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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpus siBNseTCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEHEr0 OOIIEro
oOpa3oBaHUs, TaK Kak OOECIEUYMBAET BO3MOXXHOCTh HW3YUYEHUS JAUCIUILIUH
€CTEeCTBCHHO-HAYYHOW HAIMPaBICHHOCTH U TMPEAMETOB TyMaHUTApPHOTO IIHKIIA.
[TockonbKky  JIOTHYECKOE  MBIIJIEHUE, dbopmupyemMoe  mpu  U3yUYCHHUH
00y4JaromUMHCS TOHATUMHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKH JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH TeOMETPUUYECKHUX
3a/J1a4, YMEHHE BBIJBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSI TIPU PEIICHUM 3a]lady €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
dbu3nUecKux 3aaad.

Ienb ocBoeHUs porpaMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIBHBIX CIOCOOHOCTEH OOy4aromuxcs MOpH
U3YYEHUU TeOMETPHHU, KaK COCTABJISAIONICH MpeaMeTHON obnactu «MaTemaTtuka u
uHpopMaTtuka»  4epe3  OOECIEeUYeHHE  BO3MOXXHOCTH  TMPUOOPETCHUS U
UCIIOJIb30BaHUs  Oojiee TIyOOKUX TEOMETPUUYECKUMX 3HAHUW U JEHCTBUH,
crienu(PUIHBIX TEOMETPHUH, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MPOQEeCCHOHATBLHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOIb30BAaHUEM MATEMATHUKH.

[IpuopuTeTHRIMU 3a7adyaMyd Kypca TeOMETpUM Ha YriyOJ€HHOM YpOBHE,
pacHIUpSIOMIMMH W YCWIMBAIOIIMMU Kypc 0a30BOTO ypOBHS, SIBIISIOTCS:
pacuMpeHue npeiCTaBICHUs] O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYPHI U
dbopMupoBaHUE OCO3HAHHUS B3aMMOCBS3M TEOMETPUU C OKPYKAIOUIUM MHPOM;
dbopMupoBaHUE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTYypaX KaK O BaKHEHUIIIMX
MaTeMaTUYECKUX MOJENAX, MO3BOJISIIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS
OKPYKaIOIIEro MUpa, 3HAHUE MOHATUIHOTO amnmnapara 1o pa3aeny
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BIIQJICTH OCHOBHBIMH MMOHATUSIMH 0
MPOCTPAHCTBEHHBIX (UTypaX M WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMynT U yMEHHE WX TPUMEHATh, YMECHHUS JIOKA3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJIAPTHBIE CIIOCOOBI PEIICHUs 3a1a4; (OpMHUPOBAHUE YMEHHS PaCIO3HABATH
Ha 4YepTekax, MOJACISIX M B pealbHOM MHPE MHOTOTPAHHHUKU M Teja BpaIlCHUS,
KOHCTPYHUPOBaTh  TI€OMETPHUYCCKHE  MOJACHH;  (HOPMHUpPOBAHHE  TOHUMAHUS
BO3MOXXHOCTH  aKCHOMAaTUYECKOTO  TMOCTPOCHUS  MaTEeMAaTHYECKUX  TEOpPHH,
dbopMupoBaHUE TTOHUMAHHS POJU AKCHOMATHUKH TIPU TPOBEJACHUHU PaCCyKICHHI;
dbopMupoBaHue YMEHHS BIAJIETh METOJAMH JOKa3aTeIbCTB M aJrOPUTMOB
peIlIeHUsI, YMEHUSI UX NPUMEHSTh, MPOBOJMTH JIOKa3aTEIbHBIC PACCYXICHHUS B
X0JI€ PEIICHUs] CTEPEOMETPUUECKHUX 3a/1a4 M 3a7a4 C MMPAKTUYECKUM COJICp)KaHUEM,



dbopMHupOBaHUE TPEACTABICHHWS O HEOOXOAWMMOCTH JIOKAa3aTEIbCTB  IPHU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUA M PO AKCHOMATHKU B TIPOBEICHUN
JIEAYKTUBHBIX PACCYKIEHUH; pa3BUTHE U COBEPIICHCTBOBAHNE WHTEIUICKTYaIbHBIX
U TBOPYECKHX CIOCOOHOCTEH O0OyJaromuxcs, TO3HABATEIIPHOW aKTHBHOCTH,
HCCIICIOBATEILCKIX YMEHUH, KPUTUYHOCTH MBIIUICHHUS, WHTEpEca K H3YUCHHIO
reoMmeTpuu; (popmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEICBAHTHOM
TCOMETPUU: YMEHHUS paCllO3HABAaTh TNPOSBICHUS TEOMETPUYCCKUX TOHSTHMA,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajJbHbIX J>XM3HEHHBIX CHTYallUIX W TIpU
U3YYCHHHM JIPYTUX y4eOHBIX TPEAMETOB, TMPOSIBICHHUS 3aBHCHMOCTCH W
3aKOHOMEPHOCTEH, MOJCIUPOBAHUS  PEATbHBIX  CHUTYallMd, HWCCICIOBAHHMS
MOCTPOCHHBIX MOJIEJICH, MHTEPIIPETAIIMH TIOJYYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJICP)KATEIBLHBIMHU JIMHUAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisroTcs: «l[IpsMble H  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopsl ¥ KOOpJIWHATHI B
IPOCTPAHCTBEY, «J[BHIKCHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpeboBaHME «YMETh OINEPUPOBATH
HOHSTHSIMU, PEIICBAaHTHBIMH '€OMETPHH Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEPKATENbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHM  pacrlpejienserca He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U TI0 rojgaMm obydeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus DepepanbHOil paboueit
IpOrpaMMBbl, paclpeeaEHHbIM IO TojgaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, NMTPUHIUITHAIBHBIM BOIIPOCAM OOYyYarOIIHecs
oOpamaiuch  HEOJHOKpPATHO. TO  TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMH TTOCJIEI0BATEIBHO M TOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPE/ICTABICHUN O0yUYaIOIMIUXCS, PACIIUPSS U yTrayOmsis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gaTh  ycinoBus g auddepeHuanuu  00ydeHus, TMOCTPOCHHUS
WHIUBUIYabHBIX  00pa30BaTeIbHBIX MPOTPAMM, OOECIEeYUTh yriayOJaEHHOE
M3y4eHHE TEOMETPUU KaK COCTABISIONICH ydeOHoro mpenmera «MaTemaTukay;
MOATOTOBHUTH OOYYAIONIUXCSI K MPOJODKCHHUIO HW3YyYEHUS MATEMaTHKH C YIETOM
BbIOOpa Oyaymiedt mpodeccnn, obecrieunBasi MPEEMCTBEHHOCTh MEXTY OOIINM |
nmpodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «Il'eomeTpusi» Ha YriyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henmenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnoniokeHue MNpsSMbBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuielbHble W CKpeluBaromuecss mpsiMmbie. [Ipu3Haku CKpemmrBarOUMXCcs
npsiMbIX. [lapannensHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapAIICIbHBIC
npsiMbI€ B MPOCTPAHCTBE, NaPaICIbHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh MPAMOI
U 1iockoctd. [lapamnensHoe M UEHTpaJbHOE MPOECKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeIbHOTO MpoekTupoBaHus. M3o0paxenue
buryp B mapajiieiabHON MPOEKIMU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXYy NpsIMBIMM B MpoOCTpaHCTBE. [lapannenbHOCTh MIOCKOCTEN: MapaliebHbIC
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX IJIOCKOCTEM. [Ipocreitmne
NPOCTPAHCTBEHHBbIE (QUTYpbl Ha IUIOCKOCTH: TETpadap, MNapalieienune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTh OPSIMOM M MJIOCKOCTHU: MEPIEHANKYISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIEIbHbIE M MEPHEHAUKYISIPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpemMa O MpSIMOi
NEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHoE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 110  IUIOCKOCTH,  MpOeKIus  (Urypel  Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IJIOCKOCTEW: NPU3HAK MEPIEHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM M IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJI ABYIPAHHOIO yruia. TpEXrpaHHbI U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA INIOCKUX U IByTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJISI TPEXTPAHHOTO
yriia. MHOTOrpaHHUKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrosbHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBas M TIOJTHAS MMOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIrOJIBHBIM — Napajuleienunes]; HW  €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHass nupamuja,
npaBUiibHasE W yceu€HHas nupaMuibl. CBolicTBa pEéOep W OOKOBBIX TIpaHel



[IpaBWIbHOM nupaMuzabl. IIpaBuiabHbIE MHOIOTPAaHHUKU: NIpaBWIbHAs IIpU3Ma U
[IpaBWIbHAs IHMPAMUJA, IpaBWIbHAsg TPEYrojbHAas MUPaMUIA W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
JNOACKadAP U UKOCADIP.

