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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIECHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILITIEHUE, (DOPMUPYEMOE MPU U3YYSHUH 00YyJaroUUuMUCS
NOHATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHUH
HENOYKH JIOTHUECKUX YTBEPKICHUI MPH PEIICHNH T€OMETPUIECKUX 33714, YMEHUE
BBIIBUTATh U OIPOBEpPrarb TUIOTE3bl HEMOCPEICTBEHHO WCIONIB3YIOTCS TpHU
pelIeHNH 3a]]a4 €CTECTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1ay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00yYaIONINXCcs IPU U3YICHUN
F€OMETPUH, KaK COCTaBISIOIIECH MpeaMeTHo obnactu «Marematuka W
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JACHCTBUH, CIIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BaHNEM MaTEeMAaTHUKH.

[TpuopureTHBIME 3aauaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpPOBHE,
PACHIUPSIIONTUMU U YCUITUBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacuIMpeHne MpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPbI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTAaBICHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OIUCHIBATh W HM3ydaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHUE MIOHATUIHOTO armapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yYMEHHUS  BJIQJCTh  OCHOBHBIMH  TOHSATHAMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbl U HAXOJIUTH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKax, MOACISIX U B PEaTbHOM
MHUpPE MHOTOTPAaHHHMKH M Tejla BpaIIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJEIIH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHUs, YMEHHUS UX TPUMEHSTh, IPOBOINUTH JI0KA3aTeIbHBIC PACCYKICHUS B XO/I€
pEIICHHs] CTEPEOMETPUUYECKUX 3a7a4 W 3a7ad C TMPAKTHUUYECKHM COJACpPIKAHUEM,
dbopMupoOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB MU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YYCHUIO T€OMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBusroTcs: «lIpsMble ©  TJIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KATEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 110 TojaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIE0BATEIbHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHUIO TEOMETPUH HA YTIIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJ0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapaninenpsHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSMBIE B POCTPAHCTBE, MAPALIEIBHOCTD TPEX MPSIMBIX, NTAPAJUIETBHOCTh IPAMOMN
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapayenpHOCTh IIIOCKOCTEN: NapajuieiibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauieJbHbIE W TEPIECHAUKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeEOopemMa O MPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, MPOEKIIHS GUTYPBI HA TNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: nN-yronpHas nupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpPHU3Ma U MpaBWJIbHAsA NHUPAMUJA,



IpaBUJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NPaBUJIBHBIX MHOTOIPAHHMKAX: OKTa’Ap, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
UpamMUIbL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IIpsamoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUabl U KoHyca. O0BEM 11apa U IIapoOBOTO
CETMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpaleHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOIIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BEeKToOpHOE YMHOKEHHE
BeKTOpoB. (CBOWMCTBAa BEKTOPHOTO yMHOXEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. PasmoxeHuwe BekTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeNbHBIM IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaxaaHcKoro  obmectBa  (BBIOOPBI, OMPOCKI W JApPyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX LHEHHOCTEH POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHUE BIIASHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJAHUPOBAHHE IOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eJTOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(DUKAIUY,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  MpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMPOIECCa, a TaKKe BbBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA II0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO OMNEPUPOBATH MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh M TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaX0JICHUE T€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pELICHNN MaTeMaTUYECKHUX 3aJl1ad MOBBIIICHHOTO M BBICOKOTO YpPOBHS
CJIO)KHOCTH;

e TPUMEHSATH NPOCTEUINE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpPa3OBHIBATH M HHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcHopMyIHpoBaHHOMN
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHHU,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS T€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(HEePhl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU Tell
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUNA OT TOYKH JI0 TUIOCKOCTH, B IIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
napajulebHOM — TIEpPeHOCe, IEHTPaJbHOW CHMMETPUH, 3epKaTIbHOU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHMIO M TIPOXO/IAIIUE Yepe3 BEPIINHY), CCUCHUS 11apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralINX HECKOJIBKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKHUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMyIUPOBAHHON MPOOJIEMbl, MOJEIUPOBATh peajbHbIE CUTyallUUd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
bubmuoreka [IOK
1 Beenetiie b CTepeoMeTpitio 23 1 https://m.edsoo.ru/1c209e37
9 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 bubnmnoreka HOK
IJIOCKOCTEMN B IMMPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/1c209e37
but6mmorexa [IOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/1c209e37
8 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
! AHQIIMTHHIECKA FeoMeTpHs 15 . https://m.edsoo.ru/aecc77cd
5 [ToBTOpEHME, 0000IIICHUE U 15 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/2d8a9c99
N bubnuoreka [{OK
3 O0BEM MHOrOrpaKHHia 17 . https://m.edsoo.ru/db685e73
bubmuoreka [{OK
4 Tena BpateHns 24 . https://m.edsoo.ru/a63959%d
5 [Tnommany moBepXHOCTH M OOBEMBI 9 1 bubnmorexa LIOK
KPYTJIBIX TEJ https://m.edsoo.ru/b30dff38
bubnunorexa LIOK
6 HpmokeHus S . https://m.edsoo.ru/aecc77cd
7 [ToBTOpenue, o6o0IIeHNE U 17 5 bu6moteka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/2d8a9c99
OBHIEE KOJIMYECTBO YACOB I1O
. 102 8 0

[TPOI'PAMME



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bceero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
OcHoBHbIE TpaBUiia H300paKEHUS
1 Ha PUCYHKE IUIOCKOCTH, 1 bubnuoreka [IOK
napauieIbHbIX MPSMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeuHbl OTpe3Ka
[TonsiTust cTepeoMeTpUH: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTRBO.
9 OcHOBHBIE TIPaBUIIa U300pAKEHUS 1 bubnmnoreka [JOK
Ha PUCYHKE IUIOCKOCTH, https://m.edsoo.ru/2d8a9c99
napaieIbHbIX MPSMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
[TonsiTust: mepecekaronecs
3 MJIOCKOCTH, TIEPECeKarouecs 1 bu6mmoreka [JOK
npsiMasi U IJI0CKOCTB; https://m.edsoo.ru/db685e73
MOJIYTIPOCTPAHCTBO
[TonsTHs: nepecexkaroumecs
4 IJIOCKOCTH, NTEPECEKAIOIINECS 1 bubnuorexa [IOK
npsiMasi ¥ IJIOCKOCTb; https://m.eds00.ru/a63959ed
MOJIYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHe
5 IPOCTEHIINX NPOCTPAHCTBEHHBIX 1 bubnuoreka [IOK

