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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBnsieTcss ogHUM 3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHus, TaK KakK O0O0€CcleurnBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCIMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W TPEAMETOB
ryMaHUTapHOTOo IHKIA. [I0CKOIBKY JOrHuecKkoe MbIIUICHHE, (HOPMUPYEMOE TTPU
U3YYCHUU  OOYyYarOIIMMHUCSA  TOHSATHUHHBIX  OCHOB  T'€OMETpPHH,  IPHU
JI0Ka3aTeNLCTBE TEOPEM H MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUH MPU
peIIeHNU TEOMETPUUYECKUX 3a7a4, YMCHHE BBIJIBUTATH U OMPOBEPTaTh TUIOTE3bI
HETIOCPEACTBEHHO MCIIONB3YIOTCS MPU PEIICHUH 33]a4 €CTECTBEHHO-HAyYHOI'O
I[IUKJIa, B YACTHOCTH (PH3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpaMmbl yueOHoro kypca «l'eomerpus» Ha
yrOIyOJIEHHOM ~ ypOBHE —  pPa3BUTHE  WHAMBHIYAIbHBIX  CIIOCOOHOCTEH
O0yJarommxcs MNP H3YyYCHUH TEOMETPUHU, KaK COCTaBISIONICH MpPEAMETHON
obmactn «MaremaTuka W UHPOpPMATHKa» uepe3 obecreueHHue BO3MOKHOCTH
NpUOOPETCHHUS W HCIIOJIb30BaHUs OoJiee TITyOOKHX T€OMETPUUYECKUX 3HAHUU |
ACUCTBUN, CHENU(UIHBIX TEOMETPUH, M HEOOXOIMWMBIX [UJIsl YCIEITHOTO
npodeccHoHaibHOTO  O0pa3oBaHMs,  CBA3AHHOTO C  HCIIOJIb30BaHHEM
MaTEeMaTHKH.

[TpuopuTeTHRIMU 3a7jauaMHi Kypca T'€OMETPUHU Ha YrIIyOJIEHHOM YPOBHE,
pPacCIIMPSIONIMMY ¥ YCHIIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacipeHre IpeACTaBICHUsI O TEOMETPUN KaK YaCTH MHPOBOM KYJIBTYPHI
1 (popMUPOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOLTUM MUPOM;

(¢opMHpOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (UTYpax Kak o
B)KHEHIINX MAaTeMaTHYECKUX MOJEIISX, TO3BOJIIONIUX OIMUCHIBATh U M3Y4aTh
pasHble SIBIICHUS OKPYXAIOIIEr0 MHpa, 3HAHUE IOHATUHHOIO ammapara o
pazaeny «CrepeoMeTpus» y4eOHOTro Kypca reOMeTpuH;

¢opMupoBaHHEe  yYMEHHUS ~ BIaJeTh  OCHOBHBIMH  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX U UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn U yMeHHE UX NPUMEHATb, YMEHHUS OKa3bIBaThb TEOPEMbl U HaXOAWUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

GopmMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEpTekKax, MOJEIIX U B
peaJlbHOM MHpPE MHOTOIpAaHHUKA M Tella BpallleHus, KOHCTPYUPOBATh
reOMEeTPUYECKUE MOJIEIH;

dopmupoBanue MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OopMUpPOBaHWE TOHUMAHHS POJIH
aKCMOMATHKH TIPH MPOBEJICHUU PACCYKICHUH;



dbopMupoBaHuEe yMEHUS BIAJETh METOJaMU JOKA3aTEIbCTB U aIrOPUTMOB
pelieHus, yMEHUs: UX MPUMEHSTh, MPOBOJAUTH JI0Ka3aTeIbHbIE PACCYKICHUS B
XO0Jle peILICHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJa4 C [PaKTUUYECKUM
cojepkanueMm,  (HopMUpOBAHHE  TPEACTABICHUS O  HEOOXOIUMOCTHU
JI0OKa3aTebCTB TMPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKIACHUU U POJIHU
aKCMOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN oOydJaromuxcs, [I03HaBaTEILHON AKTHUBHOCTH,
UCCJIEOBATEILCKIUX YMEHHM, KPUTUUYHOCTU MBIIUICHUS, UHTEpeca K U3YUCHUIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHSl PAacloO3HABaTh MPOSBICHUS T€OMETPUUYECKUX TOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX J>KU3HEHHBIX CUTYyalUsAX M IpHU
U3YYEHUU JPYruX Yy4eOHBIX TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CHUTYyalluid, WCCIETOBAHUS
MIOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUSAMHU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax spustorcs: «lIpsMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpanaukun», «Tema BpameHusi», «BekTopbl W KOOpPIAMHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F€OMETPUU Ha YriIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JTUHUSAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUN pachpenesnseTcss HE TOJbKO IO
colepKaTelbHbIM JUHUSIM, HO ©W 10 Tojam oOydenus. CoaepkaHue
o0pa3oBaHHusA, COOTBETCTBYIOI[EE TPEIMETHBIM pe3yjbTaTaM OCBOCHUS
denepanpHO paboueld MPOTrpaMMBbl, PACIpPEACNIEHHBIM IO ToJaM OOy4YeHUs,
CTPYKTYypUPOBaHO  TakuM  oOpa3oMm, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOTIPOCaM OOydYaromuecs: o0pamaiich HEOJHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TE€OMETPUUYECKUMH TMOHATUSIMU H
HABBIKAMH TIOCIIEJIOBATEIPHO M TOCTYIMATENBHO, C COOJIIOJICHHEM MPHUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIOYaTh B OONIYI0O CHUCTEMY
T€OMETPUYECKUX TPEICTABICHUN OOYUYAIOIIMXCS, pacCIIupsisi U yrayomsis eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIC CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU HA YIITYOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycinoBus it auddepeHnmanud  0OydeHHs, TMOCTPOCHUS
WHJMBUAYaJbHBIX O00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YriayOJEHHOE
M3YUYEHHUE T€OMETPUU KaK COCTaBIISIIONIEH yuyeOHOro mpeamera «MaTeMaTukay;



MOATOTOBHUTH OOYYAIOIMIUXCS K TPOJOJDKEHUIO M3yYEHUS MAaTeMaTHKH C
yu€TOoM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPEeMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHBIM 00Pa30BAHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHble W CKpeIIMBAaroOIIMecCss MpsMble. [Ipu3Haku CckpemumBaromumxcs
npsaMbiX. [lapannenbHOCTP NPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MNAPAICIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTUpoBaHue, u3zoOpaxenue Quryp. OCHOBHBIE CBOMCTBA MapajyieIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B napaieJbHOM MPOEKIUH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNPsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocTeifimne mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Napajuiesienunes], HIOCTPOEHUE CEUECHHI.

[lepnieHAUKYJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIICHANKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, MPSIMbIE NapaJlIeIbHbIE U MEPIEHAUKYISPHbIE K IIOCKOCTH,
OPU3HAK TMEPIEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOi
NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHE.
[lepnieHauKyNIslp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
pacCTOsIHHE OT MPSMOW 10 TUIOCKOCTH, TpPOeKIHs (UTYphl HAa TUIOCKOCTb.
[lepneHIUKYIApPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

VYTIiael B IPOCTPAHCTBE: YIOJl MEXKAY MPSMON U IJIOCKOCTBIO, 1BYTPAHHBIN
yroJ, JIMHEWHBIA yroJl JABYTPAHHOTO yriia. TpEXrpaHHBII M MHOTOTPAHHBIE
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa IIIOCKUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOrpanHuka. [Ipu3ma: n-yronpHas
npu3Ma, MpsMas W HAKIOHHAS TPHU3MBI, OOKOBask W TMOJHAas TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM NapajIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTm Ha TOBEpXHOCTM MHOIOTpaHHUKa. Teopema DJiinepa.
[IpocTpancTBennass teopema Iludaropa. [lupamupma: n-yrojsbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIbHON NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMuAa, IIpaBWIbHAs TPEYrojbHAas IHUpaMUAa U IPaBUIBHBIN
TeTpa’ap, kyO. IlpeacraBieHne O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa’Jp,
JNOACKAdP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IIoNIaJb OCHOBAaHUW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MNPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW MHUPAMMIBI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsS B NPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenunena, CUMMETPUsl MPAaBUIIBHBIX IPU3M, CUMMETPUS IPaBUIBHOU
nUpamMubl.

BekTOophI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIC BEKTOpbl. PaBEeHCTBO BEKTOpOB. JIEUCTBUA C BEKTOpPaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJIOXKEHUs BEKTOpOB. CBOWMCTBA yMHOXKEHUS
BeKTOpa Ha uucno. Ilonatme koMmulaHapHele  BekTOpbl.  IIpusnHak
KOMILUIAHApHOCTU TPEX BekTOpoB. [IpaBmino napamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa II0 TPEM HEKOMIUIAHApHBIM BeKTOpam. IIpsMoyroibHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBsA3b MEXKAY
KOOpIAMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHOe TIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHS: UMIWHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsi IMOBEPXHOCTb,
chepudeckasi TOBEPXHOCTh, 00pa3yrolive MOBepxXHOCTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3ammHoe pacmonoxkeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3oOpaxenue Tten
BpalieHus Ha riockoctu. Pa3BépTka munuHapa u koHyca. CummeTrpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSMOYTOJIFHOTO Tapayuienenunena u ciaeActBuss u3 He€. OO0bEM mpsMon u



HAaKJIOHHOM MpU3Mbl, LWIMHApPA, OUpaMuabl U KoHyca. OO0BbEM mapa u
IapOBOT'0 CErMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. Ilpu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKojo IwiuHapa. llepeceuenue cdepbl um mapa c
miockocThio. Kacanue mapa u cepsl miockoctbio. [loHsITHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BIMCAHHON B MHOTOTPAaHHUK WM TEJO
BpallICHMUS.