Bbruncienne 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JUMAroHaiu, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTH M TOJHOW IOBEPXHOCTU MPSMOM MPHU3MBI,
IJIOAAb OCHOBAaHMUW, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL.
[Inomaasr OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTH MPAaBUIBHOM MHpPaMUIBI,
TeopemMa O IUIOIIAAN YCEUEHHON MU PAMUIBL.

CummMmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CUMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUs B MPaBWIBHOM MHOTIOTPaHHUKE: CHMMETPUS
napajulesienunea1a, CUMMETPUS IPABWIbHBIX IPU3M, CHMMETpPHUs IPABUIBHOU
nUpaMubl.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NIPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIC BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpPaMHU: CI0KEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUs BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpa HA YHUCIIO.
IlonsaTe KOMIUIaHAapHBIE BEKTOPHL. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapasutenenunena. Teopema O pPasloKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpAmoyrosibHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOpPAMHATaMHM BEKTOpPA U
KOOpJMHATaMU TOYEK. YTOJ MexXay BekTopamu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHATHA: TWIMHAPUYECKAs TIOBEPXHOCTh, KOHUYECKAs ITOBEPXHOCTH,
chepudeckasi TIOBEPXHOCThb, O0Opa3ymlue TMOoBepXHOCTel. Tena BpalieHus:
MWIMHIP, KOHYC, yCEU€HHBIH KOHYC, cdepa, map. B3amMHOE pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHnue Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimuHApa ¥ KoHyca. CumMMeTpusi cepbl u
nrapa.

O6béMm. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapaiesienumneaa U ciaeactsus u3 He€. OO0bEM mpsMol |
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MAPAMHUIbI U KoHyca. O0BEM I1apa W IapoBOro
CerMeHTa.



KomOunanuu Tten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAs OKojo wwiuHapa. llepeceuenune cdeppl U mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. IloHATHE MHOrorpaHHuka,
OMKMCAHHOTO OKOJO cdepbl, chepbl, BOMCAHHOW B MHOTOTPAHHUK WU TEJO
BpallCHMUS.

[Tnomane MOBEPXHOCTH LWJIWHJpA, KOHYCa, IUIOMAAb chepbl U e€ dacTeil.
[Togobue B mpoctpaHcTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH TOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnonobusi, romorerus. Pemienue 3amad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAIllEHUsI: CEUeHUs IIMIIUH]Ipa
(mapajmienbHO M TMEPHEHAMKYISPHO OCH), CEUEHHUs KOHyca (mapajjiesibHbie
OCHOBAaHUIO U MPOXOJIAIIME Yepe3 BEPIUIMHY), CEUCHHUS 1Iapa, METOIbI MOCTPOEHUS
CEUYCHMI: METOJI CJIe/IOB, METOJ] BHYTPEHHEr0 MPOEKTHUPOBAHUS, METOJI MepeHoca
CEKYILEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu Haa BekTopamu. BekTopHoe
yMHOKeHHE BeKTOpoB. CBoHCTBa BEKTOPHOrO yMHOXeHus. I[IpsimoyronbHas
CUCTEMa KOOpAHWHAT B npocTpaHcTBe. KoopanHatel BekTopa. Pas3noxeHnue BekTopa
no 6asucy. KoopAnMHATHO-BEKTOPHBI METOJ TpPH PEHICHUH TeOMETPUUECKHUX
3a/1ad.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakeHus. [[BukeHUs W paBEHCTBO (QUTYD.
OO6mue cBoicTBa JBWXKCHUH. BuIBl JBWMXKEHUN: MMapajUICIbHBIM TMEPEeHOC,
LEHTpalbHasl CHMMETPUS, 3epKaibHasi CHMMETPHS, TOBOPOT BOKPYT IPSIMOMA.
IIpeobpazoBanus noaoous. [Ipsimas u cdepa Ditnepa.



INIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTDH TPAXKIAHCKOUN MOZUIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HA  POCCUUCKOTO  OOIIecTBa,  NPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUI,
Ipoleayp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMeHue
B3aMMO/JICMICTBOBAaTh C COLMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUM C HUX
GYyHKIMSAMU U Ha3HAYEHHEM; 2) NAaTPUOTHYECKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpaKAaHCKOW HUJICHTUYHOCTHU, YBAXKEHHUS K
IPOIUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTHUKH, IEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMATHUUYECKOW HIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KCHUH B JAPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapojia, cOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO IMOBEJICHHS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHUN HAyKU U JIEITEIbHOCTbIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TIOCTPOEHHE YCTOMYMBOTO Oyaymiero; 4) 3creTHueckoe
BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYas ASCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/1a4, PEIICHUN, PaCCYXICHUH, BOCIPUMMYHUBOCTD
K MaTeéMaTH4YeCKHMM AacCIIeKTaM pPa3JIMYHbIX BHJOB HMCKYCCTBa; S5) ¢usnueckoe
BOCIIMTAHUE:

chOpPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATH MaTeMaTHYeCKUE 3HAHWUS B
WHTEpEcax 3JI0pOBOro M 6€30MacHOro oopas3a KU3HHU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3J0pOBBIO (3I0POBOC IHTAHHE, COAJTAaHCHPOBAHHBIA PEXHUM 3aHITHH WU
OTIbIXa, peryispHas (Gu3nvecKass aKkTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
MpU  3aHATHUSX CIIOPTUBHO-03I0POBUTENBHOM AEATEIBHOCTBIO; 6) TpyaoBoe
BOCIIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IEHHOCTU TPYAOIOOUs, HHTEpEC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOM  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccun W peaau3oBbIBaTh COOCTBEHHbIC IKWU3HEHHBIC IUIaHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTHYeCKOMY  OOpa3oOBaHHUIO U
caMOOOpa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PENICHUH MPAKTUYCCKUX 3a/]a4 MaTeMaTHUECKON HamnpaBICHHOCTH; 7)
JIKOJIOTMYEeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTUYECKOW  KYJIbTYphl, TOHHMAaHUE BIMSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHOW U COLMAIIBHOMN
Cpelibl, 0CO3HAHUE II100aIBHOT0 XapaKTepa dKOJIOTMUECKUX MpoOJieM, OpUeHTAlUs
Ha TMPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUU IS pelleHus 3a7ad B 00JlacTH
OKpYXalIIel Cpepl, IUIAHUPOBAHUE IOCTYNKOB M OLUEHKU HX BO3MOXKHBIX
MOCJIEACTBUI JJIs1 OKPY KAIOLIEH Cpeibl; 8) HEeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIISCTBEHHOW  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYEeCKOM HayKu Kak c]epbl 4UeloBEYEeCKOW esATEeNbHOCTH, JTamoB ¢
pa3BUTHSL M 3HAYMMOCTH [UJI1 Pa3BUTHUS [MBWIMU3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKd M MaTEMaTUYECKON KyJbTypOH Kak CpeJCTBOM IIO3HAHUS MUpa,
FOTOBHOCTh OCYIIECTBJISATH MPOECKTHYK) W HCCIEAOBATEIbCKYIO JI€SITEIbHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE  yYHHMBEpPCAaJbHbIe  yueOHble  JeilcTBHS
ba3oBble JJoruyeckue aeicTBUA:
BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU MAaTEeMaTUUYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHUH MEXKITY MOHATUAMH, (HOPMYIIHPOBATH
ompeieNIeHHs TOHATUH, yCTaHABIMBAThH CYIIICCTBEHHBIN MPHU3HAK KIacCU(UKAIIHH,
OCHOBAHUS JIJIs1 0000IIECHHS M CPAaBHEHUSI, KPUTEPHUH MPOBOIMMOT0 aHAJIH3a;
BOCIIPUHUMATh,  (OpMyIUpOBaTh U peoOpa3oBBIBATh CYXKICHUS:
YTBEPJUTEbHBIC U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIC U OOIIIHNE, YCIOBHBIC;
BBISIBJIATH MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS B
dakTax, TaHHBIX, HAOIOACHUAX U YTBEPKACHUAX, TIPEJIaraTb KpUTCPHUH JIIS
BBISIBJICHUSI 3aKOHOMEPHOCTEW U ITPOTUBOPEUHIL; JI€JIaTh BHIBOJBI C
VCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYEHUH, YMO3aKJIIOYEHUHW 1O AaHAJOTWW; IPOBOJUTH
CaMOCTOSITEILHO JI0Ka3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUH (MpsIMbIE U OT
MPOTUBHOTO),  BBICTpaMBaTh  apryMEHTAIMIO, TPUBOJUTH  MNPUMEPHI U
KOHTPIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIC CYXKICHUS M BBIBOJBI, BBIOMPATH
croco0 perieHusi yueOHOW 3a7auu (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMUS,
BHIOMpATh HamboJiee MOAXOMSIIUNA ¢ YYETOM CaMOCTOSITEIBHO BBIJACICHHBIX
KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUPYIOUIME  MPOTUBOpPEUYUE,  MIpoOiIEeMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (POpMUpOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TMO3WIMIO, MHEHUE; TMPOBOJUTH CAMOCTOSTENBHO  CIITAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIEIOBAHUE M0 YCTAHOBIEHUIO OCOOCHHOCTEH MAaTeMaTUYECKOIO
o0OBbeKTa, SIBJIEHUS, MpoOIlecca, BBISIBICHUIO 3aBHCHUMOCTEH MEXAYy OOBEKTaMH,
ABJIICHUSMH, TIPOLIECCAMH; CAMOCTOSITENBHO (OPMYIUPOBATH O0O0OUIEHUS WU
BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIOCHHMS, UCCIIEIOBAHUs, OLIEHUBATh
JOCTOBEPHOCTh ~ TOJYYEHHBIX  pEe3ylbTaTOB,  BBIBOJOB M  OOOOILEHUIA;
IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh
IPEOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AeUIUTHI HHPOpPMAIIUHY, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HA
BOMPOC M JUIA pEHIeHHs 3aJaud; BbIOUpATh HH(POpPMAIMIO M3 HCTOYHUKOB
pa3IUYHBIX THUIIOB, AHAJIM3UPOBATb, CHUCTEMATHU3HPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IUYHBIX BUIOB W (OpPM TMpeACTaBlCHUS; CTPYKTYpHPOBATH
UH(pOpMAIHIO, IPEACTABIATh €€ B pa3INUHbIX (opMax,
WITIOCTPUPOBATh IPAPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTh uH(popManun o CaMOCTOSITETILHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCaJIbHbIE yueOHbIE AeHCTBUSA

OO01menue:

BOCIIPUHUMATH U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMH U
HEeIIMHA OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBHIpa)XaTh CBOI TOYKY 3pPCHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3aJadH,
KOMMEHTHPOBATh MOJYUCHHBIN PE3yIbTaT; B X0A€ 00CYKICHUS 3a7aBaTh BOIIPOCHI
[0 CYIIECTBY OOCYKTaeMOM TeMBbI, TPOOJIEMBI, pPelracMoi 3aj1aud, BBHICKA3bIBATh
WJIeW, HaIleJICHHbIC Ha TIOMCK PEIICHUs, COIOCTABJISTh CBOM CYXICHHUS C
CYXXJICHHSIMU JIPYTHX YYACTHUKOB JIMAJIOTa, OOHAPYKHMBATh Pa3IMurie M CXOJICTBO
MTO3HIINHI, B KOPPEKTHOH dopme HOpMYIHPOBATh Pa3HOTIIACHS, CBOM BO3PaKEHUS,
MPEJICTaBISATh PE3yJbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCIeI0BaHMUS,
MPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (QopMaT BBICTYIUICHHS € YYE€TOM 3aaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayuTOPHH.

PeryasiTuBHbIE YHHUBepPCcAJIbHbIE yueOHbIe neHcTBUS
Camoopranuzanus:



COCTaBJIAThH ILJIaH, AJITOPUTM PEIICHUs 3a7a4d, BEIOMPATh CIIOCOO PEIIEeHUs C
Y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJIEKT:

BJaJ€Th  HABbIKAMM  IO3HABATEJIbHON  pediekcuu  Kak  OCO3HAHUs
COBEpILIAEMBIX JEUCTBUN U MBICIMTEIBHBIX IPOLIECCOB, UX PE3YyJbTaTOB, BIAJCTh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peHIeHHs
MaTeMaTUYEeCKON 3aJauyd; NPEABUIECTb TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH
IIPY pELICHUM 3aJa4yd, BHOCUTH KOPPEKTUBBI B JEIATEIBHOCTbH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEJIU U YCIOBUSM, OOBSICHATH MNPUUMHBI
JOCTUXKEHUSI WIIM HEIOCTHKEHUS PE3yJIbTaTOB ACSATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

IIOHMMAaTh M HUCIIOJb30BaTh IIPEMMYIECTBA KOMAHAHOW U WHIWBUIAYaIbHOU
paboThl mMpU peHIeHHH Y4YeOHbIX 3aJay, MPUHUMATH LEJb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATH OPraHMU3aI[MI0 COBMECTHOW paboThl, paclpeacsiiarTh
BUABl paboOT, [OroBapuBaThCs, OOCYXIaTh Mpolecc MU pe3yabTaT padoThl,
00001IaTh MHEHHUS HECKOJBKHMX JIIOJIEH; y4yacTBOBaTb B TIPYNIOBBIX (popmax
paboThl (00CYKIeHMs, 0OOMEH MHEHHUH, «MO3TOBbIE€ LITYPMbI» U UHBIE), BBIIOIHSTh
CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOM AECHCTBHUSA C APYTUMHU WIEHAMHU
KOMaH/1bl, OLIEHUBAaTh Ka4e€CTBO CBOErO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMU B3aUMOIECHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOyJaromuiicst HAy9UTCS:

+  CBOOOJIHO OMEPUPOBATH OCHOBHBIMH MOHITHUSMU CTEPEOMETPUU TIPU PEIICHUU
3a/1a4y ¥ IPOBEJICHUY MAaTEMAaTUIECKUX PACCYKICHH;

« TPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIICJCTBUS W3 HUX TPHU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

+ KiIaccu(puIMpoBaTh B3aWMMHOE PACIOJIOKCHHE TPSIMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

«  CBOOOJIHO OIEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMHU C YTJIAMH B MPOCTPAHCTBE:
MEX Ty IPSIMBIMH B TIPOCTPAHCTBE, MEXTYy MPSIMOHN U TUIOCKOCTHIO;

«  CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpU3MA,
nupamMua, NpsMOYTOJIbHBIN Napajiyiesnenunen, Kyo);