¢buryp, HeCcyiecTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/b30dff38
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MHororpanHuKH, H300pakeHIe
HPOCTEHIINX MPOCTPAHCTBEHHBIX

bubmuoreka [JOK

6
buryp, HECyIECTBYIOIINUX https://m.edso00.ru/3d8ffd32
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE bubnmoreka [JOK
CIEICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUH U TIEPBHIC bu6mmoreka [IOK
8
CIENCTBUS U3 HUX https://m.edso0.ru/239c8ch4
AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencreus u3 HuX. CriocoObl
9 3aaHus IPSAMBIX U IUIOCKOCTEH B Bubmzorexa LIOK
p https://m.edsoo.ru/65c6b106
npoctpancTBe. O003HAYCHUS
NPSAMBIX U ITIOCKOCTEN
N300paxeHne ce4eHi MMpamMu/Ibl,
Ky0a ¥ IpU3MBbI, KOTOPBIE TPOXOJISAT
yepes ux péopa. M3o0paxeHue
10 nepeceqellinxpnon eHli-IBIX Bubmiorexa HOK
P . i https://m.edsoo.ru/258fc245
mockocrell. PackpammvBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMHU
[BETAMH
N300pakenue ceueHUi mupaMupl,
Ky0a ¥ IPU3MBI, KOTOPBIC TTPOXOJIAT
gepes ux peopa. M3o0paxxenue
11 nepeceqellzpmpnon eHI;{I)IX Bubmzorexa LIOK
p . v https://m.edsoo.ru/1a2520f6
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETAMH
12 N3006paxeHue cedeHui MupamMuibl, bubnmoreka [JOK

Ky0a 1 mpU3MBbl, KOTOPBIE TPOXOIAT

https://m.edsoo.ru/93ad36b3
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yepes ux péopa. Mzobpaxenue
MePECCUCHHS TIOJTYICHHBIX
IJI0CKOoCcTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

N306pakenue ceueHni nupaMuipl,

Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

bu6mmorexa [IOK

13 fepeceyeHus MoIyYEeHHBIX
p N yi https://m.edsoo.ru/ee1d19bh9
mIockocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[IBETAMU

14 MeTtop cneioB AJisi TOCTPOCHUS bu6mmoreka [IOK
CeueHUM https://m.edsoo.ru/9f4071b9
Metox cineqoB Ui ITOCTPOECHUS

15 ceueHunii. CBoicTBa I1€ chequnﬁ bubmmorexa LHOK

’ vp https://m.edsoo.ru/fe733862
MPSIMBIX | MJIOCKOCTEH
Meton cineqoB Ui ITOCTPOECHUS
16 ceyenuii. CBoiCcTBA I1€ chequnﬁ bubmmorexa [IOK
' Up https://m.eds00.ru/2935a9a0
MPSIMBIX | TIOCKOCTEH
[TocTpoenue ceueHuii B mupamu/ie,

17 KyOe 1o TpéM ToukaMm Ha pedpax. bubmuorexa [IOK
Co3naHne BEIHOCHBIX YEPTEXKEN U https://m.edso00.ru/2e18f255
3aITHACh T1aroB MOCTPOCHUS
[TocTpoenue ceueHuii B mupamu/ie,

18 KyOe 1o TpéM ToukaM Ha pEOpax. bubnuoreka [IOK

Coznianue BIHOCHBIX YepTexeil U
3aIKCh IIAaroB MOCTPOCHHUS

https://m.edsoo.ru/e504d656
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[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.

bubmuoreka [JOK

19 Co31aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edso00.ru/4a28dc02
3aIlUCh 1IAr0B IOCTPOEHUS
[TocTpoeHue ceuenunii B nupaMu/e,

20 KyOe 1o TpéM Toukam Ha pedpax. bubnmoreka [JOK
Co3nanne BBIHOCHBIX YEPTEXEN U https://m.edso0.ru/1d434d0f
3aIUCh IIAroB MOCTPOEHUS
[IoBTOpEHME TUIAHUMETPUN:

21 Teopema 0 IpOMOPINOHATBHBIX bubmorexa LHOK

https://m.edsoo.ru/ec26fe5d
orpeskax. [Tomobue TpeyrolbHUKOB
[ToBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuersl B
22 CEUEHHUAX Ha BHIHOCHBIX YepTexkax. bubmmorexa [JOK
https://m.edsoo.ru/9a0a9e56
UcTopust pa3BUTHS TUTAHUMETPUH U
CTepEeOMETpUN

93 KonrtponbHas padora "AKcHOMBI bubnuoreka [IOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/b19f6a5d
B3anmMHoe pacronoxkeHue npsMbIxX
B IIpocTpaHcTBe. CKpemuBarommecs

24 npsimele. [Ipusnaku bubnuorexa [IOK
CKPEIIMBAIOIINXCS IIPSAMBIX. https://m.edso00.ru/0ac11c95
[TapannenpHble NpsMbIE B
MIPOCTPAHCTBE
Teopema o CyleCTBOBAaHUH U
€/IMHCTBEHHOCTH MPSAMOii

. . . bubnmnoreka [JOK

25 napaielbHOW JaHHOW TIPSIMOIA,

MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKallel Ha

https://m.edsoo.ru/ba545966
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JlaHHOM npsimoit. Jlemma o
MIePECCUCHHUH MapalIeIbHBIX
MPSMBIX IJIOCKOCTHIO

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapajIeIbHbIX

bubmuoreka [JOK

26
npsMeIx. Teopema o https://m.edsoo.ru/f85bfc46
CKPEITUBAIOIIMXCS MPSMBIX
[TapaynenbHOE MPOEKTUPOBAHUE.
OCHOBHBIEC CBOMCTBA
27 MapajuIeIbHOTO MPOSKTUPOBAHUS bubmorexa [JOK
P p p ' https://m.eds00.ru/79165d15
N3obpakenue pa3Hbix puryp B
napaieIbHON MPOEKIINH
CHTpabHas MPOCKIUs. YTOI C
28 ](;E)H:I'II) aBJ'ICHHEfMI/I CTOpPOHAMU bubmorera [JOK
P p ) https://m.edso00.ru/635c5087
Yron mexay npsiMbIMu
3aga4M Ha JOKA3aTEIbCTBO U
HCCICA0BaHUE, CBA3aHHBIC C bu6mmoreka [JOK
29
pAacmoJIOKEHUEM TIPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
ITonsATHA: TapauIeIbHOCTD IPAMOM
Y TJIOCKOCTH B POCTPAHCTBE.
30 [Tpu3Hak napauieaTbHOCTH IPSIMON bubmuorexa [IOK
u mockoctu. CBolicTBa https://m.edso0.ru/7d18834b
MapaJIEIbHOCTH MPSAMOU U
TJTIOCKOCTH
I'eomerpuueckue 3agaun Ha
bubmuorexa [JOK
31 BBIYMCIIEHHE U TOKA3aTEILCTBO,

CBsA3aHHBIC C ITApalJICIIbHOCTBIO

https://m.edso0.ru/33c477d3
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IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
IpSIMYIO HA YepTEKE U
MapajuIeIbHOTO IPYroM MPsSMOM.
Pacuét orHOIICHUI

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

33

[TapannenpHas npoekuus,
MMPUMCHCHHUEC IOJI MOCTPOCHUA

ceueHMi Ky0a U napajuleenumnesa.

