 IJIOCKOCTH

Brruncnenue pacctossHun
MEXy CKPELMBAIOIUMUCS
IIPSIMBIMU C TIOMOILBIO
MEPIEeHIUKYISPHOM MII0CKOCTH
Tpéxrpannsiii yrou,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
IUIsL TPEXTPAHHOIO yria
DneMeHTHI chepudeckoit
TEOMETPUH: T€0JIE3UUECKUE
JMHUM Ha 3emiie

https://m.edsoo.ru/\W5GN48EIM

https://m.edsoo.ru/5SW9VIIHMD

https://m.edsoo.ru/SXGHNLQA4J

https://m.edsoo.ru/HMVTV74CP

78

Kontponbras padota "Yrib1 u
paccrosiHus"

https://m.edso0.ru/ARTWZ59YU




CucreMaTu3anus 3HaHuH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"

80 Hupasia. Buzot nupami. 1 https://m.edsoo.ru/J3R0247EQ
[IpaBusbHas mupamua

81 Hpmswa. Llpanas it Hakonias 1 hitps://m.eds00.ru/JINDHOOSEQ
npusmsl. [IpaBuibHast mpusma
[IpssMo#t napaienenunesn,

82 MPSIMOYTOJIbHBIN 1 https://m.edso00.ru/L8803LZGS
napaJiesienunes, Kyo

83 Brimyrsie “M HOTOTAHIHIH. 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Ditniepa
BeImmykiipie MHOTOTpaHHUKH.

84 Teopewma Siinepa. Ipasibiibie 1 https://m.eds00.ru/QOMX9GA1LS
Y TIOJTYTIPaBUIIbHBIC
MHOTOT'PaHHUKHU

85 Konrponbas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpaHHuKu"

86 Homsrie pekropa ia 1 https://m.edsoo.ru/LRBSE3B09
TUTOCKOCTH M B TPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 PaszHOCTH BEKTOpOB 1 https://m.edsoo.ru/sSHBMZ1POH

89 [IpaBuiio napannenenunena 1 https://m.edso0.ru/ XS6AN7LA2

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://m.edso00.ru/U760IDCTG
OJTHOM TTOCKOCTH

92 CkansipHoe pou3BeICHUE 1 https://m.eds00.ru/JZ46VNC71




Brruncnenue yrina Mmexay

93 1 https://m.edsoo.ru/IU5196UQP
BEKTOPAaMH B [IPOCTPAHCTBE

94 Hpocreiiume sazatn ¢ 1 https://m.eds00.ru/FIXV79T8B
BEKTOpaMH
n .

95 DOCTCHIIHE 3a1atH € 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpPaMH
n .

96 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpPaMH
n .

97 DOCTCHIIIHE Salati € 1 hittps://m.eds00.ru/P3WBWZZSY
BEKTOpaMH
06006

98 © erHHe 1 CHCTEMATHSAHHA 1 https://m.edsoo.ru/ECRMXSNM3
3HAaHUU
O00011IeHIE U CUCTEMATU3AIUS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUN

100 HTorosas KOHTpoJIbHAs PaboOTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HroroBas koHTpoJsibHas paboTa https://m.eds00.ru/X3ZG8A6SO

102 O6O6HjeHHe 1 CHCTeMATH3At 1 https://m.edso0.ru/931AWXEK1
3HAHUN

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpoHHbIe Hu(pOBbIE
n/n Tema ypoka Bcero Kontpoapupie  Ipaxruteckue H3y4YeHUusi oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IJIOCKOCTH U B IPOCTpaHCTBE"
IToBTOpEHME TEMBI

2 "CKaJIIpHOE MTPOU3BEICHUC 1 https://m.edso0.ru/M6JO60NJ7
BEKTOpOB"
IToBTOpEHME TEMBI

3 "Beruucienue yria Mexay 1 https://m.edso00.ru/55KY41LVG
BEKTOPAMH B IIpocTpaHcTBe"
[ToBTOpEHHE TEMBI

4 "VpaBHeHUE MPSMOH, 1 https://m.edsoo.ru/U20HPUSEW
IPOXOJAIIeH yepes JBe TOUKu"
YpaBHEHME MIIIOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.eds00.ru/541910WGX
IUIOCKOCTH B OTPE3Kax

