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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisieTcd OOHUM U3 0A30BBIX KYpCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3oBaHus, TaK KakK oOOecredyuBaeT BO3MOXXHOCTb HW3YYEHHS
IUCHMIUIMH ~ ©CTECTBEHHO-HAYYHOW  HAMpPaBICHHOCTH W TMPEIMETOB
ryMaHuTapHOro nukia. [lockonbKy Joruueckoe MullIeHHE, GOPMUPYEMOE MPU
W3YYCHUHU 00YUaIONIMMHUCS MOHITHIHHBIX OCHOB T€OMETPHUH, IIPH TOKA3aTEIHCTBE
TEOPEM U TOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPIKICHUU MPH pPEHICHUH
reOMETPUYECKUX 3a]a4y, YyMEHHE BBIIBUTaThb M ONPOBEpraTh THUIOTE3BI
HEMOCPEJCTBEHHO HCIOIB3YIOTCA MPHU PEUICHUH 3a7a4 €CTECTBEHHO-HAYyYHOTO
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Llens ocBoeHus mporpammbl yudeOHoro Kkypca «l'eomerpusi» Ha
yriayOn€HHOM  YpOBHE —  pa3BUTHE  HHIUMBUIYAJIbHBIX  CIIOCOOHOCTEH
oOydJaromuxcs MPU U3YYEHUH TEOMETPHHM uepe3 oOecredyeHHe BO3MOXKHOCTH
NpUOOPETCHHST W HCIIOJIB30BaHMsI OoJiee TIyOOKHX T€OMETPHUYSCKHX 3HAHWHA U
AeUCTBUN, CcHenu(UUHBIX TEOMETPHHM, W HEOOXOAMMBIX JUIS YCIENIHOTO
npodeccuoHaIbHOTO  O0pa3oBaHUs,  CBSI3AHHOTO € KCIOJb30BAHHEM
MaTEeMaTHKH.

[IpuoputeTHpIMH 3aladyaMHM Kypca T€OMETPUU Ha YriyOJEHHOM YpOBHE,
pacIIUpsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paclipeHue MpeICTaBICHNUs 0 TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpHI
1 GOpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIIMM MUPOM;

(opMupoBaHUE NPEICTABIECHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOXHEHUIINX MATEMaTUYECKUX MOJEIIAX, MO3BOJSAIOIMX ONUCHIBATh U U3yYaTh
pa3Hble SIBJICHMS OKpPYXAlOIIEero MHpa, 3HAaHWE MOHATUHHOrO ammapara Io
pazaeny «CtepeoMeTpus» yueOHOro Kypca TeoMEeTpHH;

(GopMupoBaHuEe  yMEHHUS ~ BJIAJETh  OCHOBHBIMH  TOHATUSMU O
MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHHUE TEOPEM,
GopMyn U yMEHHE UX INPUMEHSATh, YMEHHUS OKa3bIBaThb TEOPEMbl U HaXOAUTh
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1a4;

(¢opMupoBaHHE YyMEHHUS paclo3HaBaThb Ha YepTEkax, MOJEISIX U B
peaJlbHOM MHpPE MHOTOIpAaHHUKM U Teja BpallleHus, KOHCTPYHUPOBATh
reOMEeTPUYECKUE MOJIEIH;

(dopMupoBaHUE MOHUMAHHS BO3MOXKHOCTH aKCHOMATHUECKOTO TIOCTPOCHUS
MaTeMaTHYeCKUX TeOpuid, (POpMHUPOBAHNE MMOHUMAHHUS POJIM AKCUOMATHKH MPHU
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHUEe YMEHHs BIaJETh METOJAMHU JI0KA3aTEIbCTB U aITOPUTMOB
pelleHus, yMEHUSI UX MPUMEHSATh, IPOBOIUTH J0Ka3aTEeIbHBIE PACCYXKACHUS B



XOZI€ PpEIICHHUS CTePEOMETPUUYECKHX 3aJad U 3aJad C [PaKTUYECKUM
conepkaHueM,  (GOpPMHpPOBAaHUE  TPEACTABICHHUA O  HEOOXOIAMMOCTHU
J0Ka3aTeIbCTB NpPU OOOCHOBAHMM MATEMATUYECKUX YTBEPKIECHUH M poJiU
AKCHUOMAaTUKH B MPOBEACHUU JICTYKTUBHBIX PACCYXKIACHHUIA;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEJUIEKTYaJIbHBIX W TBOPYECKUX