CaoiicTBa napayiesienuneaa u
TIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3

34

35

36

37

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky mapanienbHOCTH JBYX
MJIOCKOCTEM

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TAHHOMN
TUIOCKOCTH U CJIEJACTBUS U3 HEE

CBoiicTBa napayjieabHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MMPAMBIX IIEPECCUCHUSA TTPU
IIEPECEYCHUN IBYX MapajlIeIbHbIX
MJIOCKOCTEN TpeThen

CBoiicTBa napayyieIbHBIX
IJIOCKOCTEH: 00 oTpe3Kax
napauieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKITY

bubmuorexa [JOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [JOK
https://m.edsoo.ru/6b61b2b4

bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3ce

bubmuoreka [JOK
https://m.edsoo.ru/c7c777ed
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napajuieIbHbIMU TUIOCKOCTSMH; O
NepeceyeHn  MPsIMOil ¢ IBYMsI
napauieIbHBIMU MJI0CKOCTSIMU

[ToBTopenue: Teopema [Mudaropa Ha bubnunoreka [HOK
38
IUIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [ToBTOpEHME: TPUTOHOMETPHUS bubnnoreka [HOK
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/ed9e2a8e
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO bubnnorexa [HOK
40
napasuiesienumena https://m.edsoo.ru/ba75dc57
Brranciienue uiMH OTpE3KOB B Kyoe
41 U MPsIMO OJII)IIHOM v ’ bubmorexa HOK
PAMOYT https://m.edsoo.ru/e4972cdc
napasuieJenunesie
[TepnieHAUKYIAPHOCTD NPSIMOM U
42 riockocTH. [Ipu3Hak bubnuoreka [IOK
NEPIEHAUKYIISIPHOCTH IPSIMOMN U https://m.edsoo.ru/52188a7d
MJIOCKOCTH
IlepneH AUKYIAPHOCTD MPAMON U
43 riockocTH. [Ipu3Hak bubnuoreka [IOK
MEPIECHINKYJISIPHOCTH IPSIMOU U https://m.eds00.ru/9f246736
IJIOCKOCTH
Teopema o CylieCTBOBAaHMH U
€AMHCTBEHHOCTH NPSIMOH,
44 IPOXOJAIIEH Yepe3 TOUK bubmmorexa LIOK
POXOZT P Y https://m.edso0o.ru/5h971ef3
MPOCTPAHCTBA U
NEePIEeHIUKYISIPHON K IMITOCKOCTH
45 [IimockocT U NepHeHAUKYIIIpHbIE bubnnoreka [JOK

UM IPSAMBIC B MHOTOTpaHHUKaX

https://m.edsoo.ru/2d24e873
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[IimockocTu U NepneHIuKyJIIpHbIE

bubmuoreka [JOK

46
WM NpsIMbIE B MHOTOTpaHHUKAaX https://m.edsoo.ru/b4ad63ad
[lepnenauKynsip 1 HaKJIOHHAS.

47 HOET OGI[HI/Iz Hep MEHIUKYJISIpa U3 bubmmorexa [JOK

P PHEHIYIAP https://m.edsoo.ru/3a7be683
TOYKHU Ha MPSIMYIO
[leprieHquKyNAp ¥ HAKIOHHAS.
48 HOiT ojHuey nep MEHANKYISpa U3 bubmmorexa [JOK
P PHEHIHEY TP https://m.edsoo.ru/fblcd0a5
TOYKHU Ha MPSIMYIO

49 Teopema o TpEX nepHEeHAUKYIApax bubnuorexa [JOK
(mpsimast 1 oOpaTHas) https://m.eds00.ru/074c8865

50 Teopema o0 TpEX nepHeHUKYIApax bubnuorexa [JOK
(mpsimast 1 oOpatHas) https://m.edsoo.ru/a0fdd5bf

51 Yroa mexay CKpeluBaromUMuUCs bubnnoreka [JOK
IPSIMBIMU https://m.edsoo.ru/h9e777d9
[Touck neprneHIuKyIsIpHBIX TPSIMBIX

52 C TIOMO LI:O neﬂ ne}fll I/IIi( TSt HI?:IX bubmmorexa [OK

H N PHCHAMRYIP https://m.edsoo.ru/6cdbecef
MJIOCKOCTEMN
53 OpTOoroHanbHO€ MPOEKTUPOBAHUE bubmmorexa [OK
P P P https://m.eds00.ru/37d84157
[Toctpoenue ceuenuii kyoa,

54 IIPU3MBI, IIPABUIILHOU IIUPAMUJIBI C bubnnoreka [JOK
IIOMOUIBIO OPTOrOHAIBHOMN https://m.edsoo.ru/5603e30b
MPOEKIUU
[TocTpoenue ceuenunit kyoa,

55 IIPU3MBI, IPABUIILHOU IIUPAMUJIBI C bubnnoreka [JOK

MIOMOIIbIO OPTOTOHAJIBHON
IIPOEKLIUN

https://m.edsoo.ru/a95f5c04
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CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

bubmuoreka [JOK

56
[ImockocTn cuMMeTpuii B https://m.edsoo.ru/7ad0020b
MHOTOTpaHHHUKaX
[Ipu3Hak neprneHIuKyJIIpHOCTH
o7 1| p;IMoﬁ u HJII)OCKOCTI/IyKaII: CIEACTBHE bubmmorexa LIOK
P A https://m.eds00.ru/235171b3
CUMMETPUHU
[IpaBuiTbHBIE MHOTOTPAHHUKH.
58 Pacuér paccrosiHuil OT TOYKH 10 bubmmorexa [JOK
p A https://m.edsoo.ru/f47dfefd
MIJIOCKOCTH
[TpaBuiIbHBIE MHOTOIPAaHHUKHU.
59 Pacuér paccrosinuii oT TOUKH 110 bubmmorexa [TOK
P A https://m.eds00.ru/79¢10312
MIJIOCKOCTH
CriocoObl OnyCTHTh
60 NEPIIEHIUKYIISAPBI: CHMMETPHSI, bubnuoreka [IOK
CIBUT TOYKH I10 NapaJlIeIbHON https://m.edsoo.ru/2faadc3f
PSAMON
61 CnBur no HenapaJieabHOU MPAMOH, bubnuotexa [JOK
U3MEHEHUE PACCTOSHUMN https://m.edso00.ru/79853608
KonTponsnas padbora "B3aumHoe
62 ACTIOJIO)KEHUE TIPSMBIX U bubmorexa HOK
P N P " https://m.edso0.ru/1e053890
MJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKIY
63 NPSIMBIMU Ha TJIOCKOCTH, bubmuorexa [IOK

TPUTOHOMETPHA B ITPONU3BOJIBHOM
TPEYTroJILHUKE, TCOpEMAa KOCHHYCOB

https://m.edsoo.ru/482d3f51
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[ToBTOpEHME: yroyi Mexay

