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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe PU U3yYEHUH 00yJarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKHX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[{enb ocBoeHust mporpamMmbl yaeOHOTO Kypca «I'eomerpus» Ha yrmyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3y4EHUN
reOMETpUU uYepe3 0OecreueHUe BO3ZMOXKHOCTU MPHUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U IEUCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPopecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre MPEACTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMupOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIEr0 MUPA, 3HAHUE MOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE ~ yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMU O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMBbl M HAXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS paCliO3HABaTh HA YEPTEkKaX, MOACISIX U B PE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUUYECKHUE
MOJEIIN;

dbopMUpOBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dopMupOBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHMX 3aJad W 337a4 C IMPAKTHYECKUM COAEpPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
000CHOBaHMHU MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIUCHCTBOBAHME WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEHW O0YJarOIINXCsl, TT03HABATEILHON aKTUBHOCTH, MCCIICOBATEIIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (YHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
Y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
1011 knmaccax sBmstorcs: «lIpsmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl MW  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(dopMHpOBaHHWE JIOTMYECKUX YMEHHUI  pacupenenserci He TOJBKO IO
COJIEpKaTENIbHBIM JIMHUAM, HO U 10 rojaM obyuenusi. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi paboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO ToAaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAaM O0y4aroIIHuecs
oOpamanuch HEOAHOKPATHO. TO  MO3BOJSET OPraHu30BaTh  OBJIAJICHUE
reOMETPUYECKUMH MOHATHUAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, pacliupss U yrinyomuss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIECH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTh OOYYaIOIIMUXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymied npodeccun, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodecCuoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YypOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapaninenpsHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapayjiesbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMU, yrOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, JBYTPaHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOTIO YIUIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenurne 1, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuaiimue
NyTH Ha TOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBL.
IIpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Beruucienne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWAroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM U TIOJHOM IMOBEPXHOCTU HPSIMOM HPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWIBHOM MHOIOI'PDAaHHHUKE: CUMMETPHUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHBbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalspHOE MPOU3BEIICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl u mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHuIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BmmcanHas B
MUWINHAP, OMHMCAaHHas oOKojio muwiuHapa. Ilepecedenne cdepsl u 1Iapa ¢
mIockocThio. Kacanue mrapa u cdepsl MmiIockocThio. [IoHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCA, IUIOMAAbh cPephl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romorteTs. Pemenue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTopsl B npocTpancTe. Onepanuu HaJ BEKTopaMu. BEeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOopa MO
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BKeHUS W paBEHCTBO (Puryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapalielbHBIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO 00IIECTBA, TPEICTABICHUE O MATEMAaTHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
PUMEHEHUEM JTOCTUKEHUN HAYKHU U JESTENbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJIeHUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM ACTeKTaM Pa3jIn4HbIX BUIAOB HCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peasn30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSIKEHUM BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS LIMBWIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTeMaTUKH U MaTeMaTU4YECKOMH
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs] MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH W  IPEoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATUYECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee OAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATH CYKACHHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAae€MOIl TEMBbI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, ITOPUTM PEUICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pediieKCcMM  KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHMS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WIEHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUsIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ IPOBEJACHUU MAaTEeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHIMOJIHATEH U300pakeHus puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBL;

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

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pPELIEHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOTrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATH U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIE MOHATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyecku  CcQOopMyIHpPOBAHHON
npo6sieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAaHHUK WUIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOT0O0HBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4d Ha BBIUUCICHHUE YTJIOB MEXKY MPSAMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMH, CBS3aHHBIMU C JBIJKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIe]IbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CECUCHMS IUJIMHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapalijieabHbIe
OCHOBAHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHCHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JIOKa3aTeIbCTBO MAaTEMATHUECKUX OTHOIICHUW W
HAXOXKJEHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajbHBbIC CHUTYyallid, MPUMEHSITh H3yYEHHBIC TOHITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TEOopeM, arrmapata anreOpbl, peniaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUICCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3iae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 23 1 https://m.edsoo.ru/NOWEB1M6E
B3anMHOe pacnonokeHue npsmsIx B
2 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
3 8 https://m.edsoo.ru/U8Z8I4V3R
MIPOCTPAHCTBE
[lepnieHIUKYISPHOCTD MPSMBIX U
4 pricH uy p p 25 https://m.edsoo.ru/L50O0L9D0OR
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl ¥ paccTOSHUS 16 1 https://m.edsoo.ru/G6I14X9S 1B
MHororpanHuku 7 1 https://m.edsoo.ru/K415V4D7F
7 Bexkrtops! B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpeHue, 0600IIIEHNE U
8 P . . 5 2 https://m.edsoo.ru/J7Z9U1K8F
CUCTEMaTHU3alusl 3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KJIACC