CIoCOOHOCTEH oOydJaronuxcs, MO3HABATEIILHOU aKTUBHOCTH,
HCCJICIOBATEILCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHUS, HHTEpECca K U3y4EHHUIO
TCOMETPHH;

dbopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHH:
YMEHUS paclo3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHSATUM, OOBEKTOB H
3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYAIUAX U MPU U3YUCHUU JPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEH,
MOJICIMPOBAHMS PEATbHBIX CHUTYAIIMi, UCCICAOBAHUS MOCTPOCHHBIX MOJICIIEH,
MHTEPIPETAIIMU TTOTyUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEPKATEIIHBHBIMY JIMHUSAMU y4eOHOTO Kypca «I'eoMmeTpusi» B
10-11 xmaccax sBusaworcsa: «lIpsiMble W IUIOCKOCTHU B MPOCTPAHCTBEY,
«MHororpanaukny, «Tenma BpameHus», «BekToppl ©u KOOpPAWHATHI B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «YyMETh OMNEPUPOBATH
HOHSITUSIMUY, PEIEBAaHTHBIMU F'€OMETPUU Ha YIIyOJEHHOM YpOBHE OOy4YeHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSIM y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUYECKMX YMEHUW pachpelnensieTcss He TOJIbKO II0
colepKaTelbHbIM JUHUSM, HO ©W 10 Tojam oOydenus. CoaepkaHue
o0pa3oBaHus, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanpHO pabodeil mMporpaMMbl, pacrpeneaEéHHbBIM 0 TojJaM oOydeHUs,
CTPYKTYpUPOBAaHO  TakuM  00Opa3oM, UYTOOBI KO BCEM  OCHOBHBIM,
NPUHIMITHAIBHBIM BOTIpOCaM OOydaroIuecs: o0pamiaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OPraHW30BaTh OBJAJCHUE TEOMETPUUYECKUMH TMOHATUSIMU H
HaBbIKAMHU TIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOEHUEM MpPUHIHUIIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIOYaTh B OOMIYIO CHUCTEMY
T€OMETPUYECKUX MPEICTABICHUN OOYyYalOMIMXCs, paclIupsst U yrayonss eg,
o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN HA YTIIYOJIEHHOM YPOBHE TIO3BOJISCT:

co3gath ycrnoBus it guddepeHnmanuu  oOydeHHs, TOCTPOCHUS
WHJMBUAYaIbHBIX 00pa30BaTENbHBIX MpPOrpamMM, O0O0ECHeYUTh YriayOJEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoro npenmera «MaTteMaTukay;



IIOATOTOBHUTD O6yanOH_[I/IXCH K HOpOAOJDKCHUIO HU3YUCHHUA MATCMATHUKH C

yu€TOoM BbIOOpa Oynymieit npodeccun, odecreunBas TPEEeMCTBEHHOCTh MEXY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wusyuyenue ydeOHOro kypca «l'eomeTpusi» Ha YIrIIyOJIEHHOM YpPOBHE

otBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce —
102 gaca (3 yaca B HEZIEJIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHune MNpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajuieJibHblE W CKpelIMBaroIIuecs mnpsmele. lIpu3Haku ckpeluBarommuxcs
npsaMbiX. [lapamnenbHOCTP MHpSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajieibHble TPSAMBIE B TPOCTPAHCTBE, MNAPAIIICIBHOCTh TPEX TMPSIMBIX,
NapajuieIbHOCTh NpsIMOM M TWIOcKOoCcTH. [lapamnenbHOoe W LEHTpabHOE
NpOoeKTUpOBaHue, n300paxenue ¢Guryp. OCHOBHBbIE CBONCTBA MapajijieIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapamuienbHON MNPOEKUUU. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTrOJd MEXAY NOpsIMBIMU B MPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajjielbHble  IUIOCKOCTH,  CBOMCTBa
napajuleNibHbIX TIockocTei. Ilpocreiiime mnpocTpaHCTBEHHbIE (GUTYPHI Ha
IJIOCKOCTH: TE€TPaAdIp, NapajlIeICIUIE], IOCTPOCHUE CEUECHUM.