[Inomaas MOBEpXHOCTU HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIA/IEH MOBEPXHOCTEN
nonooHsix uryp. IIpeobpazoBanue nmomobusi, romorerusi. Pemienue 3aaad Ha
IUIOCKOCTH C UCTIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIIEHUS: CEYEHUs
IMHIpa (mapajuyieibHO W MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasuienbHbIE OCHOBAHMIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iuapa,
METOJIbI TIOCTPOCHHMSI CEYEHHI: MEeTOJ  CJEJOB, METOJ] BHYTPEHHEIO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYIEH MIOCKOCTH.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamHu. BektopHoe
YMHOKE€HUE BEKTOpoB. CBOICTBa BEKTOPHOro yYMHOKEHHs. lIpsimoyronbHas
cUCTEMa KOoOpAuHAT B mpocTpaHcTBe. KoopauHaTtel BekTopa. PasnoxeHue
BekTOopa 10 ©0Oasucy. KoOopaWHATHO-BEKTOPHBIM METOJ TMPU PCIICHHUH
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: nmpoctpanctsa. OtoOpaxkeHus. [[BueHuss 1 paBeHCTBO QUTY.
OO6mue cBoiicTBa JABWKEHWUM. BuIBI JBW)XCHUH: NapallIebHBIA TEPEHOC,
LEHTpalbHasl CUMMETpHUS], 3€pKajbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSAMO.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTY]P, SIBJICHUH,
OpoUeayp TpaxAaHCKOTro oOmiecTBa (BbIOOPHI, OMPOCHl U APYroe), yMeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHUKU, [ICHHOCTHOE OTHOIIIEHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCUHCKOTrO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUSA,
CBA3aHHOIO C [MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO  YYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUMMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSTh MAaTeMAaTHYECKHE 3HAHHUS B
WHTEpEecax 3J0pOBOTO H 0Oe3omacHOTO o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUN W OTIbIXA, PETyJsspHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun U peannu30BBIBAaTh COOCTBEHHBIE >KU3HECHHbBIC IIJIaHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUECKOW HAIIPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIUSHUS
COIIMAIbHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE NPUPOJHOW U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEeHTalUs Ha TPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUM JJIs pelIeHUs
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOJKHBIX TIOCJIEICTBUH JUIs1 OKPY’KarOIIEl CpEebl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKu U  OOIIECTBEHHOW TNPAKTUKH, TOHUMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaTeMAaTHUKA M MaTeMaTU4YEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIISATh NMPOEKTHYIO U HCCIIEIOBATENIbCKYIO JEATEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHUH MEXKAY TMOHATUAMH, (OPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CY>KII€HUS U BBIBOJIbL;

BbIOMpaTh CcMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATHh HECKOJIBKO
BapMaHTOB  pelleHus, BbIOMpaTh HauOoyiee MNOAXOASIHUA €  YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIBCKUNA MHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OObBEKTa,
ABJICHUS, TIPOLECCA, BBISBICHUIO  3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATh 000OIIEHUS M BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJCHUs, MCCIEI0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOYKHOE DPA3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBJIATH J1e(pUUUTHl MH(OPMALMU, JAaHHBIX, HEOOXOIUMBIX UIsl OTBETa
Ha BOIIPOC U JJISl pELICHUS 3a1a4u;

BBIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (HOPM IPECTABICHUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJLTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uHpOpMaIuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCaJIbHbIE YYeOHbIE 1eCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, ICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS IO XOAY PEIICHHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXIEHUS C CYXACHUSIMHU APYIHMX YYaCTHHKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTa,
UCCIJIEIOBaHUs, MPOEKTa, CAMOCTOSATEIBHO BBIOMpATh (hOpMAT BHICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApPHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIa/JI€Th HABBIKAMHM [IO3HABATENIbHOW pedJIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJaJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJISL TMpollecca U pe3ysbTaTa
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSCHATH
OPUYUHBI  JTIOCTIDKEHHMSI WM HEIOCTH)KEHHUS Ppe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEJIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIBHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboOT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMNMOBBIX hopMax paboThl (00CYyKaeHusI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTBHl U
KOOPAMHUPOBATh CBOU JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJIbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSM,
c(hOpMyIHPOBaHHBIM yYaCTHUKaAMU B3aUMOIEUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU TPH
pEIICHNY 3a7a49 U MPOBEICHUH MaTEeMAaTHYECKUX PACCYKICHUH;
NIPUMEHSTH aKCHOMBI CTEPECOMETPUU U CIICACTBUS U3 HUX MPU PEIICHHUU
TeOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATH B3AaMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C yrjaMd B
IIPOCTPAHCTBE: MEXIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSAMOH U
TUIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPAHHHUKOB (TIpH3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJIaccuuKaImmy;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU, CBA3AHHBIMH C CEUCHUEM
MHOTOT'PaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IIEHTpajJbHOE W OPTOTOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOIHATH H300paKEHUS
buryp Ha IJI0CKOCTH;

CTPOUTh  CEYECHHMsS]  MHOTOTPAHHUKOB  pa3MYHBIMH  METOJIaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpH3Ma,
MUPaMHIa), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTMEpUPOBaTh MOHATUSMU: CHUMMETPHUS B MPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTH CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETpPUH (PUTYPHI;

CBOOOJTHO OTMIEPHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B ITPOCTPAHCTBE;

BBITIONHS T JICHCTBUS HAJl BEKTOPaMU;

pemarh 3a7addl Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUU W
HAXO0XJCHUE TEOMETPUUCCKUX BEIIMYMH, IIPUMEHSISI H3BECTHBIC METO IbI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIpU PELIICHUH CTEPEOMETPUUECKUX
3a1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

OPUMEHATh I[OJYYEHHbIC 3HAaHMS Ha NPaKTUKE: CpaBHUBATh U
AHAJM3UPOBATH PEAJbHBIE CUTYAllMH, PUMEHATh U3YUYEHHBIE MOHATHUS
B MpOIECCe MOUCKA pEIICHUs MaTeMaTU4ecku CHOpMYIHPOBAHHON
npo0sieMbl, MOJIEIMPOBATh PEaNbHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCITIOJIb30BAHUEM
reOMETPUYECKUX TIOHATHM M TeopeM, ammapara aireOpbl, peliarb
PaKTUYECKUE 3a7auyM, CBA3AHHBIC C HAXOXKIECHUEM T€OMETPUUYECKHUX
BEJINYMH;

UMETh MpeCTaBlIeHus] 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C IWJIMHIPUUECKOH,
KOHUYECKON U CchepuuecKkol MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJIyYEHUS;

ONEepUpOBaTh TOHSTHSIMH, CBS3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U Iapom;

pacrio3HaBaTh Teja BpalieHus (IWIMHAP, KOHYC, chepa WU miap) H
OOBSICHATB CITIOCOOBI IMOJTYUCHHS TN BPaICHNUS,

KJIacCU(UIIUPOBATH B3AMMHOE PACIONIOKEHUE ChEephl U MIOCKOCTH;
BBIUUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIICHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH, CBS3aHHBIMH C KOMOWHAIUSMU
TET BpAaIlIEHUS W MHOTOTPAHHWKOB: MHOTOTPaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAsT B MHOTOTPaHHUK
VI TEJIO BPAIECHUS;

BBIUUCTSITH COOTHONIICHHWS MEXIY TUIOMIQJAsIMU TIOBEPXHOCTEH U
00BEMaMHM TTOJJOOHBIX TEJT;



n300paxaTh M3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIE) IIJIOCKUE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATh M MPeoOpa3oBbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemarb TeOMETPUYECKHME 3aJadyd Ha BBIYHMCIEHUE YIJIOB MEXKIY
OPSMBIMA M TUIOCKOCTSIMM, BBIYMCIICHHE PACCTOSHUNM OT TOYKHU JI0
IUIOCKOCTH, B 1I€JIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
MeTOo/a TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBAThH TOHATHAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W T BpalleHUS TIPH
napajyieIbHOM TEpPeHOCe, LEHTPAIbHOM CHUMMETPUH, 3epKaIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IIpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUEHHUSI MHOTOIPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
mwMHIpa (mapajuiesibHO U MEePIEeHIUKYIISIPHO OCH), CEYeHHs KOoHyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUCHUS
mapa;

UCIIOJIb30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIEI0B, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUeCKre (DAKThI IS PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHMS 3aJ1aHbI B SIBHOK W HESIBHOU G opme;

pemaTth 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEIUYHH;

IPUMEHATh MporpaMMHbIE CpeacTBa u IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MPH PEIICHUU CTEPEOMETPUUYECKUX
3aj1ay;

MPUMEHSTh TOJyYECHHbICE 3HAHMS Ha TPaKTUKE: CpPaBHUBAT,
aHAJTU3UPOBAaTh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
M3YUYCHHbIE TIOHATHUSA, TEOPEMbI, CBOMCTBA B MPOIIECCE MOUCKA PEIICHUS
MareMaTu4ecku CcHOpMYIUMPOBAaHHON  MPOOJIEMBbI, MOJAEIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TOHATUHM U TEOPEM,
ammapaTta anreOpbl, peliaTh MNPAKTUYECKUE 3a/laud, CBSI3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEICTABICHUS 00 OCHOBHBIX dTalaxX pa3BUTUS T€OMETPUH KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 :
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TNIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepneH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoie | TpakTmseckse (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3aIlus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
OcHoBHbI€E NpaBUiIa U300paKEeHUs Ha
VCYHKE IJIOCKOCTH, TapasuIeIbHbIX
1 pueyH > 1ap 1 https://www.resh.edu.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsiTHsS cTepeoMeTpur: TOUKa,
psiMasi, INIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE NpaBUIa N300paXKEHUs Ha
2 1 https://www.resh.edu.ru/
PHUCYHKE IIJIOCKOCTH, MapaJIEIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTHs: nepecexaroniuecs
3 IJIOCKOCTH, TIEpECEKaroIIecs mpsmas 1 https://www.resh.edu.ru/
U IUIOCKOCTB; MOIYIIPOCTPAHCTBO
[TonsTHs: nepecekaroniuecs
4 IUIOCKOCTH, IEPECEKAOIIUEC IpAMas 1 https://www.resh.edu.ru/
U IUIOCKOCTb; MOJIYIIPOCTPAaHCTBO
MHororpaHHuKH, H300paxxeHune
5 MIPOCTEMNIINX IPOCTPAHCTBEHHBIX 1 https://www.resh.edu.ru/
¢buryp, HecylecTBYIOIIUX 0ObEKTOB
6 MHororpaHH1KH, H300paxxeHne 1 1 https://www.resh.edu.ru/




MIPOCTENIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIMHUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

https://www.resh.edu.ru/

AKCHOMBI CTEpEOMETPHUH U IIEPBHIE
CJIEJICTBHS U3 HUX

https://www.resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
cienctus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEHN B
npocTtpancTtBe. O003HAUCHUS MPSAMBIX
M TJIOCKOCTEHN

https://www.resh/edu.ru/

10

N300paxkenue ceyeHunil mupamMuibl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJy4eHHBIX
II0CcKocTel. PackpammBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU
L[BETaMU

https://www.resh.edu.ru/

11

N3obpaxenne ceUeHU MMpaMuIbI,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYeHHBIX
wiockocteil. PackpariBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU
[[BETaMU

https://www.resh.edu.ru/

12

N3o00paxkeHue ceueHuit mipamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT

https://www.resh.edu.ru/




gyepes ux péopa. M3o0paxenue
MEPpCCCUCHUS MOJTYYCHHBIX
IJI0CKOCTeN. PackpamuBanue
IMOCTPOCHHBIX ceueHuu Pa3sHbBIMU
aBETaMu