KoauvecTBo yacoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 AHaJIMTHYECKasi TEOMETPUS 15 1 https://m.edsoo.ru/J9C7TESW6]
IToBTOpenue, 0000ImIEHE
2 BTOpet Henie 15 1 https://m.edsoo.r/R7X1LIN2P
CUCTeMAaTH3aIHs 3HAHUH
3 O6bEM MHOTOTpaHHHUKA 17 1 https://m.edsoo0.ru/Y9Z0G7Y8Y
Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L.2B27
n 61é
5 JTOMIAH HOBEPXHOCTH 1 OUBEMEL 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJbIX TEJ
6 JBrxeHus 5 1 https://m.edsoo.ru/BSGI9R2C5E
IToBTOpenue, 0000IMIEHHE
7 proper B HIiI 1 17 2 https://m.eds00.ru/C3B508K3V
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 g 0
I[MPOT'PAMME






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHoBHbIE IIpaBUIIA
n300pakeHus Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npocTtpaHcTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE TIJIOCKOCTH,
napajaCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/C8R5V2L5SW

https://m.edsoo.ru/D1J1V7K8M

IToHsATHSA: IEpeceKaronmecs
IIJIOCKOCTH, IEPECEKArIUECs
npsiMasi ¥ MIOCKOCTbh;
MOJIyIIPOCTPAHCTBO

[lonsTus: nepecekaromumecs
IIJIOCKOCTH, ITEPECEKArOIINECS
npsiMasi ¥ MI0CKOCTbh;
MOJIyIIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHNE
MPOCTEUILNX

https://m.edsoo.ru/E7TA4A88V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y1F




IPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300paxeHue
MPOCTEUIITINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX OOBbEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUSI U3 HUX

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y2W8X4F

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBbBIE CJICJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

H3o0paxeHne cedeHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. U3obpaxenue
nepecedeHus! MoTy4eHHbIX
mockocrei. PackpammBanue
MIOCTPOEHHBIX CEYEHUI Pa3HBIMU
L[BETaMU

https://m.edsoo.ru/T8T1D4X3X

https://m.edsoo.ru/L6USBSP1IW

https://m.edsoo.ru/NO9HERIU4 A

11

N3o0pakenne ceueHuit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIC MPOXOIAT Yepe3 uxX
pEbpa. N3o0pakeHue
MEpCCCUCHUS MOJTYYCHHBIX

https://m.edsoo.ru/C8Y6COR9F




12

IJI0CKOCTe. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
BETAMU

N3o0pakeHune ceueHnit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pé€bpa. M3obpakenue
HepeCceUYCHUs MOTYyICHHBIX
mockocrel. PackpammBanue
HOCTPOCHHBIX CEYCHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/V8S2D3A6E

13

14

M3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé6pa. N3obpaxenue
NepeCcEeYCHMS MOTYYEHHBIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

Merton cnenoB 1yl TOCTPOESHUS
ceueHum

https://m.edsoo.ru/V3A7D0OP9S

https://m.edsoo.ru/U6F3M4W3T

15

Merton cnenoB 1Sl TOCTPOEHUS
ceuenmii. CBoMcTBa
MIEPECEUECHUH NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/B1D7X2R51

16

Meron cnenoB A MOCTPOEHUS
ceueHuii. CBoiicTBa
MIEPECEUECHUH NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/K6S2Y2T4X
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[TocTpoeHue ceueHuii B
nupamme, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS

https://m.edsoo.ru/C4W6Z8 A9L

18

[TocTpoeHue ceueHui B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aITUCh
I1arOB MOCTPOCHHUS

https://m.edsoo.ru/M1G3J6Q0T

19

[TocTpoeHue ceueHmii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX ‘IepTe)KCﬁ H 3a11ucChb
I1arOB MOCTPOCHHS

https://m.edsoo.ru/R3U3MONSI

20

ITocTpoeHune ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX ‘-IGpTC)KGfI " 3aI1UCh
I1arOB MTOCTPOCHHS

https://m.edsoo.ru/C3USN6S7U

21

22

[ToBTOpEHME MIAHUMETPHUU:
Teopema 0 mMpONOPIMOHATBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

[ToBTOpEHME IUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUHU U CTEPEOMETPUU

https://m.edsoo.ru/S5U5B1J8X

https://m.edsoo.ru/X208V7MOM




23

24

25

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxpemuBaromuecs npsiMbie.
[Tpu3Haky CKpEIMBAIOIINXCS
npsaMmbix. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JlaHHOM npsiMoit. Jlemma o
NepecedeHnH MapaiesIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/U6AQT2Z1X

https://m.edsoo.ru/I6W5Z5L3V

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema o0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannensHoe
npoexktupoBanue. OCHOBHBIE
CBOICTBA MAPAIJIETBHOTO
npoektTupoBanus. 3o0paxenue
pa3HBIX QUTYpP B MapaJIETHbHOM
IPOEKLIAN

https://m.edsoo.ru/J9X479V3V

28

[lenTpanbHast MpoOEKIMsA. YTOJII ¢
COHaIIpaBJICHHBIMU CTOPOHAMH.
Yroa Mexay npsiMbIMU

https://m.edsoo.ru/T3L2A9K4T




29

30

3agauu Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBAaHKE, CBSI3aHHBIE C
PAacIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapalIeNbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/O0U1V2R41

https://m.edsoo.ru/VSFOI6L9F

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHE U JI0KA3aTEJIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

https://m.edsoo.ru/DEP3J2F0B

32

IToctpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYIO
HNpSAMYIO Ha YepTexe U

MapajuIebHOTO JIPYrod MpSMO.