[leprieHAUKYISIPHOCTD NPSIMOU U IUIOCKOCTHU: IIEPIICHIUKYIISIPHBIC IIPSAMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U NEPIEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJSIPHOCTA IPSAMOM M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToronanpHoE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 IIJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 0  TMJIOCKOCTH, TMpOeKuus (UTrypbl HAa  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK NEPIECHAUKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

VYTl B IPOCTPAHCTBE: YTOJ MEXAY MPSAMON U TJIOCKOCTBIO, JBYTPAHHBIN
YTOJI, TMHEWHBIN yroj ABYTPAHHOTO yruia. TpEéXrpaHHbIM U MHOTOI'PAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKUX U
JIBYIPaHHBIX YTJIOB TPEXTPAHHOrO yriia. TeopemMbl KOCHHYCOB U CHHYCOB JUIA
TPEXTPAHHOTIO YyTJIA.

MHororpaHHUKH

Buapel MHOTOrpaHHHKOB, pa3BEPTKAa MHOrOTpaHHuKa. [Ipusma: n-yronpHas
MpuU3Ma, NpsiMasi U HaKJIOHHAs! TPU3MbI, OOKOBAsI U MOJIHAs! TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, mNPsSAMOYTOJIBHBIM —TapajUleleIUNE]] W €ro CBOMCTBA.
Kparuaiiue nyTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpancTBennas teopema Ilucdaropa. [lupamupma: Nn-yronbHas nupamuiaa,



npaBuwibHas U yceu€HHas nupamuibl. CBoilcTBa pébep M OOKOBBIX TIpaHEH
[paBWIbHOM nupaMuibl. [IpaBunbHbIE MHOIOTPAaHHUKU: NIPAaBUJIbHAS MIpU3MaA U
[IpaBWIbHAs NUpaMHUZa, NPaBWIbHAs TPEYrojbHAas NHUPAMUIAa U MPABUIBHBIN
TeTpa’ap, KkyO. IlpencraBieHne o NpaBUIIbHBIX MHOTOIPAaHHUKAaX: OKTAdIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH W MOJHOW MOBEPXHOCTU NPSIMON MPHU3MBI,
IUIOLIAJh OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MPABHIBHOM TMHPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpusi B MPOCTPAHCTBE. ODIJIEMEHTBI CHUMMETPUM NPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsI B MPaBUJIBHOM MHOIOTPAHHUKE: CUMMETPHUS
napajulesenunena, CUMMETPUs MPAaBUIIBHBIX IPU3M, CUMMETpHUs MPABUIBHOU
IAPaMHU/IBIL.

BeKTOphI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbI KOJUJIMHEAPHBIE, COHAIIPABIICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBICHHbIE BEKTOpPbl. PaBeHCTBO BeKTOpOB. JIEHUCTBUA C BEKTOpaMU:
CJIO)KEHHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BeKTOpa Ha 4ucio. CBOMCTBA CIOKEHHA BEKTOPOB. CBOICTBA yMHOMKEHUS
BeKTOpa Ha uyucio. Ilomatne komIulaHapHsle  BekTOpbl.  IIpu3Hak
KOMILUIAaHAapHOCTU TPEX BeKTOpoB. IlpaBuino mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa 0 TPEM HEKOMIUIAHAPHBIM BeKTOopam. IIpsmoyroibHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHatel BekTopa. CBsA3b MEXKIY
KOOpAMHATAMU BEKTOpPa M KOOpPAMHATAMHU TOYEK. YTOI MEXAY BEKTOPAMH.
CkaysipHOE IPOU3BEICHUE BEKTOPOB.

11 KIJACC

Tesa Bpalenus

[loHsiTHs: UMAWHApPUYECKAs TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTb,
chepuueckasi TOBEPXHOCTh, 00pa3yrolIve MOBepxXHOcTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0paxenue Tten
BpaInieHus Ha miockoctu. Pa3BépTka munmuHapa 1 konyca. Cummerpus cepsl u
mapa.