13

N300paxkenue ceueHnil nupamuibl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU S MOJTYYCHHBIX
mIockocTeil. PackpammBanue
IOCTPOCHHBIX CeUeHn Ppa3sHbBIMU
nBeTaMun

https://www.resh.edu.ru/

14

MeTton creoB AJist MOCTPOCHUS
ceueHnu

https://www.resh.edu.ru/

15

Merton cieoB ISl TOCTPOSHUS
ceuenuid. CBOMCTBA MEepECEUCHUI
MPSIMBIX U IJIOCKOCTEN

https://www.resh.edu.ru/

16

Merton ciieioB JUTsl IOCTPOSHUS
ceuenuidi. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

https://www.resh.edu.ru/

17

[TocTpoenue ceueHuli B MUpaMuU/IE,
KyOe 1o TpéM ToukaM Ha p&Opax.
Co3aHue BEIHOCHBIX YEPTEXKEN U
3aIKUCh 11aroB MOCTPOCHUS

https://www.resh.edu.ru/

18

ITocTpoenue cedeHuil B mupamuie,
KyOe 1o TpéM ToukaMm Ha p&Opax.
Co31aHne BBIHOCHBIX YepTexel U

https://www.resh.edu.ru/




3allMCh MIaroB NOCTPOCHU A

19

[TocTpoeHue ceuenuit B nupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
Co3ztaHue BBIHOCHBIX YEPTEKEHN U
3aIMCh IIAroB MOCTPOCHUS

https://www.resh.edu.ru/

20

[TocTpoenue ceueHnii B MUpaMu/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
CozntaHue BBIHOCHBIX YepTeXel 1
3aITUCh IAroB MTOCTPOCHUS

https://www.resh.edu.ru/

21

[ToBTOopenune mnanumerpun: Teopema
O MPOMNMOPIHUOHAIIBHBIX OTPE3KaX.
[Topo6ue TpeyroabHIUKOB

https://www.resh.edu.ru/

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHUS TJITAHUMETPHUH U
CTEPEOMETPUHU

https://www.resh.edu.ru/

23

KontponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

https://www.resh.edu.ru/

24

B3aumHoe pacnosoxeHue npsmMbix B
npoctpancTBe. CKpelIuBaronecs
npsmbie. [IpusHaku
CKPEIIMBAIOIIUXCS MPSMBIX.
[TapannensHble PsSMBIC B
IIPOCTPAHCTBE

https://www.resh.edu.ru/

25

Teopema o cylecTBOBaHUU U
€AMHCTBEHHOCTH TPSIMOM

https://www.resh.edu.ru/




NapajuIeJIbHON JAHHOU MIPSAMOH,
MPOXOISIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTAHHOM npsiMoi. Jlemma o
MIEPECEUCHUH MapaIEIbHbBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://www.resh.edu.ru/

27

[TapannensHO€ MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaLIeIbHOTO
npoektupoBanusi. M3o0pakenne
pasHBIX GUTYp B ApALICTHHOM
MPOEKIINU

https://www.resh.edu.ru/

28

LlenTpanbHas npoekusa. Yroiu ¢
COHAIpPAaBJICHHBIMU CTOPOHAMH. YTOJ
MEXIY MPSIMbIMU

https://www.resh.edu.ru/

29

3aa4yn Ha JOKA3aTEeNbCTBO U
UCCIIeIOBAaHUE, CBSI3aHHbBIE C
PaCMoJIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

https://www.resh.edu.ru/

30

[ToHsaTHS: MapaIETBbHOCTD MPSMOKN U
IJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U
miockoctu. CBoHCTBA
MapajuieIbHOCTH IPSIMOU U

https://www.resh.edu.ru/




IIIIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENIBCTBO,
CBSI3aHHBIE C [1APAJUICIBHOCTHIO
IIPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

https://www.resh.edu.ru/

32

[TocTpoenune ceuenus, MpoXoIAIIEero
yepe3 JaHHYIO MPSAMYIO0 Ha YEPTEKE U
MapaJyIEILHOIO APYTrO NpsIMOA.
Pacuért oTHOIIEHUH

https://www.resh.edu.ru/

33

[TapannensHas mpoekuus,
MMPUMCEHCHUC I ITOCTPOCHU A
CEUYCHMI Ky0a U mapasuiesenure/a.
CaolicTBa napauieynenunena u
MIPU3MBI

https://www.resh.edu.ru/

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napajaieabHOCTH JBYX
IJIOCKOCTEHN

https://www.resh.edu.ru/

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAICH Yepe3 TOUKy, He
MIPUHAIISKAITYI0 TAaHHOM MJI0CKOCTH
U CJIEJICTBUS U3 Hed

https://www.resh.edu.ru/

36

CBoiicTBa napajjienbHbIX
MJIOCKOCTEH: O MapajuieIbHOCTH
MPSIMBIX IIEpEeCcEeYeHUs IPU
MEPECEUCHHH IBYX NapaJlIeIbHBIX

https://www.resh.edu.ru/




IIJIOCKOCTEH TpEThen

37

CpoiicTBa napasuieabHbIX
TUIOCKOCTEH: 00 OTpe3Kax
MapajuiebHBIX MPSMBIX,
3aKJIIIOUYEHHBIX MEKIY
napajuieIbHBIMHA TUIOCKOCTSIMH; O
IIEPECEUECHUH IPSIMOU C IBYMS
napajuieIbHBIMA TUTOCKOCTSIMH

https://www.resh.edu.ru/

38

[ToBTopenue: Teopema [ucdaropa na
TUTOCKOCTH

https://www.resh.edu.ru/

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

https://www.resh.edu.ru/

40

CaoiicTBa Ky0a U MPSMOYTOIBLHOTO
napajuiefienuneaa

https://www.resh.edu.ru/

41

Brruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapasuiesienure e

https://www.resh.edu.ru/

42

[TeprieHAMKYISAPHOCTD MPAMOM U
rwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTU MPSIMON U
IJI0CKOCTH

https://www.resh.edu.ru/

43

[leprnieH TUKyIAPHOCTD MPSMOM U
wiockoctu. [Ipusnak
MEPIEeHIUKYISIPHOCTU MPSIMOU U
MIJIOCKOCTH

https://www.resh.edu.ru/

44

Teopema o cylecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOIA,
MPOXOJAIEH uepe3 TOUKY

https://www.resh.edu.ru/




IIPOCTPAHCTBA U NEPIIEHIUKYIIAPHON
K IUIOCKOCTH

[InockocTu M NEepIEeHIUKYISPHBIE UM

45 https://www.resh.edu.ru/
MPSIMbIE B MHOTOTPAaHHHUKAX

46 Ilockoetit 1 NEpISHIKYIpHEIE 1M https://www.resh.edu.ru/
MpsSIMbIE€ B MHOTOTPaHHHUKAX
[lepnenuKyIsip ¥ HaKJIOHHASL.

47 [TocTpoenne nepneHauKymsipa u3 https://www.resh.edu.ru/
TOYKH Ha MPSAMYIO
[TepnienquKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue nepneHuKyspa u3 https://www.resh.edu.ru/
TOYKH Ha MPSIMYIO

49 Teopema o TpEX MEpIIC MKy IPaX https://www.resh.edu.ru/
(psimast u oOpaTHas)

50 Teopema 0 TpEX NEpIICH MKy IPaX https://www.resh.edu.ru/
(psimast u oOpaTHas)

51 ¥/TOI MEKLY CKpCLIHBAIOLIHMIHCS https://www.resh.edu.ru/
MPSAMBIMU
[Tonck neprneHIuKyIsIpHbIX OPSIMBIX C

52 MIOMOIIBIO NEPHEHAUKYIISPHBIX https://www.resh.edu.ru/
IJIOCKOCTEH

53 OpTOroHanbHO€ MPOEKTUPOBAHUE https://www.resh.edu.ru/
[TocTpoenue ceyenuii Kyoa, MPU3MBIL,

54 MPaBUJIBHOM MTUPAMUJIBI C IOMOLIBIO https://www.resh.edu.ru/
OPTOTOHAJILHOM MPOEKIINU

55 [TocTpoenue ceuenuii Kyoa, MPU3MBI, https://www.resh.edu.ru/




IIPaBUJILHOM NIUPaMUIBI C TIOMOLIBIO
OPTOTOHAJIBHOM IIPOEKIINHU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTpPaHHUKAX

https://www.resh.edu.ru/

57

[Ipu3Hak nepnesauKyIspHOCTH
MPSAMOM U TIIIOCKOCTHU KakK CJIEJICTBUE
CUMMETPUHA

https://www.resh.edu.ru/

58

[IpaBusIbHBIE MHOTOTpaHHUKU. Pacdyér
PAacCTOSTHUN OT TOYKHU JO INTIOCKOCTH

https://www.resh.edu.ru/

59

[IpaBusbHBIE MHOTOTpAHHUKHU. Pacyér
PacCTOAHUN OT TOYKH JI0 IIJIOCKOCTH

https://www.resh.edu.ru/

60

CrocoOsbI OMTyCTUTD
MEPIEeHIUKYIISAPBl: CHMMETPHS, CIBUT
TOYKH M0 TapajuieIbHOW MPSAMOit

https://www.resh.edu.ru/

61

CnBur 1o HenapauieJIbHON IPSMOH,
M3MEHEHHE PACCTOSHUMA

https://www.resh.edu.ru/

62

KontponpHas padota "B3anmuoe
pacmooKeHue NpsMbIX U
IJTIOCKOCTEH B MmpocTpaHcTBe"

https://www.resh.edu.ru/

63

HOBTOpCHI/IeI yroJja Mexay npsamMbIMn
Ha INIOCKOCTHU, TPUTOHOMCTPHS B
MMPOU3BOJIBHOM TPCYTI'OJIBHUKE,
TE€OpEMa KOCHHYCOB

https://www.resh.edu.ru/

64

IloBTOpEHUE: Yyroa MexIy

https://www.resh.edu.ru/




CKPEILLMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuueckue MeTO b1
BBIYUCIICHUS YTJIa MKy TPSIMBIMU B
MHOTOTpaHHUKAX