PacuéT oTHOIIEHNA

https://m.edsoo.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MMPUMCHCHHUEC IOJIA ITOCTPOCHUA
cedeHuit kyda u
napayuienenuneaa. CBoncTea
napasuieNienune1a u IpusMbl

https://m.edsoo.ru/FSO4V6P3D

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayIenbHOCTH
JIBYX TIJIOCKOCTEM

https://m.edsoo.ru/VIE3I4F1IN




35

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CJIEICTBUS U3 HEE

https://m.edsoo.ru/YOH2G1I9Y

36

CBolicTBa napauiesibHbIX
IUIOCKOCTEH: 0 mapayuleIbHOCTH
MPSIMBIX MTEPECEUCHUS TIPU
MEPECCUCHUH JIBYX
NapauIeIbHBIX MIOCKOCTEN
TpeTbeit

https://m.edsoo.ru/S§H4P6L8B

37

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU;
0 NIEPECEUEHUU IPAMOH C IBYMsI
[apauIeIbHBIMU IIJIOCKOCTSIMU

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTOpEeHHE: TEOpEMA
[Mudaropa Ha naockoctu

https://m.edsoo.ru/N3R3Q1A8C

39

40

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaenenuneaa

https://m.edsoo.ru/P1D6B5SW9A

https://m.edso0o0.ru/J9Z21G2K3Y

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U IPsIMOYTOJIbBHOM
rapasulesienuIes1e

https://m.edsoo.ru/L1C714Q7S




42

43

44

45

46

[leprieHAMKYIASIPHOCTD NPAMOUN 1
m1ockocty. [Ipusnak
NEePHEHANKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

[leprieHAMKYIASIPHOCTD NPAMOUN 1
wiockocTH. [Ipu3nak
NEePHEHANKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHAUKYJIAPHOHN K
IIOCKOCTH

IInockoctu u
NEePHEHANKYIISPHBIE UM IIPSIMBbIE
B MHOTOTpaHHUKAX

IInockoctu u
NEePHEHANKYIISPHBIE UM IIPSIMbIE
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/UIH707Z3M

https://m.edsoo.ru/L2C3BIMI1F

https://m.edsoo.ru/R9Q6P2P7D

https://m.edsoo.ru/K5Z9K8W1F

https://m.edsoo.ru/J7S7G7R9R

47

[leprieHauKynAp ¥ HaKJIOHHASI.
[TocTpoenue nepneHaukyspa
13 TOYKH Ha IPSIMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[lepneHauKyIsip ¥ HaKJIOHHAsA.
[TocTpoenue nepneHANKyIsIpa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/HYHSP6ASZ

49

TeopeMa o Tpéx
HNEepHEHINKYIApax (Mpsmas u
obparHas)

https://m.edsoo.ru/L6J8G6YOL




50

51

Teopema o Tpéx
nepneHauKysipax (mpsmas u
oOpatHast)

VYron mexnay
CKPEIIHBAIOIIUMUCS TPSIMBIMU

https://m.edsoo.ru/O1D710S6G

https://m.edsoo.ru/N3E9I9G2L

52

[Touck nepreHIMKyIApHBIX
IPSIMBIX C IIOMOILBIO
NEPIEHIUKYJIPHBIX TNIOCKOCTEN

https://m.edsoo.ru/G2D4N3N9F

53

54

55

56

57

OproroHanbHOe
IPOEKTHPOBAHUE

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
nmupaMuJabl C IOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[TocTpoenue ceuenuii kyoa,
HPU3MBI, TPABUILHON
MUPaMU/IbI ¢ TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[Inockoctu cummerpuii B
MHOT'OI'paHHHKaX

[Ipu3Hak nepneHuKyIspHOCTH
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/H8F5D4U60

https://m.eds0o0.ru/M6SOW4E2T

https://m.edsoo.ru/G6E2G4F9X

https://m.edsoo.ru/I40O1E8T3A

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuiA OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/YSUINOO3I




59

60

61

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosHMI OT TOYKH 10
IUIOCKOCTHU

CnocoObl OIyCTUTh
NEPHEHANKYJISAPbl: CAMMETPUS,
CABUT TOYKH 10 NapaJIEIbHON
IPSAMOi

Casur 1o HenapauieIbHON
MPSMOM, U3MEHEHUE PACCTOSHUMN

https://m.edsoo.ru/U9L8Z506G

https://m.edsoo.ru/Q603JOU3H

https://m.edsoo.ru/M1L7E7D6A

62

KontponsHas pabora
"B3aumHOe pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: yroyi Mexay
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHSA B
MIPOU3BOJIBHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIINUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/IOVONINSR