64 CKPEIIUBAIOIIUMHUCS IPSIMBIMU B bubmorexa LOK
p B p https://m.eds00.ru/28a6573¢
MIPOCTPAHCTBE
I'eomerpuueckue MeToabl
65 BBIUKCJIEHHS YIJIa MEXKIY IIPSIMBIMHU buGnnorexa LIOK
yr yHp https://m.edsoo.ru/098bedad
B MHOTOTPaHHHUKAX
66 JIByrpanssiii yroa. CBOiCTBO bubnuoreka [IOK
JIMHENHBIX YIJIOB JBYTPAHHOI'O yria https://m.edsoo.ru/f7792ba9
[leprieHquKyNISApHBIE TIIOCKOCTH.
67 CBoMcTBa B3aUMHO bubmorexa [TOK
. https://m.edsoo.ru/b9146bc0
NEPIEeHIUKYISIPHBIX TIIOCKOCTEN
[Ipu3Hak nepreHINKYISIPHOCTH
IJIOCKOCTEM; Teopema o0 IpsiMoi
68 repeceueHns ABYX IIOCKOCTEN bubmmorexa [TOK
p X . https://m.edso0.ru/56765e8b
NEPIEeHIUKYISIPHBIX TPEThei
IIOCKOCTH
IIpssMoyToabHEIN HapalIeICIUIICT;
69 K p6' 1/13}1::6 €HUS CB(?ﬁCTBa bubmorexa [TOK
Yo, p ’ https://m.edsoo.ru/aecc77cd
MPsIMOYTOJILHOTO Tapajiiesenumnea
Teopema 0 guaroHanu
70 IPSIMOYTOJIFHOTO TapajiIeiIeuIea bubmmorexa [TOK
PAMOYT .. P https://m.edsoo.ru/2d8a9c99
U CIIEJCTBHUE U3 HEE
CrepeoMeTpuuecKre U MPUKIIaTHbIC
71 3aJa4H, CBA3aHHBIC CO B3aMMHBIM bubmuorexa [JOK

PACIIOIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

https://m.edsoo.ru/db685e73
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[ToBTOpEeHUE: CKpeIUBaAIOILIMECS

72 psIMbIe, MapaiebHbIE TNIOCKOCTH bubmmorexa LIOK
P > 1P https://m.edso0.ru/a63959d
B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSIMBIX,
73 aECTOSIHI/Ie MEXT ’ bubmmorexa LIOK
P Y https://m.edso0.ru/b30dff38
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IPOCTBIX CUTYalHUAX
Paccrostane oT TOUKH 1O
74 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOK bubamorexa LOK
P P https://m.edsoo.ru/3d8ffd32
710 TUIOCKOCTH
Boruucnenue paccTosiHUNA MEXITY
75 CKPEIIMBAIOIIUMHUCS TPSMBIMH C bubnnoreka [JOK
ITOMOIIBIO NEPIEHANKYIIIPHON https://m.edsoo.ru/Occ5cafe
TUIOCKOCTH
Tpé€xrpaHHslii yroji, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX yriioB. Teopema bubnuoreka [IOK
76
[Mudaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/239c8ch4
CHUHYCOB JUI TPEXTPAHHOIO yIila
OneMeHThI cheprudecKoi
77 TreOMETPHUH: Te0JIe3NUECKUe INHUH bubmmorexa LIOK
pHHL: TeOA https://m.edso0.ru/65c6b106
Ha 3emiie
78 KonTtponbHas padota "Yrisl u bubnnorexka [JOK
paccTostHus" https://m.edsoo.ru/258fc245
79 CuctemaTtu3zanus 3HaHUN bubnmnoreka [JOK
"MHOrOrpaHHHK M €ro 3J1eMeHTHI" https://m.edso00.ru/1a2520f6
80 [Mupamuna. Buasl nupamun. bubnuoreka [IOK

[IpaBunbHas nupamuia

https://m.edso0.ru/93ad36b3
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[Ipusma. IIpsamas u HakIOHHAs

bubmuoreka [JOK

81
nipusMel. [IpaBunibHas npusma https://m.edsoo.ru/eeld19b9
ITpssmoit mapanenenunes,
82 I p51Mo OJIEHHI?I Ia aJIJI:JIeHI/IHG bubmorexa [JOK
PAMOYE P . https://m.eds00.ru/9f4071b9
KyO
83 Brinykibie MHOTOTpaHHUKH. bubnnoreka [HOK
Teopema Ditnepa https://m.edsoo.ru/fe733862
Boinykiible MHOTOTpaHHUKH.
84 Teopema Diinepa. [IpaBunbHbBIC U bubmorexa [JOK
P pa- 1P https://m.eds00.ru/2935a9a0
MOJTyNIPaBUJIbHbIE MHOTOTPAHHUKHU
85 KontponsHas padora bubmmoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/2e18f255
86 [TonsiTre BEeKTOpa HA IJIOCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edso00.ru/e504d656
bu6mmoreka [JOK
87
Cymma BeKTOpOB https://m.edso00.ru/4a28dc02
bu6mmoreka [JOK
P
88 A3HOCTH BEKTOPOB https://m.edso0.ru/1d434d0f
bu6mmoreka [JOK
IT
89 PaBiiio napaiiienielmesa https://m.edsoo.ru/ec26fe5d
90 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorera [JOK
p https://m.edso0.ru/9a0a9e56
Paznosxenue BekTopa mo 6a3ucy
91 €X BEKTOPOB, HE JIEKAIINX B bubmotexa [IOK
1pex BEKTOPOB, B https://m.edsoo.ru/b19f6a5d
OJIHOM IIJIOCKOCTH
92 CkaJisipHOE MTPOU3BE/ICHUE bubmmorexa [JOK

https://m.edsoo.ru/0ac11c95
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Boruncnenue yria Mmexuy bubmumoreka [IOK
93 1
BEKTOpPaMH B POCTPAHCTBE https://m.edso00.ru/ba545966
. bubnmoreka [JOK
%4 Hpocreifume sazarit ¢ BekTOpaMit 1 https://m.eds00.ru/f85bfc46
. bubnmoreka [JOK
% Hpocrefiie 3a1a1u ¢ BeKTOpamH . https://m.eds00.ru/79165d15
. bubnuorexa [JOK
% Hpocretiume sanaum ¢ BexTopam 1 https://m.edso00.ru/635c5087
. bubmuoreka [JOK
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/bd3745(8
08 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HAHHUI https://m.edsoo.ru/7d18834b
99 O0o001IeHNe U CHCTeMAaTH3aINS 1 bubmmoreka [JOK
3HAHUMN https://m.edso0.ru/33c477d3
bu6mmoreka [JOK
1 " 1
00 TOTOBAs KOHTPOJILHAS padoTa https://m.edsoo.ru/66fefadd
bu6mmoreka [IOK
101 " 1
0 TOTOBAs KOHTPOJILHAS padoTa https://m.edsoo.ru/a5b7b8e3
102 O00011eHNEe U CUCTEMATU3ALIS 1 bu6mmoreka [IOK
3HAHUMN https://m.edsoo.ru/dbee22bc
OBHLIEE KOJIMYECTBO HACOB I1O 102