KJIacCHPUIMPOBATh MHOTOTPAHHUKH, BBIOMpAas  OCHOBaHHS MJis
KJ1accu(puKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJIHATh ~ TapajuiedbHoe, IEHTPAJIBHOE U OpPTOTOHAIBHOE
NPOEKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHIMOJIHIATH M300paxkeHus Guryp
Ha TJIOCKOCTH;

CTPOHTH CEUYCHHs] MHOTOTPAHHUKOB PAa3TUYHBIMH METOJAMH, BBITIOIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUIOMAAW  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpHU3Ma,
nupaMuia), TEOMETPUUYECKUX TN ¢ TPUMEHEHHEM (HOpMYIT;

CBOOO/IHO OIEPHPOBATh MOHATHUSMU: CHMMETPHS B MPOCTPAHCTBE, IICHTP,
OCb ¥ TUIOCKOCTh CHUMMETPUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJHO OMNEpPHPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM WU
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITTOJTHATH ICHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4dl Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HAXOXKJICHWE TEOMETPUYECKMX BEIMYMH, MPHUMEHSS W3BECTHBIC METOJbI
IpU pEeIIeHNH MaTeMaTHYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS

CJI0KHOCTH;
IIPUMEHSATH MIPOCTEUIIINE IIPOTPaAMMHBIE cpeacrTna u
3JIEKTPOHHOKOMM YHUKAIlOHHbBIE CUCTEMBI pu pelieHun

CTEPEOMETPUUECKUX 3a/1a4;

U3BIIEKaTh, NPEOOPA3OBBIBATH W HHTEPIPETHPOBATH HMHQPOPMAIIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, NpPEJCTABICHHYIO Ha
YepTEeXKAX U PUCYHKAX;

IPUMEHATh TOJYYEHHBIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
AHAJIM3UPOBATh PEAJIbHBIE CUTYallMH, NPUMEHATh W3YUYEHHBIC MOHSTHS B
nporecce TMOMCKAa  PElIeHHWs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEANbHBIC CUTYallMH Ha $I3BIKE TEOMETPHH,
VCCIIEIOBATh MTOCTPOEHHBIE MOJEIN C UCIOJIBb30BAHUEM I€OMETPHUYECKHX



MOHATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUECKUE 3a/1auu,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYNH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX ATallax Pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudyecKkol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

OIEepUPOBATH MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BPALLEHUS: TUIHHIPOM,
KOHYCOM, c(hepoil u 1mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHApP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacIoyiokeHue chephl U MIOCKOCTH;
BBIUUCISATh BEJIIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHAIMSIMHU Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTY TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
II0T00HBIX TEI;

U300pakaTh H3ydaeMmble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJIEKaTh, HHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HH(GOPMALUIO O
HOPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATD ONEpAlMU HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
pemiaTb reOMETPUYECKHE 33]1a4i HA BBIYMCIIEHUE YTJIOB MEXAY NPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PELICHUH;
CBOOOIHO ONEpUPOBaTh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUXKCHUIA;



BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs TIpU
MapajuIeIbHOM  IIEPEHOCE, LEHTPAIBHOW CUMMETPUH, 3EPKAIbHOU
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MO100us;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIleHUs: CEYCHUs IUINHIpA
(mapanienbHO U NEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ[ TMEepeHOca CEeKyIleHd IJIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoiaraloliMX HECKOJbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
PUMEHEHHUS 3a]1aHbl B SIBHOM U HESIBHOU (opme;

pemaTrh 3ajJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTHUYECKHWX OTHOIIEHUNW U
HAXO0XXJICHHE T€OMETPUUYECKUX BEITUYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

OPUMEHSATh  TIOJyYeHHbIE  3HAHWS  HAa  TNPAKTUKE:  CPaBHUBATH,
aHAIM3UPOBATH U OIICHUBAThH peajbHbIe CUTYallUU, IPUMEHATh U3YUCHHbBIC
MOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallMd Ha S3bIKE T€OMETPUM, HCCIIEIO0BaTh MOCTPOCHHBIE
MOJIENTM C UCIOJIb30BAHMEM T'€OMETPUUYECKUX TOHATUA U TEOpPEeM,
anmapara anreOpbl, pemaTh NPAKTHYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUYECKUX BEIIMYNH;

UMETh TIPEICTaBICHUA OO0 OCHOBHBIX ATalax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH (yHIAMEHTA Pa3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Buasbl
AeSITeIbHOCTH
o0yuaruuxcsi ¢
yueToM padoueit
NMPOrpamMMblI
BOCIUTAHUS

BBenenue B crepeoMeTpHio

23 1

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

PabGoTa ¢
HArJISITHOCTBIO —
pUCYHKaMHU,
YepTexamu,
OKPY)KAFOIITHMH
00BEKTaMU C LETBI0
pa3BHUTHS
BOCITPUUMYHUBOCTH K
MaTeEMaTHYECKUM
acriekTam
pa3IMYHBIX BHJIOB
HCKYCCTBa

Bzaumnuoe PacCIIOJIOKCHUC
IIPsAMBIX B ITIPOCTPAHCTBE

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

dopmynupoBaHue
BOIIPOCOB M OTBETOB
10 PUCYHKY
(WITrOCTpanuu,



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

MOJICTIN ),
COCTaBIICHUE
JIaJIoTa JIst
COBCPLICHCTBOBAHUA

YMEHHUS
B3alMOJECUCTBOBATH
C COIMMaTbHBIMHU
WHCTUTYTaMH

[TapanienbHOCTb NPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

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

KostektuBHoe
HaOJIFOIEHUE:
pacro3HaBaHUE B
OKPYXKaIOIIEeM MHUPE
MOJ00HBIX (huryp
JU1st GOPMUPOBAHHUS
HaBbIKa OBJIAJICHUS
S3BIKOM MaTEeMaTHKU
Y MaTeMaTH4YEeCKON
KYJbTYpPOH Kak
CPEICTBOM
MO3HAHUS MUPA

[leprieHAUKYIAPHOCTD MPSIMBIX
U IUIOCKOCTEN B POCTPAHCTBE

25

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

Breinmonnenue
KOHTEKCTHBIX
yueOHBIX 3aJaHUI,
HaIlpaBJICHHBIX Ha
pa3BUTHE
TOTOBHOCTH K



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

AKTUBHOMY Y4aCTHIO
B PELLICHUU
MPAKTUYECKUX 3a7a4
MaTeMaTHUYeCKOi
HAaIMPABJIECHHOCTH

VYTrasl 1 pacCTOSTHUS

16

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

@opMyJIHpOBAHKE

BOTIPOCOB M OTBETOB
M0 PUCYHKY
(WLTroCTpanuu,
MOJIEIH ),
COCTaBIICHHE
JMAora JIs
COBEPLICHCTBOBAHHUS
YMEHHS
B3aUMOJICHCTBOBATh
C COIMAIBHBIMH
MHCTUTYTaMH

MHororpaHHUKH

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

KommextuBHoe
HaOJIFOICHUE:
pacro3HaBaHHUE B
OKpY)KaroIlleM MUpe
noJI00HBIX uryp
it popMuUpoBaHUs
HaBBIKa OBJIAJEHUS



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

A3BIKOM MaTEMaTUKU
Y MaTeMaTHU4eCKOU
KYJIbTYpOH KaK
CpPEACTBOM
[IO3HAHUS MHpa

BexTops! B mpocTpancTBe

12

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

Brinosnnenue
KOHTEKCTHBIX
y4eOHBIX 3a1aHHH,
HaIPaBJICHHBIX Ha
pa3BHTHE

TFOTOBHOCTH K
AKTHUBHOMY y4YacCTHIO
B peIICHUHN
MPaKTUYECKHUX 3a]1a4
MaTeMaTH4eCKOM
HaIpaBJIEHHOCTH

IToBTOpEHUE, 000OIICHNE 1
CHCTEMAaTU3aLs 3HAHUI

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

MoaenupoBanue:
OIMCAaHHE CJI0BAMHU U
C MOMOIIILI0
MPEAMETHOM MO 1IN
CIOXKETHOM CUTyaIluu
1 MaTeMaTHYECKOTO
OTHOIIICHUS,
HaIlpaBJIEHHOE Ha