65

66

FCOMeTpI/ILIeCKI/IC METOABI
BBIYUCIICHUA yIJia MCXKIY
MMPpAMBIMH B MHOTOTpaHHUKaxX

JIByrpansslii yroa. CBoiCcTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/HOI1 YS8C6L

https://m.edsoo.ru/X7A6Z8N30




67

68

69

70

71

72

[TeprieHIUKYISPHBIC TIIIOCKOCTH.
CBoiicTBa B3aUMHO
MEPICHIUKYISPHBIX TUIOCKOCTEH

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMoi
nepeceyeHust IByX MI0CKOCTeN
NEePHEHINKYIISIPHBIX TPEThEU
IJIOCKOCTH

[IpssMoyTobHBIN
napaujenenunen; Kyo;
U3MEpEeHus, CBOICTBa
IPSIMOYTOJIBHOTO
napaJenenunena

Teopema o0 nuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunena u ciieJCTBUE
u3 Heé

Crepeomerpuueckue u
NPUKJIAJIHbIE 3371auil, CBS3aHHBIE
CO B3aHMHBIM PACIHOJI0KEHUEM
OPSMBIX U MJIOCKOCTH

HOBTOpCHI/IeZ CKpCIIUBArOIIHECH
MpsAMBbIC, TapAJIJICITIBHBIC
IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKax

https://m.edsoo.ru/J4AFOU6L9E

https://m.edsoo.ru/DOOST88POH

https://m.edsoo.ru/J2B80Q2D10

https://m.edsoo.ru/PSH4F1Q17Z

https://m.edsoo.ru/Q3ROP4X4C

https://m.edsoo.ru/B61303U7D

73

[Tapa mapannenbHbIX
IUIOCKOCTEM Ha
CKPEIIMBAIOIINXCS MPAMBIX,
PaCCTOSIHUE MEXKIY

https://m.edsoo.ru/X3X5J3X5T




74

CKpCIIUBAKOIINMHUCS ITPAMBIMU B
MMPOCTBIX CUTYyalIUAX

PaccTosHME OT TOUKH a0

IIJIOCKOCTH, PAaCCTOAHUEC OT
HpHMOfI J0 IIIIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Beluncnenue paccTosHUAM
MEXIYy CKPEINBAIOIIUMUCS
IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIJIIPHON IIJIOCKOCTH

https://m.edsoo.ru/Q7G3E304D

76

TpéxrpanHslii yrom,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB M CHHYCOB
JUTSl TPEXTPAHHOTO yIiTa

https://m.edsoo.ru/GIN2HSL 1K

77

OneMeHTHI chepuyecKoit
TE€OMETPHUH: Te0JIe3NIECKUE
JMHUM Ha 3emiie

https://m.edsoo.ru/G6S6I9N7S

78

79

80

Kontponbnas padota "Yribl u
paccrosiHus"

Cucremaruzanus 3HaHUN
"MHOrorpaHHuK H €ro
DJIEMEHTHI"

[Tupamuga. Buasl nupamu.
[IpaBunbHas nupamua

https://m.edsoo.ru/E3R7Z8K3P

https://m.edsoo.ru/Y7Y0C4M 1P

https://m.edsoo.ru/UOQOK3X9V

81

ITpusma. [IpsimMast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/T6Q3V7NIT




[Ipsamoii napauienenunes,

82 IIPSIMOYTOJIBHBIN 1 https://m.edsoo.ru/YSK3N7USA
napajuienienumne, Kyo
Brimykiible MHOTOTpaHHUKH.

83 . 1 https://m.edsoo.ru/C6H509W00O
Teopema Ditnepa
BrimykJiiple MHOTOTpPaHHUKH.
Teopema Ditnepa. [IpaBuibHbIe

84 P pa. 1P 1 https://m.edsoo.ru/S5T4Y9L2C
U TIOJTYTIPaBUIIbHBIE
MHOTOTPaHHUKHU
KontponsHas pabora

85 " " 1 https://m.edsoo.ru/C7F1R4JOL

MHororpaHHuku

[TonsiTrie BeKTOpa Ha TIOCKOCTH

86 1 https://m.edsoo.ru/LSL3A2W4G
U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/Y6O7R8X50

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/B6XSWSWII

89 IIpaBuno mapasienenumena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHE BEKTOpa Ha YNCII0 1 https://m.eds00.ru/COTE8O8DEX
Paznoxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEXKALUX B 1 https://m.eds00.ru/I9T9O3VSN
OJIHOM IIJIOCKOCTH