https://www.resh.edu.ru/

66

JIByrpansbiit yroj. CBoiCTBO
JIMHEIHBIX YTJI0B JABYTPAaHHOTO yria

https://www.resh.edu.ru/

67

[TepnienquKyNIsIpHBIE TIIIOCKOCTH.
CBoMicTBa B3aUMHO
MEePIEHNKYIISIPHBIX ITOCKOCTEN

https://www.resh.edu.ru/

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEN; TEOpeMa O MPSIMOU
MEepPEeCEeUCHUS ABYX MIIOCKOCTEH
MEPIEeHIUKYISIPHBIX TpETheil
MJI0CKOCTH

https://www.resh.edu.ru/

69

[IpsimoyroapHBIN TapauieNenuIe]t;
Ky0; U3MEepeHus, CBOICTBa
MPSIMOYTOJIBHOTO MapajuieNenunea

https://www.resh.edu.ru/

70

TeopeMa O AxMaroHajlIn
IIpAMOYT'OJIBHOTO IapalICIICIIMIIE A U
CIIEJCTBUE U3 HeE

https://www.resh.edu.ru/

71

CTCpCOMCTpI/I‘-ICCKI/IC U IIPUKJIAJITHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PAaCIIOJIOKCHUEM IIPAMBIX U
IIIIOCKOCTH

https://www.resh.edu.ru/

72

HOBTOpCHI/IeI CKpCHINBAOIIHUECCS
MpAMBIC, IMApAJUICIIbHBIC IIJIOCKOCTHU B

https://www.resh.edu.ru/




CTaHAAPTHBIX MHOTOT'paHHHUKAaX

73

[Tapa napasnenbHBIX IOCKOCTEH HA
CKPEIIUBAIOIINXCS MPSMBIX,
pacCTOSTHUE MEXKTY
CKPEIIUBAIOIINMUCS PSIMBIMU B
MIPOCTBIX CUTYAIUAX

https://www.resh.edu.ru/

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH

https://www.resh.edu.ru/

75

Brruucnenue pacctosHAN MexX Ty
CKPELIUBAOIIMMUCS IPSIMBIMU C
ITOMOIIIBIO EPIEHANKYIIIPHON
IJI0CKOCTH

https://www.resh.edu.ru/

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpeXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB 1
CHUHYCOB JJIs1 TPEXTPAHHOTO yIiia

https://www.resh.edu.ru/

77

DneMeHTHI C(hepUIECKO TeOMEeTPHH:
reoJIe3UYeCcKue JIMHUU Ha 3emiie

https://www.resh.edu.ru/

78

Kontponbras padoTa "Yribl u
paccrosiHus"

https://www.resh.edu.ru/

79

CucreMaTu3anus 3HaHUH
"MHOTOrpaHHUK U €ro 3JeMEHTHI"

https://www.resh.edu.ru/

80

I[Tupamupa. Buaer nupamu.
[IpaBunbHas nupamua

https://www.resh.edu.ru/

81

ITpusma. IIpamas u HakIOHHAs
npusMmsl. [IpaBunpHas npusma

https://www.resh.edu.ru/




[IpsimMoit napaienenunen,

82 MPAMOYTOJIbHBIN NTapajuIeIeHuIe]I, 1 https://www.resh.edu.ru/
KyO

23 BI:IHyKJII)IG MHOTOTpaHHUKH. Teopema 1 hitps:/fww resh.cdu.ra/
Ditnepa
Brinykneie MHOTOTpanHuku. Teopema

84 Diinepa. [IpaBunbHbIC U 1 https://www.resh.edu.ru/
MOJTYTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85 ‘IfOHTpOHBHaﬂ pa6f')Ta 1 https://www.resh.edu.ru/

MHororpaHHuku

26 [TonsaTre BexkTOpa HA TJIOCKOCTH H B 1 https://www.resh.ediru/
MPOCTPAHCTBE

87 CyMMma BEKTOpOB 1 https://www.resh.edu.ru/

88 Pa3HocTh BEKTOPOB 1 https://www.resh.edu.ru/

89 [IpaBuno napamnenenunena 1 https://www.resh.edu.ru/

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1 https://www.resh.edu.ru/
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JIeKAITUX B OJHOMN 1 https://www.resh.edu.ru/
IIJIOCKOCTH

92 CkansipHO€ pou3BeIeHUE 1 https://www.resh.edu.ru/

93 Bermcserie yria Meily BeKTopamit 1 https://www.resh.edu.ru/
B IPOCTPAHCTBE

94 [Ipocreiimue 3a7a4u ¢ BEKTOpAMHU 1 https://www.resh.edu.ru/

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1 https://www.resh.edu.ru/

96 [Ipocreiimme 3a1aun ¢ BEKTOpaMHU 1 https://www.resh.edu.ru/




97 IIpocTenmme 3aga4u ¢ BEKTOPAMHU 1 https://www.resh.edu.ru/
00600

98 © HjeHHe 1 cucTeMaTHsat 1 1 https://www.resh.edu.ru/
3HAHUH
O0001enre U CHCTEMATU3ALUS

99 . 1 https://www.resh.edu.ru/
3HAHUH

100 Hrorosas koHTposIbHas paboTa 1 https://www.resh.edu.ru/

101 Wrorosas koHTposIbHas paboTa 1 https://www.resh.edu.ru/
O06o01Ienre U cucTEMAaTH3a

102 Hj HHAC 1 CHCTEMATH3atI 1 https://www.resh.edu.ru/
3HAHHHI

OBIIEE KOJIMYECTBO YACOB I10 102 1

[TPOI'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

[ToBTOopenue Temsl "KoopauHarsl

1 BEKTOpa Ha INIOCKOCTH U B 1 https://www.resh.edu.ru/
MIpOCTpaHCTBE"
[ToBTOopenue Tems! "CkanspHoe

2 " 1 https://www.resh.edu.ru/
MIPOU3BE/ICHHE BEKTOPOB
[ToBTOpenue Temsl "Beruncienue

3 yrjia MeXJy BEKTOpaMH B 1 https://www.resh.edu.ru/
npocrpasnctae"
[ToBTOpenue TeMsl "YpaBHEHHE

4 MPAMOM, MPOXOAAIIEH Yepe3 Be 1 1 https://www.resh.edu.ru/
TOYKH"
VYpaBHEHHE INIOCKOCTH, HOPMAJb,

5 1 https://www.resh.edu.ru/
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
VYpaBHEHHE ILIOCKOCTH, HOPMAJb,

6 1 https://www.resh.edu.ru/
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax

7 BekTopHoe npousBeieHne 1 https://www.resh.edu.ru/
JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE

8 1 https://www.resh.edu.ru/
MIPOrpaMMHUPOBAHUE
JInneliHbIE HEPABEHCTBA, JIMHEWHOE

9 1 https://www.resh.edu.ru/

IPOrpaMMHUpPOBAHUE




AHaTUTHYECKHE METO/IbI pacuéTa

10 yriaa MEXIy IPSAMBIMU B https://www.resh.edu.ru/
MHOTOIpaHHUKaX
AHaTUTHYECKHE METOIBI pacuéTa

11 yria MEXIy IVIOCKOCTSAMU B https://www.resh.edu.ru/
MHOTOIpaHHUKaX
dopmyna paccTOSIHUS OT TOYKH /10

12 pMyTa b https://www.resh.edu.ru/
IUTOCKOCTH B KOOPJMHATAX
Haxo>xnenue paccTOSHUN OT TOUKU

13 P https://www.resh.edu.ru/
710 TIJIOCKOCTH B KyOe
Haxoxnenue paccTositHul OT TOUKH

14 JI0 TUIOCKOCTH B ITPaBUJIBHOM https://www.resh.edu.ru/
ApaMuJie
KonTtponbHas padoTa

15 " " https://www.resh.edu.ru/

AHanuTH4eCcKasi TeOMETPUS

CeueHnss MHOTOTPaHHUKOB:

16 https://www.resh.edu.ru/
CTaHJApTHbIE MHOTOIPAaHHUKHU
CeueHuss MHOTOTPAaHHUKOB: METO]T

17 https://www.resh.edu.ru/
CJIE/IOB
CeueHunss MHOTOTPaHHUKOB:

18 CTaHJIapTHbIE IIOCKOCTH, https://www.resh.edu.ru/
MepeCceyeHMs IPSIMBIX U IJIOCKOCTEN
[TapannensHble npsiMbIE U

19 https://www.resh.edu.ru/
IUIOCKOCTH: NIapajuIeNIbHbIE CEUEHUS
[TapannenpHble NpAMBIE U

20 p p https://www.resh.edu.ru/

IJIOCKOCTH: Pac4€T OTHOLLEHUI




21

[TapamienpHble IpsiMBbIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKPCIIUMBAOIIUMHUCS ITPAMBIMUA

https://www.resh.edu.ru/

22

[lepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYISIPHBIX IUNIOCKOCTEN 1
MPSIMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

https://www.resh.edu.ru/

23

[IepnenquKynsipHbIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEePIEHIUKYIIIpax

https://www.resh.edu.ru/

24

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BEIYHUCIICHUS IUTUH B
MHOTI'OIpaHHUKAaX

https://www.resh.edu.ru/

25

[ToBTOpeHue: miomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOPaKEHHMS T0100Us

https://www.resh.edu.ru/

26

[ToBTOpEHUE: TUIOIIAIH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IAIeH, COOOPaKEHHS T0100Us

https://www.resh.edu.ru/

27

[ToBTOpEHUE: TUIOMIAIH
MHOTOYTOJILHUKOB, (POPMYJIbI 1151
TJIOIA IeH, COOOPaKEHHS 1T0100Us

https://www.resh.edu.ru/

28

IInmomanu ceuenuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaxKeHus Moa00us

https://www.resh.edu.ru/




29

[Inomanu ceyenui
MHOTOTPaHHUKOB: IIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TIOJ00HS

https://www.resh.edu.ru/

30

KonTtponsnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOTpPaHHUKOB"

htths://www.resh.edu.ru/

31

O0BéM Tema. O0beEM
MPSAMOYTOJIBHOTO TTapaJuIeieue/1a

https://www.resh.edu.ru/

32

3amgaun 00 yaBOEHUH Ky0a, O
KBaJ[paType Ky0a; O TPUCEKIINH yTiia

https://www.resh.edu.ru/

33

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIbHOTO MapajuieNenunena

https://www.resh.edu.ru/

34

[Ipuknamabie 3a1a49M, CBSI3aHHBIC C
BBEIUHCIIEHHEM 00BEMA
MPSMOYTOJIBHOTO TTapaJuIeeue/ia