7 BekTtopHoe npousBenenune 1 https://m.edsoo0.ru/NTYOG2APM

8 Jlueitibie HEpaBCHCTE, 1 https://m.eds00.ru/54EQ7JQSE
JUHEHHOE MPOTpaMMHUPOBAHUE

9 HHHeVH ple HEPEBEnetpe, 1 https:/m.eds00.ru/VPKWBB4AA
JTUHEHHOE MPOTpaMMHUPOBaHUE



10

11

12

AHaJINTHYECKUE METO 1B
pacyéra yria Mexx1y IpsMbIMU
B MHOI'OI'paHHUKax

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexay
IUIOCKOCTSIMU B
MHOTOIPaHHHUKAX
®dopmyna pacCTOSIHUS OT

TOYKH OO0 IINIOCKOCTH B
KOOpAuHAaTax

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5

https://m.edsoo.ru/SG451UUG1

13

Haxoxnaenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edso0.ru/8V2N4X1L3

14

15

16

Haxoxnaenne pacctossHuii OT
TOYKHU 10 IUIOCKOCTH B
MPaBWILHON TUPaAMHUJIE

KonrponsHas pabora
"Ananurnueckas reomerpus”
CeueHust MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKHU

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGILGHFM

https://m.edso00.ru/219603NHQ

17

18

19

CeueHus MHOTI'OIrpaHHUKOB!
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHIApTHBIE IUIOCKOCTH,
nepecequHﬂ prlMI)IX nu
IIOCKOCTEHN

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo0.ru/52XG02J5B

https://m.eds00.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP
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21

22

23

[TapasutenpHbIe IPSIMBIE U
IIJIOCKOCTH: Pacy€T
OTHOILLEHUN

[TapamnenpHble TpsIMbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPEIIHBAIOIIUMUCS PSIMBIMU

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE I1aphl
NEPHEHANKYIIAPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
NEPIEHANKYIIApax

https://m.edsoo.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A

https://m.edso0.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYNCIICHUS JUIMH
B MHOTI'OTPaHHUKAX

https://m.edso0.ru/OWFAQ1A9J

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUTS TUTOMIA/IeH, cooOpaxeHust
mogoous

https://m.edsoo.ru/FDRZ09G4X

26

27

[ToBTOpEHMeE: MIOMAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
mogoous

[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTS TUTOTIA/IeH, cooOpaxeHust
mogoous

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

https://m.edsoo.ru/HWHVENLOO
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29

30

31

IImomaau ceuenunit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MTIOBEPXHOCTEM, pa3pe3aHus Ha
4acT, COOOpaKeHUs1 OJO0MS

IImomaau ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
ITOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaXKeHUS MOJ00uUs

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHHUKOB"

0O0BéM Tenna. O0beEM

MpAMOYT'OJIbHOTO
nmapauiCiICiimIcaa

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/8H4ELY9NG6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGO0RC9

32

3anaun 00 yABOEHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIUU
yria

https://m.edso0.ru/VK2J2TXEF

33

CrepeomeTpuyiecKkue 3a1a4m,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/ODR6H6TQS

34

IIpuxnanHeie 3axauu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMA MPSIMOYTOJILHOTO
napasuiesenumneia

https://m.eds00.ru/OSHTIOT1G

35

O06BEM npsMOi IPU3MBI

https://m.edso0.ru/8AIL9YHYJ




36

37

38

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3a1auu,
CBSI3aHHbBIE C 00BEMOM MPAMOit
MPU3MBI

Boruncnenue 00bEMOB Te ¢
MOMOIUIBIO ONPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHON
IPU3MBI

https://m.edsoo.ru/1ID8HV54A9

https://m.edsoo.ru/QIYC4F8I1U

https://m.edsoo.ru/ON585060H

39

Brruucnenue o0bEMOB Te €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM MUpaMuIbI

https://m.edsoo0.ru/2CJLCMKS8N

40

41

42

43

dopmyna 00bEMa MUPaAMUJIBL.
OTtHomieHne 00BEMOB TUPAMULL
¢ 00TUM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHne 00bEMOB MTUPAMHU/T
¢ 00TUM yTIIOM