92 CxkansipHO€ MPOU3BEICHNE 1 https://m.edsoo.ru/COU6ATEQS
Brruucnenue yria me

93 AR 1 https://m.edsoo.ru/G3U3F9GEM
BEKTOpPaMH B IIPOCTPAHCTBE
[Ipocreitmue 3anauu ¢

94 P A 1 https://m.edsoo.ru/T9SSE2Q4M
BEKTOpaMH
[Ipocreiimue 3am1auu ¢

95 P A 1 https://m.edsoo.ru/S2Z1VIGSC

BEKTOpaMHU




[Ipocreiimue 3aga4um ¢

96 1 https://m.edsoo.ru/V8C1B1NS5I
BEKTOPAMH
IT eHmme

97 POCTCHIIME 3a/aTH € 1 https://m.edsoo.ru/D3R5Q6A 1D
BEKTOpaMHU
O0001IeHNE U CHCTEMATH3AINS

98 . 1 https://m.edsoo.ru/N3L3C7L9Z
3HAHUI
O0600I11IeHNE U CUCTEMATU3ALUS

99 B 1 https://m.eds0o0.ru/W0Z4C7Y3K
3HAHUI

100 HToroBast KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/RSC5SM2X4V

101 Wrorosas koHTpoJsibHasA paboTa 1 https://m.edsoo.ru/D8F2MOV 7L
0600

102 © IEIeHHe 1 CHCTeMATH3aIA 1 https://m.edsoo.ru/KON7X0B8K
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "Koopaunatel BeKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IJIOCKOCTH U B IPOCTpaHCTBE"
[ToBTOpenue tems! "CkanspHoe

2 " 1 https://m.edsoo.ru/DOAOD4L8X
IIPOU3BE/IEHUE BEKTOPOB
IToBTOpEHME TEMBI

3 "BbruncieHue yria Mexy 1 https://m.edsoo.ru/Y9OSFSWOB
BEKTOpPaMHU B MPOCTpaHCTBE"
IToBTOpEeHME TeMBI "Y paBHEHHE

4 IPSAMOM, POXOAIIEN Yepes 1 https://m.edsoo.ru/WS5P7F1X00Q
JIBE€ TOYKHU"
YpaBHEHHE IITIOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/NOZOMSB 1P
MJIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YPaBHEHHE 1 https://m.edsoo.ru/J6Q3H7U4W
MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHne 1 https://m.edsoo.ru/E3T5Q9X10
JIuHeliHbIe HEPaBEHCTBA,

8 . P 1 https://m.edsoo.ru/M5SB4PSRIM
JUHENWHOE MPOrPaMMHUPOBAHNE
JIuHeliHbIe HEpABEHCTBA,

9 1 https://m.edsoo0.ru/J2R6V8IST

JIMHENHOE NPOrpaMMHUPOBAHHE




10

11

12

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

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexay
IUIOCKOCTSIMU B
MHOTOIPaHHHUKAX

CDOpMy.]'Ia PacCTOSAHUA OT TOUYKH
J0 IINIOCKOCTH B KOOpJZWHATAX

https://m.edsoo.ru/U1E2F6L4N

https://m.edsoo.ru/I1P9I2K6Y

https://m.edsoo.ru/LAN3C7H3S

13

14

15

Haxoxnaenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot

TOYKH J0 IIJIOCKOCTH B
IIPaBUJIBHON ITUPAMUJIE

KonrponbHas pabora
"Ananurnueckas reomerTpus”

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1M37Z8S9B

https://m.edsoo.ru/O6Y9INSJ6F

16

CeueHus MHOTI'OIr'paHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKN

https://m.edsoo.ru/Y5SO7H6D21

17

18

19

CeueHus MHOT'OT'PAaHHUKOB:
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaH/IAPTHBIE IUIOCKOCTH,
MepECEeUCHUS TPSAMBIX U
IIOCKOCTEH

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/VOD1G9X1Z

https://m.edsoo.ru/R2L71310C

https://m.edsoo.ru/USA8B2N7D
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21

[TapannenbHble npsAMbIe U
IJIOCKOCTH: PAaCYET OTHOLIECHUI

[TapamienbHble IpsIMBbIE U

IIJIOCKOCTH: YTJIBI MCKIY
CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

https://m.edsoo.ru/G2F7Q7M31

https://m.edsoo.ru/HSN8Q7D4F

22

[lepneniuKysIpHbIE IPSIMBIE U
IJIOCKOCTH: CTAHIAPTHBIE ITAPbI
NEPIEHIUKYJIIPHBIX
IUIOCKOCTEN U MPSMBIX,
CUMMETPUN MHOTOTPaHHUKOB

https://m.edsoo.ru/M6EOE9A1]J

23

[IepnieHauKyIsApHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHANKYIIApAx

https://m.edsoo.ru/Z0B5T4K4Y

24

25

26

27

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOTOI'PAHHHUKAX

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

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

[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTSI TITOMAACH, COOOpaKeHUS
mogoous

https://m.edsoo.ru/S616Z2N2V

https://m.edsoo.ru/M8Y7R6CIP

https://m.edsoo.ru/P303B9P5Y

https://m.edso00.ru/J3SOD8G8L
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29

30

31

IImomaau ceuenuit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acT, COOOpaKeHUs1 IOJO0HS

IImomaau ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
ITOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100Ust

KonTponbnas pabota
"[ToBTOpEHME: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAHHUKOB"