I[MTPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
IToBTOpenue Temol "KoopanHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edso00.ru/0341bc2b
IIPOCTPAHCTBE
[ToBTOpenue Temsl "CkansgpHoe bubnuorexa [JOK
2 1
MPOU3BEJEHNE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTOpenue temsl "Boruncinenue
3 JIa MEXKIY BEKTOPaMU B 1 bubmaorexa LIOK
. Y " P https://m.edso00.ru/bc15f7f2
IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHeHHe
4 PSIMOM, MPOXO/IAIIEH Yepes3 JIBe 1 bubmmorexa LOK
P W POXOIIH pes https://m.edsoo.ru/6054b8c1
TOYKH
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1 bubnmnorexa [JOK
yYpaBHEHUE IIJIOCKOCTH B OTPE3Kax https://m.eds00.ru/188f6216
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 bubnmuotexa [JOK
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax https://m.eds00.ru/016e25¢eb
7 BekropHoe npou3BeneHne 1 bubmorexa HOK
P P A https://m.edsoo.ru/c94ba09b
3 JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE 1 bubmuorexa [IOK
MPOTPAMMHUPOBAHUE https://m.edso00.ru/897dd3b2
9 JIunHeliHble HEpAaBEHCTBA, IMHENHOE 1 bubnuorexa [IOK

IPOTPaMMHUPOBaHHE

https://m.edso0.ru/1468bab3
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AHaJIMTUYECKHE METO/IbI pacuyéTa

10 €Ky NPSIMBIMU B bubmorexa LOK
YIa MEXALy tp https://m.edsoo.ru/Obdelbe8
MHOTOTpaHHHUKaX
AHaJIMTUYECKHE METO/IbI pacuéTa

11 a MexX HJIOCKOCTIS[IMIE B bubmmorexa [JOK
yH Y https://m.edsoo.ru/3cef10e5
MHOTOIPaHHHUKAX

12 dopmyiia pacCTOSHUSA OT TOUKHU 10 bubnnoreka [JOK
IJIOCKOCTH B KOOPAMHATAX https://m.eds00.ru/0b136158

13 HaxosxneHnue paccTostHui OT TOUYKH bu6mmoreka [IOK
10 TIJIOCKOCTH B KyOe https://m.edso0.ru/26a03fb7
HaxoxaeHnne paccTostHui OT TOUKH

14 0 HJIO(IJIKOCTI/IpB MPaBUWIbHOMN bubmorexa LHOK
a p https://m.eds00.ru/5513d87b
nUpaMue

15 KonTtponbHas pabora bubnuoreka [IOK
"Ananutuyeckas reomeTpus” https://m.edsoo.ru/d189bde2

16 CeueHunss MHOTOTPaHHUKOB: bubnnorexka [JOK
CTaHJapTHbIE MHOTOIPAHHUKU https://m.edsoo.ru/810cfleb

17 CeueHust MHOTOTPAHHUKOB: METO/T bubnuoteka [JOK
9 (i (0): https://m.edsoo.ru/4a33a8ab
CedeHnst MHOTOTPAaHHUKOB:

18 CTaHJapTHBHIC TIJIOCKOCTH, bubnmoreka [JOK
MePECEUCHUS PSMBIX U https://m.edsoo.ru/5caefclb
IIJIOCKOCTEMN

19 [TapannenbHble npsiMble U bubnuorexa [IOK
TUIOCKOCTH: TTapaJICIIbHBIE CEUCHUS https://m.edso0.ru/23f4f089

20 [TapamienbHble IPsIMBIE U bubnnoreka [JOK

IJIOCKOCTH: Pac4y€T OTHOLLIEHHUI

https://m.edsoo.ru/dee379eb
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[TapamienbHble IPsIMBIE U

21 ] . bubmunorexa LIOK
TIOCKOCTH YT MEAILY https://m.edsoo.ru/a28fd74e
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU
[TepnieHIUKYISIpHBIC IPSIMBIC U
IUIOCKOCTH: CTAHAAPTHBIE ITaphI

22 e K HII[aI)I: o OCKofTeﬁ u bubnnorexa LIOK

[IEH UK YIS
TCPTICHAMKY AP . https://m.eds00.ru/5a827900
HPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[TeprieHIUKYIAPHBIE IPSIMBIE U
23 (r))c O(fl yeop eMa 01[; ex bubmmorexa LOK
KOCTH: T
i P p https://m.edsoo.ru/d3alfe30
MEPIICHIUKYIIIpax
[leprieH IUKYIISIPHBIE TIPSIMBIE U
24 PHEHAIIYIAP P bubmuorexa [JOK
: HH B
[IOCKOCTH: BHITHCICHHA 2T https://m.edsoo.ru/48db7058
MHOTOTPaHHHUKAX
IToBTOpEeHue: mIomagu

25 r y JBHUK ;]l (I)H MYIIBI TSI bubmmorexa [TOK
MHO oyrov OB, QOPMYJIRT 2 https://m.edsoo.ru/725¢effc4
riomiaied, cooopakxeHus moaoous
IToBTOpeHue: miomagu

2 P ]:H (bﬂ MVILL 215 bu6mmoreka [IOK
MHOFOYFOVHBHHKO » OPMYIIRI A https://m.edsoo.ru/8efbe78e
riomiaied, cooopakxeHus moaoous
IToBTOpEeHnue: mioniaau

27 0 0p 0 1<01;H (1)210 MYJIbI JIJTSI bubmmorexa [OK
MHOT bHH

o VH > QOPMYIIHL X https://m.edso0.ru/77¢22fc5
iomiaiel, cooopakeHus moao0ous
IImomaay ceuenunit
28 MHOTOTPAaHHUKOB: TIJIOIIATN bubmuorexa [JOK

MTOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 101001

https://m.edsoo.ru/1780ba5d
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Inomaau ceuennit
MHOTOI'PAaHHUKOB: TIJIOIIA N

bubmuoreka [JOK

29
MOBEPXHOCTEH, pa3pe3aHus Ha https://m.edso0.ru/078cd184
YacTH, COOOpaKEHHUS 1O 100MsI
KontponsHas pabora
30 "IToBTOpEHME: MHOTOI'PAHHHKHU bubmorexa [IOK
perie: PAHHHIH, https://m.eds00.ru/7491efe0
CCYCHHUS MHOTOTPaHHUKOB
31 O0beM Tema. O0beM bubmuorexa [JOK
IIPSIMOYTOJIBHOTO ITapasulelICINIIe1a https://m.edsoo.ru/4dffdad97
3agaun 00 yABOCHHH Ky0a, O
32 KBfll aT z f( 0a;o0T ZCCK 1504 bubmorexa [JOK
APFLYPE XyDa, 0 1P H https://m.edso00.ru/74b2ad91
yria
CTepeoMeTpUYECKHE 3a1a4H,
33 CBafaHHHeI; 00BEMOM " bubmorexa HOK
https://m.edsoo.ru/ec24dfc2
MPsIMOYTOJILHOTO Tapajuiesienuieia
[IpuknanHbIe 3a/1a49M, CBSI3aHHBIC C
34 BBIYHCIIEHHEM 00BbEMa bubmorexa [JOK
https://m.edsoo.ru/f465d10e
MPsIMOYTOJILHOTO Tapajiiesenumnea
. bubnuoteka [JOK
35 06 i
HEM TIPAMOH TIPHIMET https://m.edsoo.ru/0341bc2b
CrepeoMeTpHUECKUE 3a7auH,
36 CB${3paHHI)1(:I:: BI)I‘II/ICJ'IGHEGM bubmorexa HOK
" N https://m.edsoo.ru/bed12a43
00BEMOB MPSAMOI TPU3MBI
[Ipuknansble 3a1aun, CBSI3aHHBIE C bubnuoreka [IOK
37 R .
00BEMOM MPSMON MTPU3MBI https://m.edsoo.ru/bc15f7f2
38 Brruucienue o0bEMOB Te ¢ bu6mmorexa [IOK