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

¢dbopmupoBanue
TOTOBHOCTH K
aKTHBHOMY y4YacTHIO

B peIICHUHT
MPaKTUYECKUX 3a]1a4
MaTeMaTU4ECKON
HaIpaBJIEHHOCTH
OBUIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME 102 0
11 KIIACC
Ne | HaumeHoBaHue KosmuecTBo yacos JuekTpoHHbIe (LU poBbIe) | Buasbl
n/m pasgejoB U TeM Beero| Kontpombnbie Tpaktuueckue oOpa3oBaTe/ibHbIE PeCypchbl | JeITeJIbHOCTH
MPOrpamMmmbl 00y4aroImuxcs ¢
padoThI padoThbI .
yueToMm padoueit
NpOrpamMMmbl
BOCIIUTAHUSA
PaboTa c
HaTJISITHOCTHIO —
AHanuTu4ecKas PHCYHKAMH,
1 15 1 YepTeKaMu,
reoMeTpHs
OKPYKAIOIIUMH
00BEKTaMU C IIEIbI0
https://resh.edu.ru/subject/17/10.



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

pa3BUTHUS
BOCIIPUMMYHUBOCTHU K
MaTE€MaTHYECKUM
acIeKkTam
pa3IMyYHbIX BUJOB
HUCKYCCTBA

[ToBTOpEHME,
000011eHE N
cucTeMaTu3anys 3HaHuH

15

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

dopmynrpoBaHUe
BOIIPOCOB U OTBETOB
10 PUCYHKY
(wuTrocTpanuy,
MOJIEIH ),
COCTaBJIEHUE
Jaora Jyist
COBEPLICHCTBOBAHUS
YMEHUS

B3aHMOHCﬁCTBOBaTb
C coMaJIbHBIMH
HHCTUTYTaMH

O06BEM MHOTOTpAaHHUKA

17

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

KommextuHoe
HaAOJIFOICHUE:
pacro3HaBaHHUE B
OKpY)KaroIlleM MUpe
noI00HBIX QUryp
Uit popMupoBaHuUs
HaBBIKa OBJIAJEHUS



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

A3BIKOM MaTEMaTHKU
Y MaTeMaTU4eCKOU
KYJIbTYpOH KaK
CpPENCTBOM
[IO3HAHUS MUpa

Tena BpameHus

24

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

KoutektuBHoe
HaOJIIOIEHHE:
pacro3HaBaHUE B
OKPYXKaIOIIEeM MHUPE
1o1I00HBIX Uryp
JUTst hOPMUPOBAHHUS
HaBBIKa OBJIAJICHUS
S3BIKOM MaTEeMaTHKU
Y MaTeMaTH4eCKOU
KYJbTYpOH Kak
CPEICTBOM
MO3HAHUS MUPA

[Tnommaau moBepxXHOCTH
1 00BEMBI KPYTIIBIX TEJ

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

Breinmonnenue
KOHTEKCTHBIX
yueOHBIX 3aJaHUI,
HaIlpaBJICHHBIX Ha
pa3BuUTHE
TOTOBHOCTH K



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

AKTUBHOMY YYaCTHUIO
B PELLICHUU
MPAKTUYECKUX 3a7a4
MaTeMaTUYeCcKOi
HAaIPABJIECHHOCTH

JBro>xeHust

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

@opMyIMpOBaHHE
BOIIPOCOB U OTBETOB
M0 PUCYHKY
(wuTrocTpanuy,
MOJIEIH ),
COCTaBJICHUE
Jajiora Juist
COBEPIICHCTBOBAHUS
YMEHHUS
B3aUMOJCUCTBOBATHL
C COIMaJIbHBIMU
WHCTUTYTaMH

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTH3aIis 3HaHUIH

17

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

MoaenupoBanue:
OIMMCAHKE CI0BAMU
U C IIOMOILBIO
MPEAMETHOM MO 1N
CIOJKETHOM
CUTYalluu U



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

MaTeMaTHUECKOTO
OTHOIIICHHS,
HaIPABJIEHHOE HA
dbopmupoBanue
FOTOBHOCTH K
AKTUBHOMY Y4aCTUIO
B peIICHUHT
MPaKTUYECKUX 3a]1a4
MaTeMaTHIEeCKOI
HAaIMpPaBJIECHHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102







IHHOYPOYHOE IINIAHUPOBAHME 10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE NpaBUiIa
M300paxKeHus Ha PUCYHKE
IJI0CKOCTH, MapaieNbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

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

[ToHsATHS CTEpeOMETPHH: TOYKa,
TpsiMasi, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsaTus: MEPECCKAIOIMIUECA
IIJIIOCKOCTH, IEPECCEKAIOIMINUECA
npsMas U IJI0CKOCTD,
MOJYIIPOCTPAHCTBO

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

IlonsTus: MNEPCCCKArOIMUCCA
IIJIOCKOCTH, IMEPCCCKAOIMUNCCA
psaMas 1 MJI0CKOCTD,
MOJIYIIPOCTPAHCTBO



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

MHororpaHHuKu, U300pakeHue
MPOCTEUIINX

IIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

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

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIepBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHUs TIPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IJIOCKOCTEH

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



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

10

N3o0paxkenue ceueHmit
MUPaMHUJIBI, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT YepPe3 UX
peopa. M3obpaxkenue
[IepECEUECHUS OTYUEHHBIX
IJI0CKOCTeN. PackpamuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMH LIBETaMU

11

N3obpaxenue ceueHuit
MUpaMHIbl, Ky0a U IPU3MBI,
KOTOPBIE TIPOXOIAT Yepes3 Ux
pébpa. U3obpaxenune
NMEPECCUCHU MOJTYIYCHHBIX

IJI0CcKocTel. PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3ob6paxenue
MePeCceUeHMs MOTy4YSHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHHH
pa3HBIMU [IBETaMU




13

N3o00pakeHue ceueHmit
MUPaMHUJIBI, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT YepPe3 UX
peopa. M3obpaxkenue
[IepECEUECHUS OTYUEHHBIX
IJI0CKOCTeN. PackpamuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMH LIBETaMU

14

Merton cnenoB sl MOCTPOEHUS
CEUYECHUU

15

MeTtop creoB AJist MOCTPOCHUS
ceueHuii. CBolicTBa
MEPECEYECHU I NPSIMBIX U
IUIOCKOCTEH

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

16

MeTton crie1oB AJist MOCTPOCHUS
ceuennii. CBolicTBa
MePECCUCHHU I TPSIMBIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenwii B
nupamue, Kyoe mo Tpém
Toukam Ha pébpax. Co3zmaHue
BBIHOCHBIX YEPTEKEH U 3aIlnCh
1IaroB MOCTPOCHUS

18

[TocTpoenue ceueHuit B
nupamuze, Kyoe rno Tpém
ToukaM Ha péopax. Coznanue

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



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

BBIHOCHBIX ‘ICpTQ)KCfI " 3aI1ucCh
IaroB MOCTPOCHUA

19

[Toctpoenune ceueHuit B
nupamuzie, Kyoe no Tpém
ToukaMm Ha péopax. Co3zmaHue
BBIHOCHBIX YEePTEKEH U 3aICh
II1arOB MOCTPOSHUS

20

[ToctpoeHne ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha p&€opax. Coznmanue
BBIHOCHBIX YePTESIKEH U 3aITHCh
I1aroB OCTPOCHUS

21

[ToBTOpEHME TIITAHUMETPHH:
TeopeMa 0 mpONMOPLUHOHATIBHBIX
oTpeskax. [lomooue
TPEYroJbHUKOB

22

[ToBTOpEHUE MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHUSX HAa BHIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUU U CTEPEOMETPUU

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"