CrepeomeTpuueckue 3a/1auu,
CBsI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTpuyiecKkue 3a1au,
CBsI3aHHBIE C 00bEMaMU
TUPaAMUJIBI

https://m.edsoo.ru/AL3PODC9E

https://m.edso0.ru/SGOOAJRNY

https://m.edsoo.ru/7TRSRHWO7

https://m.edsoo.ru/SF480DTS6

44

[IpuknagHbie 3a1a4u 110 TEME
"OO0BEMBI TeN", CBSI3aHHBIE C
00BEMOM HaKJIOHHON TIPU3MBI

https://m.eds00.ru/9SF60YYVX




45

46

47

[TpuknaaHbie 3a1a49M 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MTUPaMU/IBI

[Ipumenenne 0ObEMOB.
Beruucnienue pacctosiHUs 10
TUIOCKOCTH

KonTponpHas padota "O0béM
MHOTOTpaHHUKA"

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP

https://m.edsoo.ru/XNWZSSJ7P

48

unnHapudeckas
MOBEPXHOCTh, 00pa3yromue
UWJIAHAPUYECKOMN
MMOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

50

51

umuaap. [psamoit kpyrosou
uwmHap. [nomans
MOBEPXHOCTH IMJIMH]PA
Konnueckast moBepXHOCTb,
o0pa3yrolire KOHUIeCKOn
noBepxHocTu. Konyc
CeueHue KOHYca MIOCKOCTBIO,

HapaHHGHBHOﬁ IJIOCKOCTH
OCHOBAHUsA

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQG6Y

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBbI KOHYC.
N306pakeHne KOHYCOB U
yCEeYEHHBIX KOHYCOB

https://m.edso0.ru/9VKWVDCTE

53

ITnomans OOKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AWKB9E4ANE




54

55

56

57

[Tnomans 6O0KOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCA

CrepeomeTpruecKkue 3aJauu Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEUYEHHU LIUIMHIpPA, KOHyCca

CTCpeOMCTpI/I‘ICCKI/IC 3aJa4M Ha
J0Ka3aTCJIbCTBO U
BBIYHUCIICHHUC, IIOCTPOCHUCM
CeueHH I HUJINHApPA, KOHYCa

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C [IUIMHIPOM

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

https://m.eds00.ru/3429Z1L HT5

58

59

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

[Mepeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[epeceuenue chepsl u mapa ¢
II0CcKOCThI0. Kacanue mapa u
chepsl mockocTeio. Bug u
u300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

63

VYpaBuenne chepsl. [Lnomans
chepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edso0.ru/U8G24B0O8H

https://m.edso0.ru/6E6GX0YJS




64

CrepeomeTpruecKue 3aJauu Ha
JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MIOCTPOEHUEM HX CEUYCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

IIpuxnanHeie 3agauu,
CBsI3aHHBIE CO chepoii U
1apom

https://m.edsoo.ru/XW5LI17A9J]

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>XHOCTH, CTaHJapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalcHus U MHOT'OI'PaHHUKOB

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/EJ2QDAVEJ]

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

71

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"
KontponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/22WPBLTP9

https://m.edso0.ru/33W222M63




72

73

O06BeM mumuHapa. Teopema 06
00BbEME MPSAMOT0 LHUITUHIPA
Brerunciienne 006EMOB TeI €
MIOMOII[BIO ONPEACTEHHOTO
unTerpaa. O0bEM KoHyca

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFEMVE

74

TTnowmanu 0OKOBOI U MOJIHONU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

76

77

78

CrepeomeTpuyeckue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH/IPA, KOHYCA

[TpuknaaHbie 3a1a4H 110 TEME
"OO0BEMBI U IUIOLIAIN
noBepxHocrel Ten"

O0béM 11apa U mapoBOro
cektopa. Teopema 00 00bEMe
mrapa. [Inomans cdepsi.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIUMCIICHUEM
00BEMOB 11apa, IIAPOBOTO
CerMEHTa U IMAapOBOT0 CEKTOPa