IIOMOUIBIO ONPENEITIEHHOTO

https://m.edso0.ru/6054b8cl
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uHTerpana. O6bEM HaKIIOHHOM
HPU3MBI

Beruucinenue 00bEMOB TEI C

39 [IOMOILBIO OIIPENEIEHHOIO bubmmorexa [IOK
HIPIO OTIpEsL https://m.eds00.ru/188f6216
uHTerpana. O0bEM nupamMusl
dopmyna 00bEMA TUPAMUIBL.
40 OTII{)OLZIeHI/Ie 06’LCMO]§) 1905 fl[MI/I C Bubmaorexa ITOK
p g https://m.edsoo.ru/016e25eb
00LINM YIJIOM
dopmyna 00bEMa TUPAMUIEL.
41 OTII:OIZIeHHe 06’LCMO]§) 1905 EI:MI/I C bubnmorexa LOK
p g https://m.edsoo.ru/c94ba09b
0o0IIUM YTIIOM
CrepeoMeTpUUYCCKHE 3a1a4H,
42 CBSI?iIHHLI;T(): 06LéMaMI/IHHaKn0HHOI71 bubmmorexa LHOK
https://m.edso00.ru/897dd3b2
MIPU3MBI
43 CrepeomeTpuyiecKkue 3a1a4, bubnunorexa [JOK
CBSI3aHHBIE C 00BEMAMU TUPAMUJIBI https://m.edso0.ru/1468bab3
[IpuknagHble 3a1a4d 10 TEME
44 "Op6’béMi[I Ter" (I:[BHBaHHbIe c bubmorexa [IOK
B ’ . https://m.edsoo.ru/Obdelbe8
00BEMOM HAKJIOHHON TPU3MBI
[Ipukiaguble 3aga4u IO TEME
45 "Op6I>éMill Ten" fBHBaHHLIC c bubmmorexa [TOK
B ’ https://m.edsoo.ru/3cef10e5
00BEMOM MTUPaMHUIBI
[Tpumenenue o0BEMOB.
46 Brruucienue paccTossHUS 10 bubmmorexa [TOK
p a https://m.eds00.ru/0b136158
ILUIOCKOCTH
47 KonTponbhas pabota "O0beM bubnuorexa [IOK

MHOTOTpaHHUKA"

https://m.edsoo.ru/26a03fb7
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]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM bubmmorexa [JOK
PASYIOTLIE HHHIAD https://m.eds00.1u/5513d87b
MOBEPXHOCTHU
unuHap. [psmoi kpyroBou
49 HI/IJII/IH p Hfo aab rljz;e XHOCTH bubmmorexa [JOK
1 - tHad P https://m.edsoo.ru/d189bde2
HUAJTUHAPA
Konuueckas moBepxHOCTb,
50 o0pa3yromme KOHUIeCKOU bubmmorexa [JOK
pasyrom https://m.edso0o.ru/810cfleb
nosepxHoctu. Konyc
CeueHne KoHyca IIIOCKOCTHIO,
51 napajuieIbHOM TIOCKOCTH bubmorexa HOK
P https://m.edsoo.ru/4a33a8ab
OCHOBaHUS
59 VYceuénnslit konyc. M300paxenue bubnnorexa [HOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/5caefclb
[Tnomane 60KOBOI TOBEPXHOCTH U bu6mmoreka [JOK
53 .
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edso00.ru/23f4f089
54 [Tnomans 60KOBOM MOBEPXHOCTH U bubnunorexa [JOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/dee379eb
CrepeomeTpryuecKkue 3a1a4u Ha
55 JI0Ka3aTeJIbCTBO M BEIUMCIICHHE, bu6mmorexa [IOK
IIOCTPOEHUEM CEYEHUN LIUIUHAPA, https://m.edsoo.ru/a28fd74e
KOHyca
CrepeomMeTpryeCcKHe 3a/1a4u Ha
56 JI0Ka3aTeJIbCTBO M BEIUMCIICHHE, bu6mmorexa [IOK
IIOCTPOEHUEM CEYEHUN LIUIUHAPA, https://m.eds00.ru/5a827900
KOHyca
57 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE C bubnnoreka [HOK

OUIMHIPOM

https://m.edsoo.ru/d3alfe30
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58 [Ipuknansble 3a1a4um, CBsI3aHHBIE C bubmumoreka [IOK
HWIMHAPOM https://m.edsoo.ru/48db7058
bubmuoreka [JOK
>9 Cbepa ut wap https://m.eds00.ru/725effca
[Tepeceuenue cdepsl u mapa c
60 mockocThio. Kacanue mapa u bubnmoreka [JOK
cdepsl TUIOCKOCThI0. By n https://m.edsoo.ru/8efbe78e
n300pakeHue mapa
[Tepeceuenue chepsnl u mapa c
61 mIockocThro. Kacanue mapa u bubnnoreka [JOK
cdepsl TUIOCKOCThI0. By u https://m.edsoo.ru/77c22fc5
n300paKeHHE 1apa
62 Ypasaenue chepsl. [Lomans bubnunoreka [JOK
cthepsl u e€ yacTeit https://m.edso00.ru/1780ba5d
bu6mmoreka [JOK
63 Cummetpus cdepsl 1 mapa https://m.edsoo.ru/078cd184
CrepeoMeTpHuueckre 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
64 CBSI3aHHBIE CO c(hepoit u mapom, bubmmorexa [JOK
. https://m.edsoo.ru/7491efe0
MOCTPOCHHUEM UX CCUCHHIA
TIOCKOCTBIO
CrepeoMeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
65 CBSI3aHHBIE CO CEpOH U Mapom, bubmmorexa [TOK
. https://m.edsoo.ru/4dffda97
MOCTPOCHHUEM UX CCUCHHM
TIOCKOCTBIO
66 [Ipuknanueie 3a7a4n, CBsI3aHHbBIC bubmuorexa [JOK

co cthepoii u mapom

https://m.edsoo.ru/74b2ad91
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[ToBTOpPEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BHIYMCIICHUS B