24

B3anmHoe pacrnionoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkperuBaroiecs npsimele.
[Ipu3Haky CKpemuBarOIMXCs
npsaMsbIx. [lapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE

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

25

Teopema o CyleCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
MapajuIeIbHON JAHHOU MPSMOH,
MPOXOISIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIllel Ha
JaHHOU npsiMoi. JlemMma o
MEPECEUECHNH NapATIIEITbHBIX
MPSIMBIX IJTIOCKOCTBIO

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

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

27

[TapannensHoe
npoexktupoBanue. OCHOBHbBIE
CBOICTBA MapajieIbHOTO
MIPOEKTHPOBAHMUSI.
N3o00paxkenue pazHbIX GUryp B
napayieNbHON MPOEKIUH

28

LenTpanbHas nmpoekus. Yo
C COHAIIPABJIICHHBIMU



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

CTOPOHAMU. YTOJ MEXIY
HpHMBIMI/I

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: MapamIenbHOCTh
NPSAMOU U TIIIOCKOCTH B
npoctpanctse. [Ipu3nak
MapaJuIEIbHOCTH IPSIMOU 1
mockocTu. CBolcTBa
MapaJuIeIbHOCTH IPSIMOU 1
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHMCJICHHE U TIOKA3aTEJIbCTBO,
CBSI3aHHBIE C MAPaICIbHOCTHIO
MPSIMBIX H IJIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenue cevyeHus,
MIPOXOJIALIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapajuiebHOTO APYron
npsMoil. Pacuér oTHoIeHUH

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



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

33

[TapamiensHas npoekuus,
MPUMCHCHUC I ITOCTPOCHUA
CeueHHil Kyba u
napauienenumnena. CpoiicTBa
napajuiesienune1a i Mpu3Mbl

34

[TapannenpHbIE IITIOCKOCTH.

[Ipu3Haky napauieabHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIEHN Yepe3 TOUKY, He
MPUHAJIEHKAILYIO TaHHOM
IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napauiesbHbIX
IJIOCKOCTEH: 0 mapauieaIbHOCTH
MPSIMBIX TIEpECeUeHus Mpu
MIEPECEYCHHUH JIBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbhel

37

CBoiicTBa napajjienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITOYEHHBIX MEXKITY

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



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

napaJjijiCJIbHbIMU INIOCKOCTSAMMU,
0 MEPECEeYEHUU IIPSMOM C
ABYM: ITapaJlJICIbHBIMU
IIJIOCKOCTSIMU

38

IToBTOpEeHue: Teopema
[Mugaropa Ha niaockocTu

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Kyba u
MPSIMOYT OJTBHOTO
napaJuleenuesaa

41

Brraucnenne JJINH OTPE3KOB B

KyOe ¥ IpsIMOYTOJIbHOM
napauiesienure e

42

[TeprieHAMKYISAPHOCTD MPAMOI
u wiockocTH. [Ipu3nak
MEPIEeHIUKYISIPHOCTU MPSIMON
U TUIOCKOCTH

43

[lepnieHIUKyYIAPHOCTD MPSMO
u wiockocTH. [Ipu3nak
MEePIEeHIUKYISIPHOCTU MPSIMOU
U MJIOCKOCTH




44

TeopeMa o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOIA,
MIPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

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

45

Ilnockoctu n
MEPIEHINKYIAPHBIE UM
HpSIMI)IG B MHOFOFpaHHI/IKaX

46

Ilnockoctu n
NEPIEHINKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

47

[lepnieHuKynsAp U HAKJIOHHAS.

[TocTpoenne nepneHauKymsipa
13 TOYKH Ha MPSIMYIO

48

[lepnieHIuKyNsAp U HAKIOHHAS.

[TocTpoenue nepneHIuKymnsapa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

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

50

Teopema o Tpéx
NepIeHANKYIsApax (mpsamas u
oOpatHasi)



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

51

Yron mexnay
CKPEIIUBAIOIINMHUCS TTPSIMbIMU

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

52

[Tonck neprneHMKyIsapHbIX
Hp?[MI)IX C IIOMOIIBIO
MEPIEHINKYIISIPHBIX
TIOCKOCTEH

53

OproroHanbHOe
MPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMH/IbI C TOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

55

[TocTpoenue ceuenuii kyoa,
MPU3MBI, TPaBUJIbHOU
MUPaMHIbI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[Tnockoctu cummerpuii B
MHOTOTPaHHUKAX

57

[Tpu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK

CJICACTBHUC CUMMCTPUU



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

58

HpaBI/IJIBHBIC MHOI'Or'paHHUKH.
Pacuér paccTosiuuii 0T TOUKH
710 MJIOCKOCTHU

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

59

HpaBI/IJII)HI)IC MHOI'OIr'paHHUKH.
Pacuér paccTosiuuii 0T TOUKH
710 TIJIOCKOCTHU

60

CriocoObl OITyCTUTh
MEePIEHIUKYIISPbI: CHMMETPHS,
CIBUT TOYKH MO MapaJlIETbHON
psAMOM

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

61

CaBur no HenmapauieIbHON
NpAMO#, U3BMEHEHUE
paccTostHui

62

KontponbHas padota
"B3zanmMHoOe pacnosioxkeHue
MPSIMBIX U MJIOCKOCTEHN B
npocrpanctae"

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHHKE,
TeopeMa KOCUHYCOB

64

IToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE



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

65

['eomerpuueckue MeTo b1
BBIYUCIICHUS YTJIa MEXK]Y

IMPpsAMBIMA B MHOTOI'PaHHHUKAX

66

JIByrpansbiit yroj. CBoicTBO
JIMHEHHBIX YTJI0B ABYTPaHHOTO

yria

67

[IepnenqukynspHbie
miockocty. CBOKMCTBA B3aUMHO
MePIEH UK YIISIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
MEepPECEUCHMS ABYX MIIOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThel
IJI0CKOCTH

69

[IpsimoyroapHbIN
napajuiesienuIe; Kyo;
MU3MepeHusi, CBOMCTBA
MPSIMOYTOJIbHOTO
napasuieNienuneaa

70

Teopema o auaroHam
MPSIMOYTOJIBHOTO
napajuieJIienuIe a u cieICTBUE
u3 Heé




71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 33124,
CBA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IUIOCKOCTH

72

IToBTOpEHME:
CKpELIMBAOIINECS NPSMBIE,

nmapajiCJIbHBIC IMJIOCKOCTHU B
CTaHAAPTHBIX MHOTOTpaHHHUKaX

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIINUXCS MPSMBIX,
paccTosiHUE MEXIY
CKPEILMBAIOIIUMHUCS TTPSIMBIMU
B IIPOCTBIX CUTYAIHIX

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

74

Paccrostaue ot Touku a0
IIJIIOCKOCTH, paCCTOSAHUE OT
pr[MOfI J0 IINIOCKOCTH

75

Breruucnenue paCCTOﬂHI/Iﬁ
MCKAY CKPpCIIMBAOIIIUMUCS
IpsAMBIMHU C ITIOMOIIBIO
HepHeHﬂI/IKYJIﬂpHOﬁ IIJIOCKOCTHU

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

76

Tpé€xrpanHslii yro,
HEpaBEHCTBA JUI TPEXTPAHHBIX
yrinoB. Teopema [Iudaropa,

https://resh.edu.ru/subject/17/10
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TCOPEMbI KOCUHYCOB U CMUHYCOB
JUISl TPEXTPAHHOTO yriia

7

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JIMHUY Ha 3emiie

78

Kontponbhas padoTa "Yribl u
paccrosHus"

79

CucreMaTu3anus 3HaHHN
"MHOrOrpaHHuK U €ro
3JIEMEHTEI"