https://www.resh.edu.ru/

35

O0BEM TIPSIMO TPU3MBI

https://www.resh.edu.ru/

36

CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BbEMOB
NPSAMOU MPU3MBbI

https://www.resh.edu.ru/

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI IPU3MBI

https://www.resh.edu.ru/

38

Brraucnenue o6EMOB Tel ¢
MIOMOIIBIO ONPEAETEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM

https://www.resh.edu.ru/




IIPU3MBI

39

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O0bEM mupaMuIsI

https://www.resh.edu.ru/

40

dopmyna 00bEMa THPaAMHUIBL.
OTtHomeHne 00HEMOB TTUPAMUTL C
00LIUM YIJIOM

https://www.resh.edu.ru/

41

®opmyna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00LIUM YTJIOM

https://www.resh.edu.ru/

42

CrepeoMeTpuiecKue 3a/1auH,
CBsI3aHHBIE C 00OBEMAMH HAKJIOHHOM
TIPHU3MBI

https://www.resh.edu.ru/

43

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHbBIE C 00bEMaMU TUPAMU/IBI

https://www.resh.edu.ru/

44

[Ipuknagabie 337291 11O TEME
"O0BEMBI Ten", CBSI3aHHEBIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

https://www.resh.edu.ru/

45

[Ipuknagabie 337291 110 TEME
"O0BEMBI Ten", CBI3aHHEBIE C
00BEMOM MMUPAMU/TBI

https://www.resh.edu.ru/

46

[Ipumenenne 00bEMOB. Beiuncienue
paccTosiHUA 10 IIOCKOCTH

https://www.resh.edu.ru/

47

KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

https://www.resh.edu.ru/

48

]_II/IJ'II/IH,[[pI/ILIeCKaH IMMOBCPXHOCTD,

https://www.resh.edu.ru/




o0Opa3yroIne MUIHHIPTISCKON
IIOBEPXHOCTH

49

Hunuuap. [psamoit kpyrosou
nunuHap. [nomane noBepxuocTu
LUAJIMHIPA

50

Konnueckas moBEpXHOCTB,
00pa3zyrolre KOHMIEeCKOM
nosepxHoctu. Konyc

https://www.resh.edu.ru/

51

Ceuenune KOHYyca TUIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBAHUA

https://www.resh.edu.ru/

52

VYceuénnblil konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

https://www.resh.edu.ru/

53

[Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM TOBEPXHOCTU KOHYCA

https://www.resh.edu.ru/

54

[Tmomaas 60KOBOM OBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

https://www.resh.edu.ru/

55

CrepeomerpuuecKkue 3a1aun Ha
JI0Ka3aTelbCTBO U BBIYUCICHHE,
IIOCTPOEHHEM CEUEHUH LMInHApa,
KOHYyca

https://www.resh.edu.ru/

56

CrepeomeTpHuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOEHUEM CEYEHMI LIUIMHIPA,
KOHyca

https://www.resh.edu.ru/

57

HpI/IKJ'Ia,[[HLIe 3aaa4u, CBA3aHHBIC C

https://www.resh.edu.ru/




OUJIMHAPOM

58

HpI/IKJIaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://www.resh.edu.ru/

59

Cdepa u map

https://www.resh.edu.ru/

60

[epeceuenwue cdepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300paxxeHue mapa

https://www.resh.edu.ru/

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIockocThi0. Bua u
n300paxkeHue mapa

https://www.resh.edu.ru/

62

VYpasuenue chepsl. [Tnomanp cheps
u e€ yacTeit

https://www.resh.edu.ru/

63

Cummetpus chepsl U mapa

https://www.resh.edu.ru/

64

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO ChEpoi U MIapoM,
MOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

https://www.resh.edu.ru/

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U Mapom,
MOCTPOCHUEM MX CEUEHU I
IIJIOCKOCTBIO

https://www.resh.edu.ru/

66

HpI/IKJ'IaI[HLIe 3aaa4yu, CBA3aHHBIC CO

https://www.resh.edu.ru/




cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BBIYHCIICHUS B https://www.resh/edu.ru/
OKPYXHOCTH, CTAaHJAAPTHBIE TI0100Ms
Pasznnunble KoOMOMHALIMA TEN

68 https://www.resh.edu.ru/
BpallleHUs 1 MHOTOTPAaHHUKOB
3amauu no teme "Tena u

69 " https://www.resh.edu.ru/
TTOBEPXHOCTHU BpalIEeHUS
3agaun o teMe "Tena u

70 " https://www.resh.edu.ru/
TTOBEPXHOCTH BpaIIECHUS
Kountponbnas padota "Tena u

71 " https://www.resh.edu.ru/
TTOBEPXHOCTH BpaIIECHUS
O0BéM rmmuHapa. Teopema 00

72 . P P https://www.resh.edu.ru/
00BbEME MPSAMOTO MHJIUHIPA
Brrunciaenne o0bEMOB Ten ¢

73 MOMOIBIO OTIPEACIIEHHOTO https://www.resh.edu.ru/
uHaTerpasia. O6bpEM KOHYCa
IImomany OOKOBOU U ITOJIHOK

74 https://www.resh.edu.ru/
MOBEPXHOCTH KOHYCA
CrepeomeTpuyecKue 3a/1auu,

75 CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB https://www.resh.edu.ru/
LUJIMH]pA, KOHyCa
[IpuxknagHeie 3a1a4u 10 TEME

76 "OOBEMBI U TUIOIIATN TTOBEPXHOCTEMH https://www.resh.edu.ru/
Ten"

77 OO0BEM 11apa U MAapOBOTO CEKTOPA. https://www.resh.edu.ru/




Teopema 06 00béme mapa. [lnomans
cdeprl. CTepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HEMOB
1Iapa, mapoBOTo CerMeHTa 1
IIapOBOTO CEKTOpa

78

[IpukiagHeie 3aqa4n o TeMe
"O0BEMBI Ten", CBA3aHHEIE C
00BEMOM I1apa U IIOMAIBI0 CPEPHI.
CoOTHOIICHUS] MEXKTY TTOTIAASIMHU
MMOBEPXHOCTEH U 00bEMaAMHU
MOJOOHBIX TE

https://www.resh.edu.ru/

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mogo0uu.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TeJ U IJI0IAaAe TOBEPXHOCTEN

https://www.resh.edu.ru/

80

Kontponsnas padota "[lmomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

https://www.resh.edu.ru/

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHust u
paBeHcTBO Quryp. Obuiue cBoiicTBa
IBIDKECHUN

https://www.resh.edu.ru/

82

Bupl 1BuKeHMIN: TapauieabHbIN
MEPEHOC, LICHTPaJbHAsl CHMMETPUS,
3epKalibHasi CHMMETpHs, TOBOPOT
BOKPYT NPSIMOU

https://www.resh.edu.ru/




83

[Ipeo6pazoBanust mogoous. [Ipsmas
u cdepa Ditnepa

https://www.resh.edu.ru/

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABWIKCHUS

https://www.resh.edu.ru/

85

KoHuTtponsHas padora "BekTopsi B
npocrpaHcTee”

https://www.resh.edu.ru/

86

O6o06mmaromiee nopropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"[TapamienbHOCTD NPSMBIX U
IUTOCKOCTEN B MpoCTpaHcTBe"

https://www.resh.edu.ru/

87

O6o6matomee moroperue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHuil: "BekTopsl
B IIpOCTpaHCTBE"

https://www.resh.edu.ru/

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHuil: "BekTopsl
B IIpOCTpaHCTBE"

https://www.resh.edu.ru/

89

O6o06matomee moropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucrtemaTtusanus 3Hanui: "O0bemM
MHOTOTpaHHUKa"

https://www.resh.edu.ru/




90

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucteMaruzanus 3HaHuii: "O0beM
MHOTOTpaHHUKa"

https://www.resh.edu.ru/

91

O6o06maromiee nopropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cucreMaTu3anus 3Hanui: "Ilnomann
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TCII

https://www.resh.edu.ru/

92

O6o06mmaromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Thnontaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCII

https://www.resh.edu.ru/

93

Hrorosas koHTposbHas paboTa

https://www.resh.edu.ru/

94

Hrorosas koHTposbHas paboTa

https://www.resh.edu.ru/

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

https://www.resh.edu.ru/

96

HcTopus pa3BUTHS CTEpPEOMETPUH
KaK HayKd U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

97

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B Pa3BUTUU

https://www.resh.edu.ru/




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOTHI

98

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://www.resh.edu.ru/

99

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NUHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://www.resh.edu.ru/

100

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

101

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

102

HcTopus pa3BUTHS CTEpPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

10







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOIA
NpOBePSIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [TpuMeHsTh aKCMOMBI CTEPEOMETPUH M CIIEJCTBHS M3 HUX MPH PEIICHUU
' reOMETPHUYECKHUX 33129
73 OmnepupoBaTh MOHATHUSMH: TAPAJUICITBHOCTh M TEPIECHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumnmposaTh B3anMHOE PacIoNIOKEHHE NPSMBIX M TIOCKOCTEH B
' NPOCTPAHCTBE
OmnepupoBaTh MOHATHIMU: IBYTPAaHHBINA YroJl, TPAaHU JIBYTPAaHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO yIJla, JUHEWHBIM YroJl JBYIPaHHOTO YIJia,
rpaaycHas Mepa JBYTpaHHOTO yria
76 OnepupoBaTh NOHATHUSAMU: MHOTOTPAHHUK, BBINYKIIBIM U HEBBITYKIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (MHMpamuia, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuIesenuIie1, Kyo)
KnaccuduinmpoBare  MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUS IS
73 Kkiaccupukanuu  (BBINYKJIbIE W HEBBINYKIbIE  MHOTOTPaHHHKH,
' MpaBWJIbHBIE MHOTOTPAaHHHMKH, TMpPAMbIEe U HAKJIOHHbIE IPU3MBI,
napasuiesenune/ibl)
79 OnepupoBatb TIOHATUSIMU: ceKymas MJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATP TPUHLUIIBI TOCTPOEHUS CEYEHHH  MHOTOTPaHHHKOB,
' HCIIOJIb3YSl METO/I CJIEIOB
Ctpouthb ce4yeHHs] MHOTOTPAHHHUKOB METOJOM CJIEIOB, BBIMOJIHSITD
7.11 (BBIHOCHBIE) IIJIOCKHME YEPTEKU U3 PUCYHKOB TMPOCTBIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3y
Pemath 3aaun Ha HaxOXKJACHUE TEOMETPUYECKUX BEIHUMH MO 00pas3iam
WM ajropuTMaM, MPUMEHSS WU3BECTHBIE aHATHTUYECKUE METOMIbl MPHU
7.12 pelIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3aJady Ha BbIYHCICHUE

paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH O HpHMOﬁ, OT TOYKHUIO
TNIOCKOCTH, MCKAY CKPCIINMBAOIITUMHUCA MPSAMBIMUA