O0béMm. OcHoBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 o0O0BEME
MPSMOYTOJIFHOTO Tapajienenunena u cieAcTBus u3 He€. OO0béM mpsiMoil u



HAKJIOHHOM MPU3MBbI, LIWJIMHpPA, MUpaMUIbl U KoHyca. OOBEM 1I1apa U mapoBOro
CerMeHTa.

KoMOuHanuu Ten BpallleHuss 1 MHOrOrpaHHUKoB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKoJo IuMHApa. Ilepecedyenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cepsl muockocTsio. [loHsITHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WJIU TEJO
BpAaIICHMUS.

[Tnomanp MOBEpXHOCTH HMWJIMHAPA, KOHYCA, TUIOMAAb chephl U €€ YyacTe.
[lonobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IJIOWIAJIEH MMOBEPXHOCTEH
nonoousix Quryp. IIpeobpazoBanue nonodusi, romoretus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHUd MHOTOTPAHHUKOB M TeJl BPAILLEHUSA: CEUYCHMS
mMHIpa (MapayiebHO W TEPHEeHIUKYJISIPHO OCH), CEYeHHs KOHyca
(mapasyuienbHbIE OCHOBAHMUIO M TPOXOJSAIIME Yepe3 BEpIIMHY), CEUCHMs Ilapa,
METOJIbI TIOCTPOCHUSI CEYEHUH: METOJ CJENOB, METOJ BHYTPEHHEIo
NPOEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYILEH MIOCKOCTH.

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpancTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOKE€HUE BEKTOpOB. CBOHCTBAa BEKTOPHOTO yMHOXeHUs. [IpsMoyrosibHas
cUCTEMa KOOpAWHAT B mpocTtpaHcTBe. KoopawHaTel BekTOopa. PasnokeHue
BekTOopa 10 ©Oa3ucy. KoopAumHATHO-BEKTOPHBIH METOA TIPU  pELICHUU
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctsa. OtoOpaxkeHus. [[BukeHuss 1 paBEeHCTBO QUTYp.
OO6mue cBoiicTBa JNBWKCHUW. BuUIbI JBWXXEHUHN: NapaJieIbHBIH TMEPEHOC,
LEHTpalbHasi CUMMETpHUS], 3€pKajbHasi CUMMETPHS, IMOBOPOT BOKPYT IMPAMO.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UITUN O0YYAIOIIEr0Cs KaK aKTUBHOTO
U OTBETCTBEHHOT'O WJIE€HA POCCUHCKOrO0 OOINEeCTBA, TMPEJICTABICHUE O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
poleayp TpakJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHUe
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMU U Ha3HAYEHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KTaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIIEHUE
K JIOCTIKCHHMSIM POCCHUCKHUX MAaTeMaTHKOB W POCCHUUCKON MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJB30BAaHUE ATUX JIOCTHXKCHUN B JPYTrUX HayKax, TEXHOJOTHSX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE IyXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TMOBEICHMS,
CBA3aHHOIO C TMPAKTHYECKUM IPUMEHEHUEM JOCTUKEHHN HAayKu U
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIrO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) acTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, peLIeHUH, pacCyXJIeHUH,
BOCIIPUMMYHBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BociuTaHUE:

c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSTh MAaTEeMAaTHUYECKUE 3HAHUS B
MHTEpEcax 37J0pOBOro u 6€30macHoro o0pasa >KH3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JI0POBBIO (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHN U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH), dusmueckoe
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIbHOCTBIO;

6) Tpy10BO€ BOCTIMTAHUE:



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPOo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSMH, YMEHHE COBEpPIIAaTh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4ecKoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 HAa MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4eCcKoe BOCTIMTAHME:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpbl, NOHHUMaHWE BIUSHUSA
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHOM U
COLIMAJILHOM Cpe/bl, OCO3HAHHME TJ00aTbHOTO XapakTepa HKOJIOTHYECKUX
npo0sieM, OpUEHTalUd Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM ISl pelieHus
3a/1ay B 00JIACTH OKpY’KaIOIIeH cpeibl, INIAHUPOBAHKUE MOCTYIIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOT' 0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKu U  OOIIECTBEHHOM MPAaKTUKH, MOHUMaHUE
MaTEMaTUYECKON HAyKd Kak c(epbl 4eOBEUYECKOW HEesTENbHOCTH, JTAIMOB €€
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUSA LMBWINW3ALNHM, OBJIAJACHUE S3BIKOM
MaTE€MAaTHUKA M MaTEeMaTUYECKOW KYJIbTypOM KaK CpPEICTBOM IO3HAHUS MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO U HCCIIEIOBATEIBCKYIO NEATEIBHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTeMAaTHUECKUX
OOBEKTOB, TIOHSATUHN, OTHONICHHH MEXAy MOHITHSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK
Kiaccu(uKanuu, OCHOBaHUSA Ui OOOOIIEHUS ¥ CpPaBHEHHsS, KpPUTEPUU
MIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUAMATh,  (OPMYIUPOBATh W  TPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC M OTPUIIATEIbHEIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJISITh ~ MaTeMaTHYeCKWEe  3aKOHOMEPHOCTH,  B3aWMOCBS3U U

mpoTUBOpeYrs B (haKTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSAX, TIPe/IIaraTh
KPUTEPHH JIJIS1 BBISIBIICHHS 3AKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBa MaTEeMaTHYECKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aPryMEHTALUIO,
MPUBOJUTH TPUMEPHI U KOHTPIIPUMEPDHI, 00OCHOBBIBATH COOCTBEHHBIE CYXKIACHUS
Y BBIBOJIBI;

BbIOMpaATh CMOco0 pelieHus y4eOHOW 3anauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pelIeHUs, BBHIOUpATh HauOoJiee TMOAXOIAIIUA ¢  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3zoBble nccienoBatenbckue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodsIeMy,
yCTaHABIMBATh UCKOMOE U JIaHHOE, (HOPMUPOBATH TMIIOTE3Y, ApPTyMEHTUPOBATh
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBaHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBbEeKTa,
SBJICHUS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXly 00BEKTaMU, SBICHUSIMH,
[IpOLECCaMU;

CaMOCTOSITENILHO (POPMYIUPOBATh 000OIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, MCCIEI0BAaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCA, a TAKXKE BBIJBUraTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmaumeii:

BBISIBJIATH A€(PUIUTHI HHPOPMALMH, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

BbIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBaTh U HHTEPIPETHPOBATH HH(OPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIIUIO, MPEACTABIATh €€ B pa3Iu4HbIX (HopMax,
WJUTIOCTPUPOBATH Tpadruecky;

OLICHUBATh HaJEXKHOCTh uHpOopMaIuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBUS
Oo0uenne:
BOCIIPUHUMATH U POPMYIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJAMHU OOIleHUs], ICHO, TOYHO, FPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B



YCTHBIX M MHUCbMEHHBIX TEKCTAX, JAaBaTh MOSCHEHUS 0 XO1Y PELICHUs 3aJayH,
KOMMEHTHUPOBATh NOJyYEHHbIN PE3YNIbTAT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI IO CYHIECTBY 00CYK/1ae€MOM TEMBI,
npoOeMbl, pelraeMor 3aJadyd, BBICKA3bIBaTh HJIEH, HALEJICHHbIE HA MOMCK
pEILIeHUs], COMOCTABIATh CBOM CYKIEHHUS C CYXACHUSIMHU APYTMX YYaCTHHUKOB
auanora, oOHapyXKMBaTh pa3IMyMe U CXOJCTBO MO3UIUHN, B KOPPEKTHOHN (popme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3a7auyd,  SKCIEPHUMEHTA,
UCCIIeIOBAaHUs, MPOEKTa, CAMOCTOSITEIbHO BBHIOMPATh (OPMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA

Camoopranu3anus:

COCTaBJISTH IUIaH, AJITOPUTM PEIICHUS 3a7a4u, BHIOUPATh CIIOCO0 perieHus
C y4€TOM HMEIONIUXCA PECYypcoB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApHAHTBhI PEIICHUN C Y4ETOM HOBOM
uH(OpMaIIUU.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN MHTEJJIEKT:

BJaJe€Th HABBIKAMHM TO3HABaTEJbHOW pedJeKcHd Kak OCO3HAHUs
COBEpIIIAEMbIX ACHCTBUI U MBICIUTENBHBIX MTPOILIECCOB, UX PE3YyIbTATOB, BIAJACThH
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIA Mpoliecca M pe3ysbTara pelieHus
MaTeMaTUYEeCKOM 3a/1a4u;

PEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3aJa4H,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSAM, OOBSCHATH
NPUYUHBI  JIOCTIDKCHHSI WM HEJOCTH)KEHHUS Pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eITEIbHOCTD:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U UHIUBUAYaJIbHON
paboThl TpU penieHuH Y4eOHBIX 3ajad, NPUHUMATHh IIeJIb COBMECTHOM
JeSTENBHOCTH, JIAHUPOBATh OPTaHU3AIMIO0 COBMECTHON PabOTHI, pactpeesiTh
BUIBI padOT, JOTOBapHUBATHCH, OOCYKIATh TMPOIECC W Pe3yibTaT padoTHI,
0000111aTh MHEHUS HECKOJBKUX JTFOJICH;

y4acTBOBATh B TPYIIOBBIX opMax paboThl (00CyXIeHHs, 0OMEH MHEHHUIA,
«MO3TOBBI€ IITYPMBI» W HWHBIE), BBINOJHATh CBOK YacTh padOTBl WU
KOOPAMHUPOBATh CBOM JIEUCTBUS C JAPYTMMHU YJIEHAaMH KOMaHIbl, OIICHUBATbH



KaueCTBO CBOETrO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPUSAM, CPOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aNMOJEHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca oOyqaromuiicst HAy4YUTCS:

CBOOOIHO OTNEpPUPOBATH OCHOBHBIMH TOHATUSMU CTEPEOMETPHUU TIPH
pelleHn 337249 U POBEACHUN MAaTEMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH | CIICACTBHS U3 HUX MPH PEIICHUN
TreOMETPUYECKUX 3a]1a4;

KJIacCHQUIMPOBATH B3aUMHOE PACTIONOKEHUE MPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO OMEPHUPOBATh MOHITHAMH, CBS3aHHBIMH C yIJIaMd B
NPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUIOCKOCTBIO;

CBOOOJ/IHO ONIEPUPOBATH IOHATHUSMH, CBI3aHHBIMHU C MHOTOI'paHHUKAMH;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (IIPU3MA,
nUpaMKIa, MPSMOYTOJIbHBIN Napasuienenumne, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJIacCU(pUKALIUU;

CBOOOJHO OMEpPUPOBATH TMOHSATHSMHU, CBA3AHHBIMH C CEUYECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ MapajulelibHOe,  [IEHTPAJIbHOE W OPTOTOHAIBHOE
IPOCKTUPOBaHUE (DUTYP HA TIIIOCKOCTH, BBITIOJHATH H300pakeHHs Puryp
Ha TUIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3TUYHBIMU METOIAMH, BBITIOJIHSTD
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCTSATh TUJIOMIAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupaMuia), FEOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMyII;

CBOOO/IHO OINEpPUPOBATh MOHATHSIMH: CHUMMETpPUS B IMPOCTPAHCTBE,
LEHTP, OChb U IUIOCKOCTb CHUMMETpPUH, LEHTP, OCb U IUIOCKOCTh
CUMMETpPUH (PUTYPHI;

CBOOOIHO ONEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOUIMMH BEKTOPaM U
KOOpAMHATaM B POCTPAHCTBE;

BBITIONTHSTH ICHCTBUS HaJl BEKTOPAMU;

pemiath 3a7a4d Ha JI0Ka3aTeIbCTBO MAaTeMAaTHYECKUX OTHOIICHHH U
HAXO0KJIEHNE T€OMETPUIECKIX BEITUYNH, TPUMEHSISI H3BECTHBIE METOIbI



IIPU PELICHHWM MAaTEeMaTUYECKUX 3aJad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHATh TPOCTEHIINE NPOrPAMMHBIE CpPEICTBA W JJIEKTPOHHO-
KOMMYHHMKAalHOHHBIE CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX
3a1ay;