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM IT1apa U MJIOIIAIbIO
chepbl. COOTHOIIICHUST MEKTY
IJTOMIAASIMU TTOBEPXHOCTEN U
00BEMaMHU TTOO0HEIX TEIT

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/VV60ONBVZX

https://m.edsoo.ru/EZH9GRUEJ]

79

[Tomo6HbIe TeNa B
npocTtpaHcTBe. M3MeHnenue
00béMa 1pu o000 H.

https://m.edso0.ru/H24188MKQ




80

81

82

83

CrepeoMeTprieCcKue 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TeIl U IIoImaAck
IIOBEPXHOCTEN

KoHnTtposbhas padota
"[Liomaam MoBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

JIBuKeHHsI IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO (uryp. OOune
CBOMCTBA JIBWXCHUHN

Bunsl nBmkennii:
napasulebHbIN MepeHoc,
LIEHTpaJIbHAsi CAMMETPHS,
3epKaJibHasi CAMMETPUS,
MIOBOPOT BOKPYT IPSIMOiL

[IpeobpazoBanus mopoowusl.
[Tpsamas u chepa Ditnepa

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6ENA

https://m.edso0.ru/ZSUA77NTX

https://m.edsoo.ru/A1IPU2WOAX

84

85

86

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonrponsHas pabora
"BekTopsl B pocTpaHcTBe"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUI:
"ITapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9




87

O6o06matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alrs 3HAHUM:
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEeMaTU3als 3HAHUI:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/3SNIJOLN63

89

O6o6matomee moropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHCTEMAaTH3aIus 3HAaHUH
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/B85S7VDTC

90

O6o6matomee nmoropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 kmaccos,
CUCTEeMaTH3aIs 3HAHW:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
CHUCTEeMaTH3alrsl 3HAHUI:
"[tomaay MoOBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06matomee moBTopenue 11
MIOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,

https://m.edso00.ru/JG1DJ50NK




93

cucTeMaTH3alys 3HaHUM:
"Ilnomaam moOBEpXHOCTH U
00BEMBI KpyTbIX TEN"

HtoroBast kKoHTpoJIbHAs paboTa

https://m.edso00.ru/GXZMP89GD

94

95

96

97

98

99

Wrorosas KoHTpOJbHAS paboTa

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HAHUI

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U e
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKHU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazsurus
CTEPEOMETPUU KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKHu U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo0.ru/8ZKNMYFO03

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/APGHOJY AH




100

HcTopus pa3BuTHs
CTEPEOMETPUHU KaK HAyKU U €€
POk B pa3BUTHU COBPEMEHHBIX
HWHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKH H €€
POk B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUH M CICICTBUS M3 HUX NPHU PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W TMEPHEHIUKYIIPHOCTh
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE pacroNOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATHUSMH: ABYT'PAHHBIN YToJI, TPAaHH JIBYTPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yIiia, JIMHEHHBIM Yrol ABYIPaHHOIO yIJia, IpajlycHast
Mepa IBYTPaHHOTO yIiia
76 OnepupoBaTh MOHATUAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBINA
' MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (NHMpaMuja, MpHU3Ma,
' pSMOYTOJIbHBIN Mapasenenunen, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccupukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSAMBbIE ¥  HAKJIOHHBIE IPHU3MEI,
napaiesienue 1)
79 OmnepupoBaTh TTOHSATHSIMH: CeKyIast TUTOCKOCT, CeueHme
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOTPaHHHUKOB,
' WCIIONB3YS METOJI CIEOB
CTpouTh ce4YeHUss MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXJIEHHE T€OMETPUUECKUX BEIHMUYMH MO 0Opa3nam
WIA aJlrOpUTMaM, TPUMEHSS W3BECTHBIC AHAJTUTUYCCKHE METOJBI IPH
7.12 pEIICHNH CTAaHAAPTHBIX MaTeMaTHYeCKMX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXJy JABYMS TOYKaMH, OT TOYKU JIO0 MPSAMOU, OT TOUKHJIO
IUIOCKOCTH, MEXJ1y CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemrate 3aaun Ha HaXOXJIEHHE TEOMETPUYECKUX BEIHMUYUH MO 0Opas3iam