bubmuoreka [JOK

67
OKPYKHOCTH, CTaHJIapTHbIC https://m.edsoo.ru/ec24dfc2
monoous
PaznuuHple KOMOMHAIIMK TEIT bubmuoreka [JOK
68
BpAILIEHUS] U MHOTOT'PAHHUKOB https://m.edsoo.ru/f465d10e
3agaum o Teme "Tena u bubmuoreka [JOK
69 "
IIOBEPXHOCTHU BpaLCHUS https://m.edso00.ru/0341bc2b
3agaun o teme "Tena u bu6mmoreka [IOK
70
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/bed12a43
71 KonTtponpHas padora "Tena u bubmmoreka [IOK
MOBEPXHOCTH BpamieHus" https://m.edsoo.ru/bc15f7f2
7 O6bém nununaapa. Teopema 06 bubnnoreka [JOK
00BEME MPSMOTO IIINHIPA https://m.eds00.ru/6054b8cl
Boruncnenue 00bEMOB Te ¢
73 MTOMOILBIO ONPEAEIEHHOTO bubmmorexa [OK
B P I,[, https://m.edsoo.ru/188f6216
uHTerpana. O6bEM KoHyca
74 ILomaay 60KOBOM M IMOJTHOM bu6mmoreka [IOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/016e25eb
CrepeoMeTpHUUECKUE 3a7auH,
75 CB${3paHHI)1(:I:: BI)I‘II/ICJ'IGHEGM bubmorexa HOK
B https://m.edsoo.ru/c94ba09b
00BEMOB IMIIMH/Ipa, KOHYCa
[IpuknanHble 3a1a4M MO TEME
76 "£6LéMi[1 u HﬂoIl aaun bubmmorexa [JOK
. R f[ https://m.eds00.ru/897dd3b2
MMOBEPXHOCTEN TeI
OO0BéM 11apa U MAapOBOTO CEKTOPA.
. bu6mmoreka [IOK
77 Teopema 06 06bEMe mapa.

[Mnomane cheps.

https://m.edsoo0.ru/1468bab3
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CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB 11apa, MapoBOro
CErMEHTa U MAapOBOI0 CEKTOPa

[IpuxitagHbie 3ana4u 10 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM 11apa U IUI0IIAJIbI0

bu6mmoreka [IOK

8 cdepol. COOTHOLICHUS MEXKTY https://m.edsoo.ru/Obdelbe8
TUIOIA/IIMU TTOBEPXHOCTEN U
00BpEMaMU ITOTOOHBIX TEN
[TomoOHBIE TENa B IPOCTPAHCTRBE.

N3menenne o0bEéMa rpu mo100uu.

79 CrepeomeTpuueckue 3a1auu, bubnuorexa [JOK
CBSI3aHHBIE C BBIYMCIICHUEM https://m.edsoo.ru/3cef10e5
00BEMOB TeT | IIoMIAAeH
MMOBEPXHOCTEN
KoutponsHas pabora "[lnomanu

80 HOBG;)XHOCTI/I 1/1:1) 00BEMBI KPYTJIBIX bubnuorexa LIOK

| https://m.eds00.ru/0b136158
Ten
JIBM>KeHUs MPpOCTPaHCTBA.

81 Orobpaxenus. [IBuxeHus 1 bubnmuotexa [JOK
paBeHcTBO (uryp. Obuime https://m.edso00.ru/26a03fb7
CBOMCTBA JBHKECHUM
Buael nBukeHnil: napamiebHbIN

82 MIEPEHOC, IEHTpaIbHAsl CAMMETPUS, bubnnoreka [JOK
3epKajJbHasi CHMMETPHS, TOBOPOT https://m.edso00.ru/5513d87b
BOKPYT IIPSIMOU

83 [TpeobpazoBanus nonodbus. [psmas bubnmoreka [JOK

u cepa Diinepa

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

84 I'eomeTrpuueckue 3agaun Ha bubmumoreka [IOK
MIPUMEHEHHUE JIBUKEHUS https://m.edso00.ru/810cfleb
KonTponpHas padora "BekTopsl B bu6mmoreka [IOK

85 "

IIPOCTPAHCTBE https://m.edsoo.ru/4a33a8ab
O6o6matomee moropenue 11
MOHSATUN U METOJIOB Kypca

86 reomerpun 10—11 knaccos, bubnnoreka [JOK
cUCTeMaTu3alys 3HaHuH: https://m.edsoo.ru/5caefclb
"[TapaniensHOCTh IPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee moropenue 11
MOHSITHUI U METOJIOB Kypca
87 reomerpun 10—11 xmaccon bubmorexa [JOK
p o https://m.edso00.ru/23f4f089
CHCTeMaTH3aIMs] 3HAHUIA:
"BexTops! B mpocTpaHcTBe"
Ob6o6maroree nopropenue 11
MTOHSATHI U METOJ0B Kypca
88 reomerpun 10-11 KJ'I&ZIZOB bubmorexa [JOK
p o https://m.edsoo.ru/dee379eb
CHCTeMaTH3aIMsI 3HAHUIA:
"BekTops! B mpocTpaHcTBe"
Ob6o6maromee nosropenue 11
IOHATHH U METOJIOB Kypca
89 reomerpun 10-11 KnaZEOB bubmotexa [JOK
p ) https://m.edsoo.ru/a28fd74e
cucTeMaTu3anus 3Hanuii: "OobeM
MHOTOrpaHHHUKa"
O6o6maromee mopropenue 11
. P bubnmnoreka [JOK
90 MOHSATUN U METOJIOB Kypca

reomerpun 10—-11 knaccos,

https://m.edso0.ru/5a827900



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900

cucreMaTu3anys 3Hanuii: "O0beMm
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,

bubmuoreka [JOK

o1 CcHUCTeMaTU3als 3HAHUM: https://m.edsoo.ru/d3alfe30
"ITnomaay MoOBEpXHOCTH U 00BEMBI
KpyTJbIx Ten"
Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca

92 reomerpun 10—-11 knaccos, bubnnorexa [HOK
CHUCTEMAaTU3alMs 3HAHUH: https://m.edsoo.ru/48db7058
"ITnomaay MOBEpXHOCTH U 00bEMBI
KpYIJIbIX Ted"

bu6mmoreka [IOK
93 Hrorosas konTposbHas padota https://m.edsoo.ru/725effc4
bu6mmorexa [IOK

o4 Hrorosas kouTponbHas pabota https://m.edsoo.ru/8efbe78e

95 [ToBTOpenue, o6o0IIEeHNE U bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/77c22fc5
Hcropust pa3BUTHS CTEPEOMETPUN

96 KAaK HayKH U €€ posib B PA3BUTHH bubnnoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edso00.ru/1780ba5d
KOMITbIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUN

97 KAaK HayKHU U €€ posib B PA3BUTHH bubnnoreka [JOK

COBPEMECHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

Wcropus pa3BuTus crepeoMeTpun

08 KAaK HayKHu U €€ poib B Pa3BUTUH 1 bubnmoreka [JOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/7491efe0
KOMITbIOTEPHBIX TEXHOJIOTHH
Wcropus pa3BuTus crepeoMeTpun

99 KaK HayKU U €€ poJib B Pa3BUTUU 1 bubmumoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMITbIOTEPHBIX TEXHOJIOT M
Wcropus pa3BuTus cTepeoMeTpun

100 KAaK HayKU U €€ posib B PA3BUTHH 1 bubnnorexa [HOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edso0.ru/74b2ad91
KOMITbIOTEPHBIX TEXHOJIOT M
Wcropus pa3BuTus crepeoMeTpun