O0BéMm Tena. O0BeM

IpsAMOYT'OJIbHOTO
napajiejienmIic1a

https://m.edsoo.ru/T9A2X9T7Q

https://m.edsoo.ru/N3G5E2Q3L

https://m.edsoo.ru/H9J2P1A4]

https://m.edsoo.ru/J517C2D2E

32

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

https://m.edsoo.ru/O0J1R6V3X

33

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajuresieune/a

https://m.edsoo.ru/T1F1D116C

34

35

[Ipuxnaansle 3agauu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMa MPSIMOYTOJILHOTO
napaJuleIenumneaa

O06BEM npsMOi IPU3MBI

https://m.edsoo.ru/P6USYIM1E

https://m.edsoo.ru/L3X90Q5VEM
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37

38

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIUMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3ana4u,
CBsI3aHHbBIE C 00BEMOM MPAMOIt
MPU3MBI

Brruucnenue o0bEMOB Te €
MOMOIIBIO ONPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

https://m.edsoo.ru/M6VOHSY7R

https://m.edsoo.ru/M2E50Q416V

https://m.edsoo.ru/V6D1P3R5V

39

Brruucnenue o0bEMOB TeN €
MIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM MUpaMuIbI

https://m.edsoo.ru/LETSDOMER

40

41

42

43

®dopmyna 00bEMA TUPAMUIBL.
OTtHoleHne 00bEMOB MTUPAMHU/T
¢ o01IUM yTIIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHne 00bEMOB MTUPAMHU/T
¢ o0ITUM yTIIOM

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTpryecKue 3a1auu,
CBsI3aHHBIE C 00bEMaMu
MTUPAMHU/TBI

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/ISU3A1X0B

https://m.edsoo.ru/S2M5U3GOK

https://m.edsoo.ru/L6U20Q6S8K

44

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00bEMOM HAKJIIOHHON TIPU3MBI

https://m.edsoo.ru/G2P3V6P4C
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[TpuknaaHbIie 3a1a49H 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MTUPaAMU/IBI

[Ipumenenrue 0ObEMOB.
Beruucnenue paccTossHUs 10
TUIOCKOCTH

KonTponpHas padora "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/O3HIB7X4V

https://m.edsoo.ru/FOA1T6F3Z

https://m.edsoo.ru/F3G2U1F6N

48

49

50

51

HI/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IIOBEPXHOCTH

Hunuuap. [psamoii kpyroBoi
uwmHap. [nomans
MOBEPXHOCTH IHJIMH]PA
Konuueckas moBepXxHOCTb,
o0pa3yrolire KOHUIeCKOn
nosepxHoctu. Konyc
CeueHune KOHYca MIO0CKOCTBIO,

Hapanneanoﬁ IJIOCKOCTH
OCHOBAHUsA

https://m.edsoo.ru/B2R8N4E5SX

https://m.edsoo.ru/I7V3IWOV1B

https://m.edsoo.ru/Z705VSFOT

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHBbI KOHYC.
N306paxeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

ITmomane OOKOBOM
MMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/A2N3J7D27Z
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55
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57

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCA

CrepeomeTprYECKHE 3a/1a4l HA
JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MIOCTPOCHUEM CEUCHUH
UWIMHIPA, KOHYCA
CrepeomMeTpuUECKHE 3a/1a4d HA
JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MIOCTPOCHUEM CEUCHUH
HUJIUHAPA, KOHYCa
IIpuxnanHeie 3aauu,
CBSI3aHHBIE C [IUIUHIPOM

https://m.edsoo.ru/AOVOISL1K

https://m.edsoo.ru/O9U9S1JOE

https://m.edsoo.ru/JSUOH2A2M

https://m.edsoo.ru/Z900X4X97Z

58

59

IIpuxnanHeie 3a1aun,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

https://m.edsoo.ru/U4W2DIN4Y

https://m.edsoo.ru/D2M8Q1Q9M

60

[Mepeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThIO. Bua u
n300pakeHue mapa

https://m.edsoo.ru/Q0V2D9T2C

61

[Tepeceuenwue cdepsl 1 mapa ¢
m10ckocThI0. Kacanue mapa u
chepsl mIockocTei0. Bug u
n300pakeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

63

VYpaBuenne chepsl. [Lnomans
cthepsl 1 e€ gacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/O4A7V3I3L

https://m.edsoo.ru/M1USL5B8Z




64

CrepeomeTpruecKue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOEHUEM MX CEUYCHHI
IIJIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

https://m.edsoo.ru/F8W7Q8M8S

66

67

68

[TpuknaaHbIe 33124,
CBsI3aHHBIC CO chepoil u mapom

[ToBTOpEHME: OKPYKHOCTD Ha
IIOCKOCTH, BEIYMCIICHHUS B
OKPYXHOCTH, CTaHJapTHBIE
noaoous

Paznmuunble koMOMHAIINN TET
BpAILEHUS] U MHOTOTPAaHHUKOB

https://m.edsoo.ru/POT2G5X0D

https://m.edsoo.ru/F9C9G7A1V

https://m.edsoo.ru/M9X1Y9CIM

69

70

71

3agaun o teme "Tena u
MOBEPXHOCTH BpaleHus"