7.13

Pemate 3ala4ui Ha HaXOXJICHUC I'COMCTPUICCKHUX BCIIMYUH I10 06pa3uaM
W aJIroputMam, MpUMCHAS HM3BCCTHBIC aHAJIUTUYCCKUC MCETOIbI IIPU
PCHICHHUU CTAHAAPTHBIX MAaTCMATUUYCCKUX 3a/ila4 Ha BBIYHMCJICHUC YIJIOB
MCXKAY CKPCHIMBAOIIUMUCA HPAMBIMH, MCKIY HpﬂMOfI " ITIJIOCKOCTBIO,
MCXKAY IJIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Bbraucnare 00bEMBI M IIJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3zma, THMpamuma) € OpuMEHeHHeM  (OpMYN,  BBIYUCIATH
COOTHOILIEHUS MEXY TUIOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu 10 100HBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh NOHSTUSMU: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, HpPEJICTaBICHHYIO Ha
YepTekKax U PUCYHKAX

7.17

[IpumensTh reomMeTpudecke QaxKThl ISl pEHIeHUsS CTEPEOMETPHUECKUX
3a/1a4, MPEANoJaralolMX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

7.18

[IpuMeHATs mNpocTeilMe NpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

7.19

[IpuBoauTE IpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpumeHsTh MONydyeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh
peayibHbIE CUTyallud WU NPUMEHSATh W3YYECHHBIE MOHATHS B Ipoliecce
MOUCKA peIIeHUs] MaTeMaTH4ecKd C(HOPMYIUPOBAHHON MpoOIeMBbl,
MOJIENTUPOBATH pPealibHbIe CUTYalluu Ha SI3bIKE F€OMETPHUH, UCCIIEI0OBATh
MIOCTPOCHHbIE MOJENU C HCIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITHH U
TeopeM, anrmapara areOpbl, pelaTh IPaKTHUYECKUE 3aJa4u, CBSI3aHHbIE C
HaX0XJICHUEM T'€OMETPUUYECKUX BETNUHH

11 KIIJACC

Kox
NpoBEPsSIEMOr0
pe3yJabTaTa

6

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3oBaHusi

I'eomerpus

6.1

OnepupoBatb MOHATUSAMH: HUAJTUHIPUYECKAs MOBEPXHOCTb,
oOpa3yolyue HUIUHAPUYECKOH MOBEPXHOCTH, HHIUHIADP, KOHUYECKas
MOBEPXHOCTh, O00pa3ylolre KOHHYECKONW TMOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTh




6.2 PacniosnaBars Tena BpaieHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBSACHATD CIIOCOOBI MOTYYSHUS TEJT BPAIICHHUS
6.4 KnaccugunupoBaTs B3aMMHOE PacIioyioxKeHHe cephl U MIIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAHME ILIAPOBOTO CJIOSI, BBICOTA
IIApOBOTO CJI0s, IIIAPOBOW CEKTOP
6.6 Berancnare 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TeNl BpalICHHUS,
' F€OMETPUUECKUX TEJI C IPUMEHEHHEM (popMyIl
OnepupoBaTh TOHATHUSIMHU: MHOTOTPAHHUK, BIUCAHHBIH B chepy u
6.7 OTHMCaHHBIN 0K0JI0 cdepbl, chepa, BNUCaHHasi B MHOTOIPAHHUK UJIH TEJIO
BpaIeHus
6.8 BbUMCIATE  COOTHOIIEHUS MEXAY IUIOMIAJSIMH TOBEPXHOCTEH W
' 00BEMaMK TIOI0OHBIX TEI
6.9 N3o0pakats nzydaemble GUTYpPBI OT PYKH U C MPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX HHCTPYMEHTORB
BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEeXKH W3 PUCYHKOB TPOCTBIX
6.10 00BEMHBIX (QUryp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHMS TeJ
BpaIeHus
W3Bnekarb, MHTEpHpeTHPOBaTH M MpeoOpa3oBbIBaTh HWHGOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reoMeTpudecke (QaxKThl ISl pEHICHUS CTEPEOMETPHUECKUX
6.12 3a/a4, MPEANoaralmlX HECKOJbKO LIAroB PELICHUs, €CIU YCIOBUS
IPUMEHEHHUS 33JIaHbl B ABHOHM opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE
BoInonHATE A€WCTBUSI CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpa Ha YHCIIO, OOBSCHITh, KAKUMU CBOWCTBAMU OHU
oOazmaroT
6.15 [IpumeHsTh MpaBUIO NapasuieNenune1a Ipy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATUSIMU: ACKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
6.16 BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yrol MeXAy BEKTOpaMH, CKaJISIpHOE IMPOU3BEICHHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMITJIAaHAPHBIE BEKTOPBI
HaxonuTh cymMMy BEKTOpPOB U NPOU3BEJEHHE BEKTOpa Ha YHUCIO, Yroj
6.17 MEX1y BEKTOpPaMH, CKaJIIPHOE MPOU3BEJCHHE, paCKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3anaBaTh IUIOCKOCTh YPaBHEHUEM B JICKApPTOBON CHCTEME KOOPAMHAT
6.19 Pemate mpocreifline reoMeTpUyYecKHe 3aJauyd  Ha PUMEHEHHE

BCKTOPHO-KOOPANHATHOT'O MCTO A




6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUN H
HaXO0XKXJACHUC I'COMCTPUUCCKUX BCIUYHH 110 o6pa3uaM WK aJiIrTOpUTMaM,
IIPpUMCHSIA HU3BCCTHBIC MCTOAbI npu peICHUN CTaHJapPTHBIX
MaTCMaTHYCCKHUX 3aaa4

6.21

[IpuMeHATs mNpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHsATs MONydyeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh
peaJibHblE CUTyallud WU TNPUMEHSATh W3YYEHHBbIE TOHATHSA B IpoLEcce
MIOMCKA pelIeHUs] MaTeMaTHuecKd Cc(GOpMYIUPOBAHHON MpOoOIeMBI,
MO/JIEIIMPOBATh pEaJbHbIE CUTYal[UX HA A3BIKE F€OMETPUHU, UCCIEA0BATh
IIOCTPOCHHBIE MOJIEIN C HCIOJIBb30BAHUEM I'€OMETPUYECKUX MOHATHU U
TeopeM, anrmapara anreOpsbl, pelaTh IpakKTHUEeCKUe 3a/1aul, CBSI3aHHbIE C
HaX0XJIEHUEM T'€OMETPUUYECKUX BETUNUHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbBIE TOHATHUS CcTepeoMeTpuH. Touka, mpsmasi, INIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMaTH4YECKOM  IOCTPOEHHM  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPHH U CIEACTBUSA U3 HUX

7.2

B3auMHOEe pacnonokeHue INpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaroIIHecs,
napajulefibHble ¥ CKpelMBamomuecs mnpsMble. [lapannenbHOCTs NpsAMBIX U
IUIOCKOCTEH B  MPOCTPAHCTBE: MapajljlelibHble MpsMble B IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MAPAIJICIBHOCTh NPSIMON U IUIOCKOCTH. YTJBIC
COHAINpPABJICHHBIMH CTOPOHAMH, YIroJl MEXAYy MNpSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaslieNbHble IIOCKOCTH, CBOMCTBA MapaJlieIbHbIX
mwockoctel. [Ipocreiinme npocTpaHCTBEHHbIE (UIYphl HA MIOCKOCTU: TETPadAp,
KyO, napajjienenure]], IoCTpOeHUEe CeUeHHM

7.3

[lepnieHIUKYIAPHOCTh TPSIMOW M TUIOCKOCTH: TMEpPHNEHAMKYJISPHBIE MpsMbIE B
MIPOCTPAHCTBE, MpsIMble MapajuleNibHble M TEPHEeHIUKYISIpHbIE K IUIOCKOCTH,
MPU3HAK TEPIEHIUKYIIPHOCTH TMPSAMON W IJIOCKOCTH, TeOopeMa O NpsIMOi
MEePIEHANKYJISIPHON TIJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOU U
IUIOCKOCTBIO,  JABYTPAHHBIM  YroJi, JIMHEHHBIA yroja JBYIPAaHHOTO  yrija.
[lepnieHuKynAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JIO ITUIOCKOCTH, PacCTOSIHUE
OT MPSAMOI1 10 TUIOCKOCTH, MPOEKLMsI GUTYphI HA TIOCKOCTh. [lepneHInkynsapHOCTb
IJIOCKOCTEH: MpHU3HAK MEPHEHAUKYIIPHOCTH JABYX IUIockocTeil. Teopema o Tpéx
MePIeHIUKYIIApax

7.4

IlonsaTue MHOI'OrpaHHUKa, OCHOBHBLIC J3JICMCHTBI MHOI'OI'PaHHHKA, BBIIIYKIBIE H
HEBBIITYKJIBIC MHOTI'OI'PAaHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/ISMaZ n-yroJibHagd
IIpu3Ma, r'rpadHd 1 OCHOBAHUWA IIPU3MBI, IIpsAMasd W HAKJIIOHHAA IIPU3MBI, OokxoBasg u
I1I0JIHasA IOBCPXHOCTDb IIPpU3MBEI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ
ImapajiCiaCimIica u €ro CBOICTBA. HI/IpaMI/II[aI n-yrojibHas nvupamMuzia, rpaHud H
OCHOBAaHUC IIUpaMHIbI, OOKOBas M IMOJIHAS IOBCPXHOCTDH ITUPaMUibI, IIPABUJIbHASA U
yceqéHHasl nupamMuja. DIIEMEHTBI npuaMbl "W IMUPAMUBI. HpaBI/IJIBHBIe
MHOTOTpaHHUKHU: TOHATHUEC IIPABUIIBHOTO MHOTOT'paHHUKA, IIpaBHJIbHAsA IIpU3Ma U
InpaBUJibHad IUpaMUa, HIpaBUJIbHAd TPEYroJibHasA IMUpaMuJia U HpaBI/IHBHHﬁ
TCTpas’ ap, KY6 Hpe,Z[CTaBJ'IeHI/Ie O IMPAaBUWIBbHBIX MHOTOTpAaHHHUKAX: OKTas3ap,
AOACKAd AP U UKOCAAPYTrue CeueHus IMPU3MBbI U TMPAMHUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DIIEMEHTBI CUMMCTPHUHU B TUpaMHIax, MapaJuICICIIUIICaAax, IMPpaBUJIbHbIX