80

[Mupamuna. Buasl nupamu.
[IpaBunbpHas nupamua

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

81

[Tpuszma. [Ipsimas u HakJIOHHAA
npu3Msl. [IpaBunbHas npusma

82

[Ipsmoit napamnenenunen,
MPSAMOYTOJIbHBII
napajuiesenumnes, Kyo

83

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

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

84

Brinykiible MHOTOTPaHHUKH.
Teopema Oitnepa. [IpaBunbHbIE
U TIOJTyITPaBUJIbHbBIE
MHOTOTPaHHUKHU



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

85

Kontponsnas pabora

"MHororpaHHuku"
[TonsiTue BexkTopa Ha .
P https://resh.edu.ru/subject/17/10
86 TUIOCKOCTHU M B IPOCTPAHCTBE
87 CyMMa BEKTOpOB
88 PazHOCTH BEekTOpOB
89 [IpaBuio napanienenumnena
90 YMHOKEHHE BEKTOPa Ha YHCIIO
Pasnoxxenue Bekropa o 0azucy
91 TpEX BEKTOPOB, HE JIeXKAIIUX B
OJHOM IIOCKOCTH
92 CkansipHO€ TTPOU3BEICHUE https://resh.edu.ru/subject/17/10
Brruncnenue yria Mexiy
93 BEKTOpaMH B POCTPAHCTBE
94 [IpocTeitmme 3aqauu ¢
BEKTOpaMH
95 [Ipocrenmue 3anauu ¢

BCKTOpaMHn



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

[Ipocrenmme 3anauu ¢
96 BEKTOPaMH 1
[Ipocrenmmue 3anauu ¢
97 1
BEKTOpaMH
O06o00meHne 1 cucTeMaTu3aIus
98 3HAaHUMN 1
O0600611eHre u cucTeMaTu3anus
99 3HAaHUMN 1
100 | HTtoroBas KOHTpOJBbHAS paboTa 1 1
101 | HTroroBas KOHTpOJBbHAs paboTa 1 1
O0001IeHre U cUCTEMaTU3aIIH
102 3HaHUHI 1
OBIIEE KOJIMYECTBO YACOB
110 [IPOTPAMME 102 6 0
11 KJIACC
Ne | Tema ypoka KosnyecTBO yacoB Hara JJIeKTPOHHBbIE
n/n Bcero| Kontposabubie IIpakTtuueckue M3YHEHHS  IH(ppoBbIe
oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
IToBTOpEHUE TEMBI
"KoopauHaTsl BEKTOpa Ha
1 IJIOCKOCTH U B POCTPaHCTBE" 1




[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Bbruncnenue yria Mexmuy
BEKTOpaMH B POCTpaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHeHHE MPSAMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJib, YpaBHEHHUE
IJIOCKOCTHU B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTHU B OTpE3Kax

BekropHoe nmpousBenenue

JIuHeiiHbIe HEPaBEHCTBA,

JIMHEWHOE
MIPOrpaMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
[IpOrpaMMHUpPOBaHUE




10

AHaTATHYECKUE METOIBI
pacuéra yriia Mexay
MPSIMBIMH B MHOTOT'PaHHUKAX

11

AHamutudeckue MeTOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSIHUSA OT
TOYKH 10 IINIOCKOCTH B
KOOpAMHaTax

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBUJILHOW MUPAMUIE

15

KounTtponbnas pabora
"Ananutuyeckas reomerpus”

16

CeueHus MHOTI'OI'paHHUKOB!:
CTaHAApPTHBIC MHOTOI'PAHHHUKHU

17

CeueHuss MHOTOTPAaHHUKOB:
METOJ] CIEI0OB

18

CeueHus MHOT'OI'PaAHHUKOB:
CTaHAApPTHBIC INIOCKOCTH,




HepecequHs{ HpSIMBIX )41
IJIOCKOCTEN

19

[TapamienpHbIe IPSIMBIE U
IUIOCKOCTU: TapaJljieIbHbIe
CCUCHUA

20

[TapamiensHbIe TPSIMBIE U
TUIOCKOCTH: PACUYET
OTHOIIIEHUI

21

[TapamienpHbIe TPSIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOIINUMHUCA
IIpsAMBIMHA

22

[lepnienukynspHbie MpsIMbIe
U TUIOCKOCTH: CTaHJapTHBIE
napbl NePIeHIUKYIIPHBIX
IJTIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHHUKOB

23

[lepnienukynspHbie MpsIMbIe
U TUIOCKOCTH: TeOpeMa O Tpex
MePIEeHIUKYIIIpax

24

[lepnienukynspHbie MpsIMbIE
Y TUIOCKOCTH: BBIYUCIICHUS
JUIMH B MHOTOTpaHHHUKaX




25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (hOpMYITbI
JUTSI TUTOIIA/IeH, COOOpaKeHus
oao0us

26

[ToBTOpEenue: monaau

MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOIIA/IeH, COOOpaKeHust
moxoous

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUIS TII0Laiel, cOOOpakeHHs
nmoxoous

28

IImomanu ceuenmii
MHOTOTPAaHHUKOB: TUIOIIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS IO00Us

29

IImomanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHHUS IO00Us




30

KontponsHas pabora
"[ToBTOpeHue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpPaHHUKOB"

31

O0BéM Tena. O0beM
MPSIMOYTOJTBHOTO
napauiesieurne a

32

3amaun 00 yaBOEHUU Ky0a, 0
KBajpatype Kyoa; o
TPUCEKITUH yTiia

33

CrepeomeTpuiecKue 3a/1auH,
CBSI3aHHBIE C 00BEMOM

MPSIMOYTOJIBHOTO
napajuiesienuneaa

34

[Ipuknanueie 3anauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMa IPSAMOYTOJILHOTO
napajuiesienunea

35

OO0BEM MIPSAMOI TPU3MBI

36

Crepeomerpuueckue 3aauu,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB MPSAMON MIPU3MBI




37

[Ipuxnaaneie 3a1auu,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IPU3MBI

38

Brruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENEIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOM IIPU3MBI

39

Brrunciaenue o0bEMOB Ten ¢
TIOMOTIBIO OIIPENIEIIEHHOTO
uaTerpaa. O0BEM TUpaMuIbI

40

dopmyia 00pEMa TUPAMUIBL.
OTtHolenne 00bEMOB
MUpaMHU/I ¢ OOITUM yTIIOM

41

dopmyia 00bEMa TUPAMUIBL.
OTtHolenne 00bEMOB
MUpaMU/L ¢ OOITUM yTIIOM

42

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHBIE C 00bEMaMU

HaKJIOHHOM IIPHU3MBbI

43

CTCpCOMCTpI/I‘ICCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMHU
nrupaMHnu bl




44

[IpukinagHeie 3aga4u 10 TEMe
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOM MTPU3MBI

45

[IpukiagHele 3a0a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM MUPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brrauciienue pacctosHuS 10
TUIOCKOCTH

47

KonTtponbras padota "O0bEM
MHOT'OrpaHHUKa"

48

Huwmmaapuyeckas
MMOBEPXHOCTh, 00pasyromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Huwmuaap. Ipsimoit kpyropoit
umuHap. [nomanp
MOBEPXHOCTHU IIUJIMH]IPA

50

Konndeckas moBepXHOCTb,
oOpa3ymolire KOHU4eCKOU
noBepxHocTu. Konyc

51

Ceuenue KOHYCa IIJIOCKOCTBIO,
HapaHHCHLHOﬁ IJIOCKOCTH
OCHOBaHUsA




52

VY cey€HHbI KOHYC.
N3006pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oKOBOM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTU KOHYCa

54

[Tnomane 6oxoBO#
MOBEPXHOCTH U MOJHON
MMOBEPXHOCTU KOHYCa

55

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTeJbCTBO U
BBIYUCIICHUE, IOCTPOCHUEM
CEUYEHU MWIMHAPA, KOHYCa

56

CrepeomeTpuyecKkue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUWIMHIpPA, KOHYCa