3anaun o reme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/N4BOF4R3E

https://m.edsoo.ru/A6W6VS5B7D

https://m.edsoo.ru/Y9Q1P8D6A

72

O6Beém mumuHapa. Teopema 06
00BbEME MPSMOTO UITUHIPA

https://m.edsoo.ru/S4D1E8J7S
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74

Brruncnenne o6bEMOB Tel ©
ITOMOUIBIO ONPENEITIEHHOTO
unterpana. O0bEM KoHyca

[Tnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/G2P3E3T9N

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeomeTrpuyeckue 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUECM
00BEMOB IIMITMH]IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

77

[IpukitagHble 3ana4m 10 TEME
"O0BEMBI U MJIOLIAAN
noBepxHocrel Ten"

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
CrepeomeTpuyiecKkue 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUECM
00BEMOB 11apa, IIAPOBOTO

CCIMCHTA U IApOBOTO CCKTOpa

https://m.edsoo.ru/GOM9I9N4VIR

https://m.edsoo.ru/USE8V1S8K

78

IIpuknagHele 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM M1apa U TIIOIIAIBIO
ctepsl. COOTHOIICHUS MEXKTY
TUTOMIA/IIMU TTOBEPXHOCTEH U
00BbEMaMH MOTOOHBIX TEI

https://m.edsoo.ru/F2B9V6K3V

79

IToxoOuble Tena B
npocTtpaHcTBe. M3mMenenue
00BbEMa IpU IOJOOHH.
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIC C BHIUMCIICHUEM

https://m.edsoo.ru/Y7S7CONOM
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00BEMOB TeN U IIoIaeH
MMOBEPXHOCTEN
KonTponbnas pabota

"[Loniaau MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/E7Y1D1J8F

81

JBH>KEHUs MPOCTPAaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. OOune
CBOMCTBA JIBWXCHUMN

https://m.edsoo.ru/P8X9Y9IKIN

82

Bunsl nBmkennii:
IapaJuIeIbHBIN MEPEHOC,
LEHTPAJIbHASI CAMMETPUS,
3epKaJibHasi CAMMETPUS,
IIOBOPOT BOKPYT HPSIMOM

https://m.edsoo.ru/FSA906K6N

83

84

85

[IpeobpazoBanus mopoous.
[Ipsmas u cdepa Ditnepa
['eomeTpuueckue 3aaun Ha

MMPUMCHCHUC NBUKCHUA

KonrponbHas padora "Bekropsl
B IIpoCTpaHcTBe"

https://m.edsoo.ru/XOU1R7EOM

https://m.edsoo.ru/Y0Z4M4Q3N

https://m.edsoo.ru/L9T1YSE7S

86

O6o06matomee moBTopenue 11
MTOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHH:
"ITapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/O711L7S8D

87

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca

https://m.edsoo.ru/Z0T2I7VON
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89

90

91

92

reomerpun 10-11 knaccos,
CHUCTeMaTU3alsl 3HAHUM:
"BexTops! B mpocTpaHcTBe"

O6o6matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3alsl 3HAHUM:
"BexTops! B mpocTpaHcTae"

O6o6matomee nmoropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpuu 10—11 knaccos,
CcHCTEeMaTH3aIus 3HaHUH
"O6beM MHOTrOrpaHHuka"

Ob6o6maroree nopropenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cUCTEeMaTU3alus 3HAaHWM:
"O6beM MHOTOrpaHHUKA"

Ob6o6maroree nopropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHW:
"Itonaay MoOBEpXHOCTH U
00BEMBI KpYTIBIX TEN"

Ob6o6maromee nosropenue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEeMaTU3alysl 3HAHUI:

https://m.edsoo.ru/X1L4AM9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edsoo.ru/AST9G9D2P

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL 11
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"[Lomiaau mMoBEepXHOCTU U
00BEMBI KpyTJbIX TET"

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/A2T8§K400H

94

95

Wrorosast KoHTpOJIBbHASA paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/P6RSP8U7U

https://m.edsoo.ru/C7F7Y37Z6K

96

Hcropus pazsurus
CTEpEOMETPUHU KAaK HAYKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/ROCOESD10

97

Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pazsurus
CTEpEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/R9S5Y2Y7D

99

Hcropus pa3Butus
CTEpEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/USL.3A9HSI

100

Hcropus pa3Butus
CTEPEOMETPHUM KaK HAYKH U €€

https://m.edsoo.ru/A7M5S2P5M
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102

pOJIb B Pa3BUTUM COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €&
POJIb B Pa3BUTHUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

https://m.edsoo.ru/I9P7L3WS5R

https://m.edsoo0.ru/G3Y5SW3Z0B







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBUS U3 HUX IIPU PELICHUU
reOMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIUia, JUHEWHBINH Yrojl ABYIPaHHOIO yIJa, FpaaycHas
Mepa JIBYTPaHHOTIO yria