MHOT'OrpaHHUKax

7.6

Bbruncrnenue »1eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriel. [lmomans
OOKOBOW TOBEPXHOCTH M IOJHOW TOBEPXHOCTH TPSAMOW TPU3MBIL, IJIOMIA]Ih
OCHOBAaHUH, TeopemMa 0 OOKOBOI TIOBEPXHOCTH MPsMOU nipu3Mbl. [1nomans 60koBoi
[IOBEPXHOCTU U IOBEPXHOCTH MPABUWIBHOW MHPaMHJbl, TEOpeMa O IUIOLIaau
yceuénHoil nupamuabl. [lonstue 06 00béme. OObEM UPaMUIBL, TPU3MBI

7.7

[TogoGHble Tema B mpoctpancTBe. COOTHOMICHUS  MEXKIY  IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, OOpa3yIOUIUe WIMHIPUUECKONH MOBEPXHOCTH,
OCb LMIUHAPUYECKOW TmoBepxHOCTU. [lunuuap: ocHoBaHuMs u  OOKOBas
MOBEPXHOCTh, 00pa3ymolas U 0Ch, IIIOMIA > OOKOBOM U MOJHON NOBEPXHOCTH

6.2

Konnueckass moBepXHOCTb, 00pa3yloliye KOHUYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW moBepxHocTH. KoHyc: ocHOBaHME W  BepILHHA,
oOpasyromass ¥ OCh, IJIOMIAb OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolue U BbICOTa, OCHOBAHUS U OOKOBasi TIOBEPXHOCTh

6.3

Chepa wm map: 1eHTp, paanyc, AWAMETp, TUIOIIAJb IOBEPXHOCTH C(EpHI.
B3anmMHoe pacrionoxenne chepsl H MIIOCKOCTH, KacaTelbHasl TNIOCKOCTh K cdepe,
IJI01a T CHephl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KOM6I/IHaL[I/II/I TCJI Bpalll€HUA W MHOI'OTPaHHHKOB. MHOl"Ol"paHHI/IK, OITMCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'PpaHHUK, HJIM TCJIO BPAIlCHUA

6.6

[Tonsitne 06 o6véme. OcHOBHBIE CBOMcTBa 00bEMOB Ten. Teopema 00 0O0bEME
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM LUIUHIpA,
koHyca. O0bEM 1mapa u miomaas chepbl

6.7

[TogoGuble Tema B mpoctpaHcTBe. COOTHOIIGHHS MEXKIY IUIOMIAASMHU
MMOBEPXHOCTEH, 00bEMAMU TI0I0OHBIX TEIT

6.8

Ceuenns MUJIIMHApAa (HapaJIJ'IeJ'IBHO N MNEPINCHAUKYIIAPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOG OCHOBAHHIO U MPOXOIsAIICC UCpe3 BepH_II/IHy'), CCUCHUS IIapa

6.9

BeKTOp Ha IUIOCKOCTU U B IIPOCTPAHCTBC. CrnoxxeHrue M BBIYNTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOPA HA YHCJIO. Paznoxenue BCKTOpPAa 110 TpeM HEKOMIIJIaHApHBIM
BCKTOpaM. HpaBI/IJ'IO napajijiejacnuiicaa. Perenue 3aaa4, CBsA3aHHBIX C
NPUMCHCHUEM IIpAaBUJI JEeNCTBUH C BCKTOpaMu

6.10

HpSIMOYFOJ'ILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,Z[I/IHaTBI BCKTOpA.




[Ipocteitimme 3amaym B KOOpAMHATAX. YTOJ MEXAy BekTopamu. CkajasipHOe
IIPOU3BEICHUE BEKTOPOB. BhIUnCiIeHUE YIIIOB MEXAY IPSIMBIMU U IUIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELICHUH I'€OMETPUUECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NMpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne MeromgaMu JOKa3aTeNbCTB, AITOPUTMAMH DEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBATH U ONEPUPOBATh MOHATUSMU: ONIPEIEIICHUE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOICTBO, MpPHU3HAK, J0KA3aTEIbCTBO,
PaBHOCHUIIBLHBIE (bOpMyIUPOBKHY; [IPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIOJNOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, MCIOJB30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIUW, IPOBOAUTE JOKA3aTCIbHBIC PACCYXKIACHUS
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO MIpaBUIIBHOCTH
pacCy)KJIeHHWH; YMEHHE OIEePHpPOBATh MOHATHUSIMH: MHOYECTBO,
MOJIMHOXECTBO, OTIEpAIMU HaJlT MHOKECTBAMH, YMEHHUE HCIIOJIbh30BATh
TEOPETHKO-MHOKECTBEHHBIN  ammapar il ONHCaHUs  peajbHbBIX
MIPOIIECCOB | SIBICHUH ¥ MPH PEIICHUH 33734, B TOM YHCJIE U3 JAPYTHX
y4eOHBIX TIPEJMETOB; YMEHHE OIEPUPOBATH MOHATUAMU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh U
OIHCBIBATH I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Irpadbl PU

PEIICHNH 3aJa4

VYmenune ONICpUPOBATH NOHATUAMU: HATYPaAJIbHOC YHUCIO, HEI0€ YUCIIO,
CTCIICHb C ICJIbIM IIOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKAa3aTCJIECM, CTCIICHbL C HeﬁCTBHTeHBHLIM
IIOKa3aTcCJICM, J'IOl"apI/I(bM qucia, CHHYC, KOCHMHYC U TaHI'CHC
ITPOU3BOJIBHOTO YHCJId, OCTATOK IIO MOJAYJII0, palMOHAJIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBa HATypaJbHBIX, O CIbIX,
palnOHAJIbHBIX, JIECTBUTEIBHBIX quceil; YMCHHUC HCIIOJIb30BATh
IMPU3HAKU OCIIUMOCTH, HalMEHBIINH O6H.[I/II71 JACITUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3iM4YHbIMU TMO3ULHUOHHBIMH CUCTECMaMMU CUHUCIICHUA; YMCHHC

BBINIOJIHATh BBHIUMCJICHUE 3HAYCHUIN U npeo6pa30BaHI/151 BLIpa)KCHI/II\/'I (¢{0)




CTETIEHSIMH U JorapudmamMu, mpeoOpa3oBaHusl APOOHO-PALMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATh MOHATUSIMU: IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi ~ MPOTPECCHsi,  TeOMETpUYecKas  MPOTrPeccHs,
0eCKOHEYHO YOBIBAIOIIas TE€OMETPHYECKas NPOTPEeccusi; yMEHHe
3a/aBaTh  IOCJEN0BAaTENbHOCTH, B TOM 4YHCIE C  IOMOUIBIO
PEKyppeHTHBIX  (QOpPMYJI;  YMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIAa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, (opMa 3alucu KOMIUIEKCHBIX YHCEN
(reoMeTpuyecKkas, TPUTOHOMETpUUECKass M aireOpandeckas); yMeTb
MIPOU3BOJIUTh apU(PMETHUECKHUE NEUCTBUSA C KOMIUIEKCHBIMHU YHCIIaMU;
NPUBOJUTh  MPUMEPHl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 wu 3X3, onpenennuTens

MaTpHIIbl, TEOMETPUUECKHI CMBICI OTIpEAETUTENS

YMenue onepupoBaTh NOHSITUSMU: PALlMOHAIbHBIE, UPpPALIOHAIbHBIE,
MoKa3aTeabHble, CTENIEHHBIE, JOTapu(pMUIecKie, TPUTOHOMETPUYECKUE
yYpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMBbl; YMEHHE OIEepUPOBATH
MOHATHSAMH: TOXKJIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUIBHOCTH
ypaBHEHUH, HEPABEHCTB U CHUCTEM; yMEHHUE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOINBIO PA3IMYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C MapaMeTpoM; IPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEHICHUS MaTeMaTHYEeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HNOHATUAMM: (QYHKIMS, YETHOCTh (DYyHKIMH,
HNEpUOUYHOCTb (PYHKIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKLIMY, SKCTpeMYM (YHKIMH, HauOoJIblIee U HAaUMEHbIIIee 3HAUEHUS
(GyHKUMH Ha TPOMEXKYTKE, HeNpepblBHAas (YHKIMSA, aCHUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil U (pU3MUECKU CMBICI TPOU3BOAHOM, TepBOOOpa3Has,
ONpeNeNEHHBI MHTErpal; yMEHHE HaxOJUTh AacCHUMIITOTHI Trpaduka
(GYHKLIMHU; YMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMITO3UIMM (PYHKIUI, HAXOUTh YpaBHEHUE KacaTeIbHOU
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTApHBIX

(I)YHKHHﬁ; YMCHUC HUCIOJb30BaTh MNPOU3BOAHYHO [JId HCCICIOBAHUA




(GyHKUIMH, HAXOAUTh HAWOOJBIINE U HAUMEHbBIINE 3HAYCHUS (PYHKIHI;
CTpPOWTh TpauKH MHOTOWIEHOB C HCIIOJB30BAaHMEM armapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO UL
HAXOXKJCHUS HAWIY4IIero pelmieHHs B TNPHUKIAAHBIX, B TOM YHCIIE
COLIMANIBHO-9KOHOMUYECKUX M  (PU3MUECKMX 3ajJadax; HaXOJUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HMHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOrO  MOJEIHMPOBAHUS  C  TIOMOIIBIO