101 KaK HayKd U €€ poJib B Pa3BUTUU 1 bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo0.ru/ec24dfc2
KOMITHIOTEPHBIX TEXHOJIOTHMA
HcTopus pa3BUTHS CTEPEOMETPUH

102 KaK HayKd U €€ poJib B Pa3BUTUU 1 bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/f465d10e
KOMITHIOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPHH U CIEICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAHHU JIBYTPAHHOTO YIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMBbIE ¥  HAKJIOHHBIE TPU3MBI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pEeIICHHH CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JIO0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEXJTy CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opas3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH




pPEIICHUU CTaHJIAPTHBIX MATEeMAaTHYECKUX 3a/ad Ha BBIYKCIIEHHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCS TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy IIIOCKOCTSMHU, ABYIPAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPEaNoJaralIiuX HECKOJIbKO IIaroB pPELIeHMs], €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIINEe NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoydyeHHbIE 3HAaHUS Ha IPAKTHUKE: aHAIM3UPOBATh pPeabHbIe
CUTYallUU ¥ IPUMEHSTh U3yUCHHBIE IIOHATH B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHYecKu  cPOpMyJIUMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peasbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh HNOCTPOCHHBIE
MOJIEINTN C UCTIOTH30BAHNEM T€OMETPHUYECKUX IMMOHATHH U TEOPEM, amrapara
anreOpbl, pemarb MpPaKTHYECKUE 3aJadd, CBS3aHHBIE C HAaXOXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITUSIMH: IHJIHHIPHYECKAs IOBEPXHOCTH, 00pa3yroIime
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIrO CJIOS, BHICOTA
[IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/1y BEKTOpPAaMHU, CKaJSIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUH H
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aadd, CBS3aHHBIC C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnensHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyielbHble MpsSMble B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBeHHbIE (DUTYpPHI HA IUIOCKOCTH: TETpadp,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeIbHbIC U NEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTHU MPSMOM U MJIOCKOCTH, T€OpeMa O MPSMOU MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprenuKkynsp u HakJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 IITOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TUIOCKOCTH, IPOEKIHS PUTypsl Ha
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. [Ipmsma: Nn-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero cBorcrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh MHUpPAaMUJbI, PaBUIIbHAS U yCEUE€HHAs NMUpaMUJa.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMUia,
NpaBUJIbHAS TPEYTOJbHAS MUpaMUJa U MPaBUIbHBIN TeTpasp, Kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeopemMa O IUIOIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

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. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

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

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOunHamuu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus 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, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre W BBIYMTAHHUC BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpoCTpaHCTBE. KoopawHaThl BEKTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH IMOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W IPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATh MOHATHSMH: MHOYKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHHE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpa(bLI ITIpU pCUICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM IT0Ka3aTeNleM, KOPeHb HaTypaJlbHOM CTENEHH, CTEIEHb
C palMOHAIBHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIECHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIIO, DPALMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHUE MCIOJIb30BaTh
NPU3HAKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, aropuT™ EBKiIMA MpU pelieHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jorapudmamu, npeoOpa3oBaHUS IPOOHO-pAlMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IMOHATHUSAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruecKas mporpeccus, 0eCKOHEUYHO
yObIBaroIasi  reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUUYECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OnpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HENIpepbIBHAS (YHKIIMS, aCUMIITOTHI Tpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIMM, HAaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJIA HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJIEHOB C HCIIOJIb30BAaHHEM ariapaTa MaTeMaTH4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4Ilero
pelieHusl B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaanu U 00BEMBI q)Hpr C IIOMOIIIBIO




HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE (YHKUIUH, OOpaTHble TPUTOHOMETPHUECKUE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUSA
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 33aJad U3 APYIHX y4eOHBIX NMPEIMETOB H
3ajjay U3 peasIbHOM JKMU3HU; BBIPAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOIICHTHI, JI0JIA ¥ YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJSATh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBAaTh IIOJYYCHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

VYMeHue onepupoBaTh MOHATUAMU: cpeliHee apupMeTHIecKoe, MeluaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUECHHUS, pa3Max, TUCIEPCUsl, CTAaHJapTHOE
OTKJIOHEHUE YHMCIIOBOrO HabOpa; yMEHUE M3BJIEKATh, MHTEPIIPETUPOBATh
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX IIPOLIECCOB U ABJICHUI; IPEACTABIISATD
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM IpaduuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZCHUsT C TIOMOILNBIO JUarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHash BeIMYMHA, paclpeesieHue BepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJNMYMHBI, (YHKIHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesIeHuil;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYCHHBIX paCHpeAeiICHUNA s
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMU: COUETAHUE, TIEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, INpsiMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, Yrojl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSIMH; YMEHHUE MCII0JIb30BaTh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLUIET0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, Mpu3Ma, nupamuia, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM KyoOa,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAd, THPaMHAbI, MPU3MbI, HOUJIMHIApPA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUSI KOHyca M IMIMHApA,
napajulelbHbIe OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IMINHIPA, KOHYCa; yMEHHE CTPOMUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BpAICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpEAETICHHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh MX; yMEHHE TMPOBOAMTH Kiaccudukanuioo ¢uryp 1o
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, MpeoOpa3zoBaHUE 10A00Ms, MOJO0OHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HMCIOIb30BATh T'€OMETPUYECKHNE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 JPYTUX yYEOHBIX PEAMETOB H
U3 PEATbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mHa, yrou, IUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), UCIIONB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jIokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOl MEXIY
BEKTOPAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IIPUPOJHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YECKON HAyKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna 1 BBIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

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

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. IIpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHHS M HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIMY U TpaPuKH




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

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU 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 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpyukumu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HaMMEeHbIIETO 3HaYeHHs (PYHKINU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Matemaruka. I'eomeTpus; 10 knacc. yrimybaenHoe o0ydenne Mep3iasak AT,
Homupogckuii JI.A., [TonsikoB B.M.; nox penakiueit [logonsckoro B.E.
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-I'PA®»; AxunonepHoe 001ecTBo «31aTenbcTBo
«IIpocsemenuey, 2024

» Matemaruka. I'eomeTpus; 11 knacc. yrimybaenHoe o0ydenne Mep3isak A.TL.,
Hommuposckuii [I.A., IlonsikoB B.M.; nox penakuuneit [lononsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «M3nareascTBo
«IIpocsemenuey, 2024

*MaremaTuka. Anredpa v Hayajga MaTeMaTHYECKOT0 aHanu3a, reomerpus; 10-
11-e umaccel: bazoBslii u yrinyOnenubiil ypoau Atanacsia JI.C., Byty3oB
B.®.[ u 1p.]; Mocksa: «I[Ipocserienuney, 2024

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

-I'eometpus. [loypounoe mianupoBanue Kk yueOHuky Atanacsit. 10 kiacc.
B.A. Sposenko, 2024

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET

OdurumManbHbIN AEMOHCTPALMOHHbIV BapuaHT EM'3 no matemaTunke

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2

E3-2025: 3a4aHK1A, OTBETHI, pelueHuUs

E3-2025: 3a4aHU1A, OTBETHI, peLueHuUs

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2
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