HIIN aJIrTOpUTMaM, MPUMCHASA HU3BCCTHLIC AHAJTIUTHUYCCKUC MCETOAbI ITIPpH




pELIEHUN CTAaHAAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYMCIICHHE YTJIOB
MEXy CKPEIIMBAIOIMMUCS TPSMBIMH, MEXAY MPSMOMl M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYI'PAHHBIX YIJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamuaa) ¢ IpUMEHEHHEM (POPMYJI, BEIYUCIISATH COOTHOIICHUS

714 MEXIY IJIOIAISIMU IMOBEPXHOCTEM, o0bémamu MOJ00HBIX
MHOI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PUTYPBI
N3Bnekarb, npeoOpa3oBbIBATE M HHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, NPEACTABICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (GakThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aja4, MPEearoaraloluiMX HECKOJBKO IIAroB pEIleHUs,, €CIIU YCIOBHS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme
718 [IpuMeHATH mHpoCTEHMIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a7ad
719 [TpuBOANTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KHU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TprMeHATH MoTydyeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PeallbHbIC
CUTYallUH ¥ IPUMEHSTh U3yYEHHbIE TIOHATHS B IPOLIECCE TTOMCKA PEILICHHS
MaTeMaTH4ecKu  chOpMyIupOBaHHOM  MpoOJIeMbl,  MOJAEIMPOBATH
7.20 peasbHble CUTYyallUd Ha sI3bIKE T'€OMETPUHU, UCCIIEA0BaTh IOCTPOCHHBIE
MO/IEINTU C UCTIOIH30BAHNEM T€OMETPUUYECKIX ITOHATHH U TEOPEM, arrapara
anreOppl, pemiath MPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXOXKICHHEM
TeOMETPHUYECKUX BEITHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHSMU: IMITUHAPHYECKAs TIOBEPXHOCTh, 00pa3yromye
6.1 IIMHAPUYECKOW TIOBEPXHOCTH, IMIMHIP, KOHUYECKAash IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUTIOCKOCTH




6.5

OnepupoBaTh MOHSATUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIO CJOS, BHICOTA
[IAPOBOTO CJI0A, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M IJIOMIAAM TMOBEPXHOCTEH TEI BpalllCHHS,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyTT

OnepupoBaTh MOHATHUSAMH: MHOTOIPAHHHK, BIIMCAaHHBIA B chepy u
OIMKMCAHHBIN 0KO0JIO cephl, chepa, BIMCaHHAS B MHOTOIPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCISATE COOTHOMICHUS MEXTY TIOMIAISIMH ITOBEPXHOCTEH M 00BEMaMHU
IMONOOHBIX TEI

6.9

N3ob6paxkaTh u3ydaembie (UTYPbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATh (BBIHOCHBIE) TUIOCKHME YEPTEXKU U3 PHCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHUTH CEUEHHUS Tel
BpaIeHus

W3Brekatb, UHTEPIPETHPOBATh U MPEOOPa3OBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3a[a4, MPEANOJaralollluX HECKOJIbKO IIaroB PEIICHHUS, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHUS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBACHATH, KAaKMMH CBOWCTBAMH OHH
o0JazaroT

HpI/IMeHSITL IMMpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSMHU: JAEKApTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MeEXJIy BEKTOpaMH, CKaJIpHOE IPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHbIE BEKTOPBI

6.17

6.18

HaxonuTe cymMMy BEKTOpOB M NPOM3BEIAECHHE BEKTOpa HAa YUCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

BaﬂaBaTB IJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTGﬁHIH@ TCOMETPHUICCKUEC 3ala4r Ha MPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha AO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPHUICCKUX BCIWYHH I10 o6pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HU3BECTHBIC METOBI npu pEeIICHUN CTaHIApPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MNpOCTEHIIKME IIPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