T depeHInanbHbIX YpaBHEHHUH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMH, oOpaTHas
(GyHKIMSA, KOMIO3ULMA (QYHKIUH, JTUHEHHas (QyHKUMS, KBaJpaTUyHas
GyHKIMS, — paluMOHAIbHas  QyHKIuS, CTeNeHHas  (QYHKUUS,
TPUrOHOMETpHUUECKHe (YHKIHH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN U3y4EHHBIX (YHKIUH, BBINOJHATH MpeoOpa3oBaHus
rpadukoB GyHKIUH, UCIIOJIB30BATh TpadUKU A U3yUEHHS MPOIIECCOB
U 3aBUCHMOCTEH, NP PELICHUH 3a/1a4 U3 APYrHX y4eOHBIX IPEIMETOB
U 3ajJad U3 pealbHOM >KM3HM; BbIpaxaTb (popMyiaaMHM 3aBUCHUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IrpaMKH GYHKLIUHN AJ1s
pelieHus] ypaBHEHUWI, HEpPaBeHCTB W 3aJjady C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aa4YW Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IIPOLCHTHI, 10U U 4YaCTH, HA ABHUKCHUC, pa60Ty, CTOMMOCTB TOBApPOB U
yCiyr, HaJloru, 3aaa4yu U3 obnactu YIIpaBJICHUA JIMYHBIMH U
CEMEMHBIMH (bl/IHchaMI/I); COCTABJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPaBCHCTBA MW HX CHUCTEMbI IO YCIOBHUI 3aJa4H, HCCICAO0BATH
INOJIYHCHHOC PCHICHUE U OLUCHHUBATH HpaB,Z[OHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJACIINPOBATL PCAJIBHBIC CUTYAllUUM HaA S3BIKC MATCMATUKH,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUS, HCPABCHCTBA U HX CHUCTCMBI I10
YCIOBHIO 3aJga4du, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpUpOBaATH MOHATHAMMN cpeaHee apHQ)MeTqucxoe,

MEIHaHa, HanOOoJIbIlIee U HaMMEHBIIIEE 3HA4YCHHA, pa3Max, JUCIICPCUs,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOIO HA0OPa; yMEHHUE H3BICKATh,
MHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIax, Ha
Irarpammax, rpaukax, OTpakaroulylo CBOMCTBA peabHBIX MPOLIECCOB
U SBIICHUH; MpPEACTaBIATh HH(POpPMALMIO C IOMOLIBIO TaOIHL M
JyarpamM; HCCIIe[JoBaTb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUeCKUX METOJOB W JIIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEMHOW perpeccuu

YMeHHe omnepupoBarh MOHATHAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJIb30BAHMEM TI'paUUYeCKUX METOJIOB; MPUMEHSTh
(GopMyIbl CIIOKEHHUSI U YMHOXEHHSI BEpOSITHOCTEH, (PopMyiy MOJHOM
BeposATHOCTH, Gopmyny beprymin, komOuHaTOpHbIE (GaKTBl W
(hopMyIbl; OLIEHHWBATh BEPOSITHOCTH pPEAIbHBIX COOBITHI; yMeHHE
OTIepUpOBaTh TMOHATUSAMU: CiydyallHas BEJIMYMHA, paclpeeeHue
BEPOSATHOCTEHN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHUE CIy4ailHOM Benu4uHbl, (GYHKIUU paclpelesieHus u
IJIOTHOCTH  PAaBHOMEPHOrO,  IOKAa3aTe€IbHOTO W HOPMAJIBHOIO
pacmpeneneHnii; yMEHUE HCIOJIb30BaTh CBOMCTBA  HM3YYECHHBIX
pacrnpeneneHni Ui pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHAMU: 3aKOH
OONBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAHUN; YyMEHHE
OPUBOJIUTH MPUMEPHl MPOSBICHUS 3aKOHA OONbIIMX YHCET B
OPUPOJIHBIX M OOUIECTBEHHBIX SIBJICHUSX; YMEHHE OIEPHUPOBATH
NOHATUSAMU: COYETAHUE, MEPECTAHOBKA, YHUCIO COYETAHWW, YHUCIO
nepecTaHoBOK; OMHOM HbrOTOHA; yMeHUEe MPUMEHATh KOMOMHATOPHBIE
(akThl U pacCyKICHHs IS PEIeHUsl 3a/a4; OLIEHUBATh BEPOSTHOCTU
pealbHbIX  COOBITHI; COCTaBISTH BEPOSTHOCTHYIO MOJENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATUAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JBYIpaHHBIN yroJ, TPEXTPaHHBIN yroj, CKpELIUBAIOIIUECs MpsMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YTOJ
MEXY NPAMBIMH, YTOJ MEXKIY NPSIMOW U IIIOCKOCTBIO, YrOJl MEXIY

TIOCKOCTAMMU, PAaCCTOAHUC OT TOYKH JO IIJIOCKOCTH, PACCTOAHUC MCIKIAY




IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BATh
IpU peIIeHUH 33734 HM3y4eHHbIE (aKTBl U TEOPEMBI TUIAHUMETPUU;
YMEHHE OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHPA; CTPOUTH
MaTE€MaTHYECKHE MOJEIA C IOMOIIBI0 T'€OMETPUYECKUX IOHATUUA M

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3a]a4n
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YMeHue onepupoBath MOHATHAMU: IUIOMAAb GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, TPABIJIbHBI MHOTOTPAaHHUK, CEYEHIUEe MHOTOTPAaHHHUKA,
KyO, Mapajulelenumnen, Mpu3Ma, NupaMuia, Qurypa u TOBEPXHOCTb
BpallleHus, WINHIP, KOHYC, map, cdepa, miomanb chepsl, TUIOMaas
MOBEPXHOCTH THPAMUJbL, TPU3MBI, KOHYyCa, IWJIMHIpPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TapajuIeNienuIeia, THPaAMUIbL, TPU3MBI, IHIHHIPA,
KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa W IMIIMHJPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi cepsl, OWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI B TOBEPXHOCTH
BpALICHUS, WX CEYEHHs, B TOM YHCJIE€ C IOMOIIBIO AIIEKTPOHHBIX
CPEICTB; yMEHHE IIPUMEHSTh CBOWCTBA TEOMETPHUYCCKHUX QHTYD,
CaMOCTOSITENIEHO (DOPMYITUpOBATh OMpENENeHNsT H3y4aeMbIX (QUTYD,
BBIJIBUTATh THUIOTE3Bl O CBOIMCTBAX M IPH3HAKAX T'COMETPHUYECKUX
¢uryp, 0oOOCHOBBIBaTH WM OIPOBEpPraTh HX; YMEHHE IPOBOAUTH
Kiaccupukanyuio GUryp MO Pa3IMYHBIM [PU3HAKaM, BBITIOJHATH

HCO6XOI[I/IMBIG JOIIOJTHUTEIBHBIC ITIOCTPOCHUSA
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YMeHHne omnepupoBaTh TOHSATHUSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napayiebHbIA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHHe MOA00Us, MONOOHBIE (GUTYpPBI; YMEHHE
pacrio3HaBaTh paBHBIC W MMOJ0OHBIC (PUTYPBI, B TOM YHCIIC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpPE; UCIOJIb30BATh T'€OMETPHUCCKHE OTHOIICHUS
NpU PEIICHUH 3aJad; HAXOJUTh T'€OMETPUYCCKHE BEIMYHMHBI (JIJIMHA,
yroi, IUIomaas, 00bEM) MPHU pElIeHUH 3aJad U3 JPYrux y4eOHBIX
OpeIMeTOB M W3 peallbHOM  KU3HM; yMEHHE  BBIUYUCIATH
reOMEeTPUYECKHEe BETUYHMHBI (IIMHA, YroJl, TJIOHaab, 00bEM, TUIOIIAIL
MOBEPXHOCTH), HCIOJB3Ysl HU3y4eHHBIE (OPMYIBI M METOIbI, B TOM
YHCIie: TUIONIAlb MOBEPXHOCTH MHPAMHU/IBI, TIPU3MBI, KOHYCa, [IMIHH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJLHOTO Napaiesenunena,




NApaMUIbl, MPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHoOIIeHHe 00bEMOB MOJOOHBIX (PUTYp
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Ymenue OIICpUpOBATH TIOHATUSMMN: MpsAMOYTOJIbHasA cucrema
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUE BCKTOpPAa HAa YMCJIO, PA3JIOKCHUEC BCKTOpPA IIO
6a3ncy, CKaJIIpHOC MPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJBb30BaTh BGKTOpHI)II\/JI n
KOOpI[HHaTHBIﬁ MCTOA JIsA PCIICHHA T'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB
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YMmenue BbpIOMpaTh MNOAXOAAIIMNA METOJN Ul pelIeHUs 3a/]ayi;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHA B W3Y4EHUU IPUPOJHBIX H
OOILIECTBEHHBIX IMPOLIECCOB M  SBJIEHWH; yMEHHE pAClO3HaBATh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, YMEHUE IIPUBOIUTH
MIPUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHMCKOM M MHUPOBOU

MaTeMaTHYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMS
1 Yucia v BEIYKCICHHS
1.1 HarypanbHbie 1 1esbie uncia. [I[pu3sHaku JeTMMOCTH IEIBIX YHUCEN
12 Pammonansupie uncna. OOBIKHOBEHHBICE U JIECATUYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHU. enicTBus c
' apupMETUYECKUMH KOPHSIMU HATYypPAJIbHOW CTETICHU
14 Crenenp ¢ 1enbiM TokaszareneM. CTeNneHb ¢ palMOHAIBHBIM TOKa3aTelIeM.
' CBolicTBa CTEMEHU
Ls CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuuHble U HaTypajgbHbIE JOrapudMbI
JlelictButenbHple 4Hcia. ApuMeTHYEeCKHE Omepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. IlpuOmxk€HHbIe BBIYMCICHUS, NMpaBWIa OKPYIJICHUS, MPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHM
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommuiekcHbie uncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIE YPaBHEHHS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHOMeTpUUYECKUE YPaBHEHUS
2.4 [TokazarenbHbie U JorapuMUIECKre YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapuKH

Oynkiys, cnocodsl 3amanus Gyaknun. ['paduk Gynkuuu. B3anmuo oOpaTHbIe

> ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWH ¢(yHkumu. Hymm ¢yHkomm.
39 [IpoMexxyTKH 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBI (yHKIuu. HawnOosipiiee W HamMeHbIee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas (QyHKIHS ¢ HaTypaJbHBIM W LIE€TBIM TokazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
16 Touku paspsiBa. AcumnTotel rpadukoB ¢yHKuud. CoiicTBa (GYHKIHIM,
' HEMpPEepBhIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
1.8 Apudmernueckas U reomerpuueckas mnporpeccu. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTemaTtudeckoro aHanusa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONW K HCCIENOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHue HamOOJIbLIEr0 M HAaMMEHBIIEro 3HaueHHs! (PyHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTH
6.3 Komb6unaTtopuka
7 [eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B POCTPAHCTBE




7.3 MHororpaHHUKU
7.4 Tena v MOBEPXHOCTH BpAIICHHS
7.5 KoopanHaTsl 1 BEKTOPEI
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