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOIOTPAHHUK

Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPaHHUKOB (MMpamuja, HpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
IIPaBUJIbHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesienue 1)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMU CeKymiasa IIJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIIUIIBL IMOCTPOCHUA Ce4YeHUI MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys METO/ CJIIC0B

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaAMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCA ITPAMBIMU

PemraTs 3aa4i Ha HAXOXKXIACHUC TCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM
HIIN aJITOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC METOJAbI ITpH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMHU, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OIPAHHUKOB
715 OnepupoBaTh MOHSATHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CUMMETPUU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACcTaBICHHYIO Ha
YepTekKax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4y, MOPEIIONAramiliuX HECKOJIbKO IIaroB pPEIICHHs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a71a4
719 [IpuBOoAUTE MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PEaJIbHbIE
CUTYyAallMU U IPUMEHATh U3YUYECHHbIE MIOHATHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  CcHOpPMYNIUpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 peanbHble CUTYyallMM Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHIATUH U TEOPEM, arnapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
T€OMETPUUYECKUX BEIIMYNH
11 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TOBEPXHOCTh, 00pa3yoIIHe
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IHJIMHJP, KOHMYECKAas IMOBEPXHOCTH,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh MMOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIQISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEI

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEIKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEINoJaralollluX HECKOJIbKO IAroB pEIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAaKMMH CBOWCTBAMHU OHH
o0azaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ MEXIy BEKTOpaMH, CKalIPHOE IIPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUH H
HAaXO0XICHUC T'COMECTPHUICCKUX BCIWYUH I10 06pa3uaM WM aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METO/bI npu pPEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMbIX B [IPOCTPAHCTBE:  I[EPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiyecs: mnpsmble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXIy MpsSMbBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuiesIbHbIX
wiockocteil. [Ipocreiinmme nmpocTpaHCcTBEHHBIE (UTYPBl Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: IMCPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWUHBINA YroJl ABYTpaHHOro yria. [leprneHiukynsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYIApHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepHeHANKYISIpax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
OJIHAs IOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyrojabHbIA Mapaienenumnesy
u ero coiictBa. [lupamuaa: n-yronpHas nupaMmuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W TUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpuU3Ma M MpaBUibHAs NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMUa U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

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




OCHOBAHHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIlne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: meHTp, paamyc, 1MaMeTp, TUIoaab MoBepxHocTr chepnl. Bzaumuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
IPSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LWIMHApA,
KoHyca. O0bEM 11apa u mionaab chepsl

6.7

6.8

6.9

6.10

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

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

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

[IpsimoyronpHasg cucTtemMa KOOpAMHAT B MpocTpaHCTBe. KoopawHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

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

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBONOJIOXKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh MOHATUSIMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHUs JIPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apupMETHUECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHA MATCMATHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJbIIee U HAaUMEHbIIee 3HaUCHHS
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HAaWOOJIbIINE W HAaUMEHBIINE 3HaueHus (YHKUIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HMCIOJb30BAHHUEM amlapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh MPOU3BOJHYIO JII HAXOXKICHHUS HaWIy4Ilero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3UYEeCKUX 3a/a4axX; HAXOJUTh TJIOMATU U 00bEMBI (PUTYP C TTOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKIn, CTEIIeHHAast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCTIOIB30BATh IpaUKH ISl H3yUSHHUS IPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB M
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
yYpaBHEHHIA, HEPAaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33[]a4d U3 00JIaCTH YIPaBIICHUS JIMYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA U MX CHUCTEMbl II0 YCIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCIIEPCHUs, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaIIHIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarollyt0 CBOMCTBA peAIbHBIX MPOILECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIbIO Ta0NMII ¥ AWArpaMM; HCCIIEI0BaTh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIETOBATh COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiy beprymm, komOuHaTopHbIe (PaKThI M HOPMYJIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIydallHOW BENMYMHBI, (YHKIMH pPACHpeNeNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOIMICCTBCHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPAaHHBIN yroj, CKpEIIMBAIOIIMECsS IpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHUE UCIIOJIb30BaTh IIPU
pellleHnn 3a7ad U3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIHM C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3aa9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMIAAL UTYpPHI, 00bEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTU MHPaMUIbI, MPU3MBI, KOHYyca, IWIHHIpa, 00BEM KyOa,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIIMHApPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKUE OTHOILICHHUS
MIPH PEIICHHUH 33/1a4; HAXOIUTh TCOMETPUUYCSCKUE BEJTMYNHBI (JITHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(nmuHA, YTOJ, MIOoWAaAb, O00BEM, IJIOMIAAb MOBEPXHOCTH), HCIONB3YS
W3YYCHHBIE (POPMYIIBI U METOJbI, B TOM YHCJIC: IIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: MPSIMOYTOIbHAsA CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPAWUHATHBIA METO
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeaMcToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




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

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JeidcTBrs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HAaTypaJbHOW CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIe U HATypaJIbHbIE JTOrapHUPMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKiuu. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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