57

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C MJIMHIPOM

58

[Ipuknagabie 3a1a9H,
CBSI3aHHBIE C WJIMHIPOM

59

Cdepa u map




60

[epeceuenue chepsl 1 mapa ¢
iockocTho. Kacanue mapa u
cdepbl TUIOCKOCThIO. By n
n300pakeHue mapa

61

[epeceuenwue cdepsl u mapa ¢
mrockocThro. Kacanue mapa

1 cepsl IockocThi0. Bug u
n300paxxeHue mapa

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoii u mapowm,
MOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO

65

CrepeoMeTrpuueckue 3aaadu
Ha JIOKa3aTeJIbCTBO U
BBIUMCIICHUE, CBSA3aHHBIC CO
cdepoii u mapowm,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO




66

[Ipuxnaaneie 3a1auu,
CBsI3aHHBIE CO Cepoil u
rapom

67

IToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH, CTaHIApTHBIE
noxoous

68

Pazmmunsie KOM6I/IHaIII/II/I TCII
BpaliCHUA U MHOTOI'paHHUKOB

69

3agaun o Teme "Tema u
MTOBEPXHOCTH BpanieHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTtponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mmumuHapa. Teopema
00 00bEME MPSIMOTO
HUAJTUHIpA

73

Brraucienue 00bEMOB TeII ©
MOMOIIBIO OTIPEACIEHHOTO
unterpana. O6bEéM KoHyca

74

ITmomany OOKOBOM U ITOJIHOM
IMOBEPXHOCTH KOHYCA




75

CrepeomeTrpuieckue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IIMITMHIPA, KOHYCa

76

[IpukiagHele 3a0a4u 110 TEME
"OO0BEMBI U TIOMIAN
noBepxHocTe Ten"

77

OO6béM 11apa u mapoBoOro
cekropa. Teopema 06 06bEMe
mapa. [lnomans chepsl.
CrepeomeTpuyeckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, M1apoBOrO
CerMEeHTa U I1apoBOTO
CEeKTopa

78

[Tpuknamabie 3a1a9M 110 TEME
"O0BEMEBI Ten", CBI3aHHEIE C

00BEMOM I1apa U IUIOIIA/IBI0
cdepbl. COOTHOMICHUS MEXKTY
IUIOMIAISIMH TTOBEPXHOCTEH U
00BEMaMHU ITIOJOOHBIX TEN




79

[TonoGHbIe TENa B
npocrpancTse. M3meHenune
o0BEma mpu o 1001 u.
CrepeomMeTpuiecKue 3a/1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TeN | IUIoMmaaeH
ITOBEPXHOCTEH

80

KonTponsHas pabora
"[Tmomaan MOBEPXHOCTU U
00BEMBI KPYIJIBIX TET"

81

JIBM>KEeHUs MPOCTPaHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. Obmne
CBOMCTBA JIBIDKCHUU

82

Bunel nBukeHuii:
MapasuiebHbIN EPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaJIbHAsi CHMMETPHS,
MTOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanus mo100MsI.
[Ipsimas u cdepa Diinepa

84

FGOMeTpI/I‘-ICCKI/IC 3aJa44 Ha
IIPUMCHCHUC IBUKCHUSA

85

KonTtponsHas pabora
"BexTopsl B npocTpaHCcTBE"




86

O6o06m1aromee MOBTOpEHKE
11 mousATHUA U METOAOB Kypca
reometpun 10—11 xmaccos,
CUCTEeMaTU3alrs 3HaHW:
"[lapanienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBE"

87

O6o061maroniee NOBTOPEHNE
11 noHsTHIA U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMAaTHU3alUs 3HAHUN:
"BekTops! B mpocTpancTse"

88

O6o061maroniee NTOBTOPEHNE
11 noHsTHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTU3als 3HaHW:
"Bektopsl B mpocTpancTse"

89

O6o0matoiiee MOBTOPCHHE
11 noHsTHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cHUCTeMaTh3aIysl 3HAHHM:
"O6beM MHOTOrpaHHUKA"

90

O6o0maroriee MOBTOPCHHE
11 moHsATHI K METOAOB Kypca
reometrpun 10—11 knaccos,
CcUCTeMaTu3alysl 3HAHMM:
"O6vemM MHOTOTpaHHUKa"




91

O6o06m1aromee MOBTOpEHKE
11 mousATHUA U METOAOB Kypca
reometpun 10—11 xmaccos,

CHCTEMAaTH3aIHsI 3HAaHWH:
"[Mnommaau MOBEPXHOCTU U
00BEMBI KPYIJIBIX TET"

92

O6o06maromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMaTH3aIis 3HAaHUI:
"ILnomany moBepXHOCTH U
00BEMBI KPYIJIBIX TEN"

93

Hrtorosast KOHTpoJIbHASA
pabota

94

HToroBast KOHTPOJIbHAS
pabota

95

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMATH3aLMs 3HAHUI

96

Uctopus pa3Butus
CTepEOMETPUH KaK HAyKH U e
POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazsutus
CTEPEOMETPUH KAK HAYKHU U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3sBUTUU
COBPEMEHHBIX HHIKCHEPHBIX U

KOMIIBOTCPHBIX TEXHOJOTHI

99

Ucropus pazsutus
CTEpEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

Uctopus pa3Butus
CTepEOMETPUH KaK HAyKH U e
POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3zButus
CTepEOMETPHUHU KaK HayKH U e
POJIb B pPa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI




Hcropus pazsutus
CTEPEOMETPUH KAK HAYKHU U €€

102 | DOJIb B pa3BUTHH 1
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O IMPOLECCA OBSA3ATEJIBHBIE YUEBHBIE
MATEPHAJIbBI JJIAA YYHEHUKA

Marematuka. ['eomerpus. YrinyoneHHsiil ypoBensb: 10 kinacc: yueOHuk / A.T'.
Mep3nsk, /. A. Homuposckuii, B.M. ITonsiko. — M.: Benrana-I"pad, 2020.
Marematuka. ['eomeTpus. Yriyonennslii yposensb: 11 kiacc: yueOnuk / AT

Mepznsk,/].A. Homuposckuii, B.M. ITonsikoB. — M.: Benrana-I"pad, 2020.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Marematuka. ['eomerpus. YriyoneHHsi ypoBeHb: 11 kiacc: yueOnuk / A.T'.
Mepansx,J1.A. Homuporckuii, B.M. [TonskoB. — M.: Bentana-I"pad, 2020.
Marematuka. ['eomerpus. YriryoneHHb ypoBeHb: 10 kiacc: yueOHuk / A.T'.

Mepansx,J1.A. Homuposckuii, B.M. [TonsikoB. — M.: Bentana-I"pad, 2020.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://window.edu.ru/ DnextpoHHass OMONIHOTEKAa YICOHUKOB M METOIUYCCKUX
MaTepHajoB

. http://www.math.ru  Marepuasiei 1Mo  Mmarematuke B EnuHOM
KOJUICKIUUIIU(POBBIX 00pa30BATEIIBHBIX PECYPCOB

. http://www.bymath.ne t T'azera «Maremaruka» HW3mareabckoro aoma

«IlepBoeceHTsOps»



. http://www.uztest.ru  3agaun 1o  reomerpuu:  HHOOPMAIMOHHO-
MOMCKOBasiCUCTEMA

. http://www.problems.ru KommnsrotepHas MaTeMaTHKa B IIKOJIC
. http://school.msu.ru  Maremaruka. [Ilkona.  bymymee.  Caiir
yunrenamateMatuku A.B. IlleBknHa

. http://www.etudes.ru  MaremaTtndeckoe 00Opa3oBaHUE: MPOILIOE U
HacTOsIIICe.

HHTepHeTOMOIMOTEKA 110 METOIUKE MPETIOJaBaHUsI MAaTeMATHKH
. http://www.exponenta.ru ITopran Allmath.ru — Bcs MaremaTtnka B

OAHOMMCCTC
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