6.23

[IpuBOIUTE IpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HM, PACIIO3HABATh IPOSBICHNE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallu U IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku  CcHOpPMYIUPOBAHHOW  HPOOJIEMBbI,  MOJIEIUPOBATH
pealibHbIe CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIENOBATh MMOCTPOCHHbBIC
MO/IEJIM C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TTOHITHH U TEOpeM, arnmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBS3aHHBIE C HAaXOXKICHHEM
r€OMETPUUYECKUX BEJTUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCHMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiecs: mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuieNienumne/1, IoCTPOSHUEe CeUeHU

HepHGHI[I/IKy.]IﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE NTapaJuIeIbHbIe U MEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U INIOCKOCTBIO, BYTPAHHBII
yToJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NpPHU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIenunes]
u ero corcrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCEU€HHas MUpaMuja.
OnemeHTbl TpuU3Mbl W nUpaMuibl. [IpaBWIIBHBIE MHOTOTPAHHHUKH: IIOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAs NHpaMUiA,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONIEMEHTBI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [liomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIALu
yceuéHHoll nupamupsl. [Tonstue 06 06béMe. O0bEM HMpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIire HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pasyromias u OCkh, IO OOKOBOM M MOITHON TTOBEPXHOCTH

Konundeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TUIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, mionans

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOunHamuu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIHCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlEHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M TMEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBEC. CrnoxxeHre Y BBIYMTAHHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpocTpaHCTBe. KoopawHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




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

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (GOpMYyIUpOBaTH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMsS TIpU pEUIeHUM 3aj]ad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PeasIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIe M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHSTUSIMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHbIIUI OOUIMI JeIuTeNh U HauMEeHbIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX 4ucel (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanveckas); yMeThb IPOU3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OnpeCaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HWX CUCTEMBI; YMCHHC OIICPUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMY, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha POMEXKYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMITOTHI Irpaduka
GbyHKLUY, TIepBas U BTOpas NpOU3BOJHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOoOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; YMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHBIX (DYHKLIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAaHHUEM amIapara MaTeMaTH4eCcKOro
aHalM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3MYeCcKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTCErpaia; MpuBOAUTE INPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

noMoIbI0 AU depeHnnanbHbIX ypaBHEHUH

YMmeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHblE TPHUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIUH; yMEHUE
CTpOUTH TpaduKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUSA
rpaduKoB GYHKUUH, UCTIOIB30BATh IPpadUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAaXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKIMH IS peleHUs
YpaBHEHHIA, HEpPAaBEHCTB M 3alady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBII pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCKoe, MeuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE H3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAONMUIAX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIAaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U DJIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIETOBATh COBMECTHBIC
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposATHOCTH, popMyiy bepHymin, komOUHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BeJIMYMHA, pPaclpelelieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAAaHWEe, JHUCIECPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIMH pAClpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeelieH i,
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIpPEACICHUNA IS
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUIN; yYMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, ICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHH yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, YroJl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIEHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUpPA; CTPOUTH
MaTeMaTUYeCKUe MOJENM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapamienenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa u TMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYyCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICICliuneaa, MmUupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWJIMHJPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OmpoBepraTh MUX; YMEHHUE MPOBOANUTH Kiaccudukanuioo ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHUEe MMOA0OMS, MOM00HBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
IIOINab, 00BEM) IIPU PEIICHUU 3a/1a4 U3 JPYTUX YYEOHBIX PEAMETOB U
U3 pealbHOW JXU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUAE BEITHUUHBI
(MHA, yroJi, IUIoIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4eOHbIX

npeamMecToOB

13

VYMeHne BbIOMpATh TMOAXOMAIIMNA METOJ JUIS PEIIeHUs 3a]add;
MNOHUMaHUE 3HAYMMOCTH MATEMATUKA B U3YYEHUHU MPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUHUCKOM W  MHUPOBOH

MaTeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIE JOrapru(MbI

JleficTBuTenbHbIE YMCa. ApU(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIA OKPYIJIEHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomrnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckrue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOGHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

210 VYpaBHeHwus, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTeb MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTpruecKkas nporpeccun. @opmyiia CI0KHBIX MIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/ieHre HanbobIIero 1 HAaMMEeHbIIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTuCTUKA
6.1 OmnucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunatsl 1 BEKTOpHI
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