U3BJIEKaTh, MPeoOpa30oBbIBaTh M HMHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MNpelCTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh I[OJYyYEHHbICE 3HAHMS Ha [PAKTHKE: CpaBHUBATbh W
AHAJM3UPOBATH PEAIBHBIE CUTYAIIUH, IPUMEHSTh U3YUEHHBIE ITIOHATHS B
npolecce TMOHMCKa pEIIeHHs MaTeMaTH4ecku CcopMyIupoBaHHOM
npo0JieMbl, MOJIETUPOBATh PEAJIbHbIE CUTyallUd Ha A3bIKE T'€OMETPHH,
UCCIIEI0BATh MTOCTPOCHHBIE MOJENH c UCITIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATHI W TeopeM, arrmapaTta aireOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBA3AHHBIE C HAXOXKIECHUEM T'€OMETPUYECKUX
BEJINYMH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kinacca oOyqaronuiicst HAQyYUTCS:

CBOOOJTHO ONEpPUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKON U CchepruuecKkoil MOBEPXHOCTSIMHU, OOBACHATH CIOCOOBI
MOJTyYEHUS;

ONEpUpOBAaTh TOHATHUSIMH, CBSI3AHHBIMM C TEJaMU  BpAIICHHUS:
[WIMHJIPOM, KOHYCOM, cepoii U 1apom;

pacrio3HaBaTh Teja BpalleHus (IMWIMHAP, KOHYC, chepa W 1map) H
OOBSICHATD CIIOCOOBI IMMOJTYUCHHS TN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACTIOIOKEHUE C(HEPhI U TNIOCKOCTH;
BBIUUCTSATh BETMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUSA,
00BEMBI U TUTOIIAJHN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAIICHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C KOMOWHAITUSIMU TEJ
BpAIllEHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cepy U
OTMCAaHHBIN 0KOJI0 cepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WJIH TEJIO0
BpAIIICHNUS;

BBIUUCTSTh COOTHONIICHHS MEXIy TUIOMIQJAsIMU TIOBEPXHOCTEH U
00BEMaMHM TTOJJOOHBIX TEJT;



n300paxaTh u3ydaemble (DUTYpBI, BBIMOJHITH (BBIHOCHBIC) IIJIOCKUE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATh M MPeoOpa3oBbIBATh HHPOPMALIMIO O
OPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJIHO OMEPUPOBAThH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHSITh OTIEpaIlK HaJl BEKTOPAMU;

3a/1aBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM cUCTEME KOOpIMHAT;
pelmiarb TeOMETPUYECKHE 3aJlayd Ha BBIYHMCIEHHUE YIJOB MEXIY
OPSIMBIMA M TIJIOCKOCTSIMM, BBIYHCJIICHHUE PACCTOSHUN OT TOYKH J10
IUIOCKOCTH, B LIEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAA
IIPH PEIICHUH;

CBOOOJIHO OINEPUPOBATH TMOHATHSAMHU, CBA3aHHBIMU C JIBHDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W T BpalleHUs MpU
napajjieIbHOM TMEpPeHOCe, LEHTPAIbHOW CUMMETPHUH, 3€pKabHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHus moo0us;
CTPOUTH CEYEHNS MHOTOTPAHHUKOB U TEJI BPALIEHUS: CEYEHHUSI LIMJIUNH]IPA
(mapamnenbHO M NEPHEHAUKYISIPHO  OCH), CEUEHHUsS  KOHyca
(mapanienbHble OCHOBAHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CEUEHUS
mapa;

UCIIOJIb30BaTh METOAbl MOCTPOCHHSI CEUEHHI: METOJ CIEI0B, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUs, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHSTh TeOMEeTpUYecKre (DAKThI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEANnojaralolliX HECKOJIBKO IIaroB PELICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTth 3aJayd Ha JOKa3aTelIbCTBO MATEMATHUYECKUX OTHOLIEHUU U
HAXOXKJICHHE T€OMETPUYECKUX BEIUYHH;

IPUMEHATh porpaMMHbIE CpeacTBa U JIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX
3a/ay;

OPUMEHATh  TOJYYEHHbIE 3HAHMUS HAa NPAKTUKE: CpPaBHUBAT,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSTH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MareMaTH4ecku CcHOpPMYIHPOBAHHON  MPOOJIEMBbI, MOJIEIUPOBATH
peanbHbIe CUTYyallMU Ha SI3bIKE T€OMETPUH, UCCIEI0BATH TOCTPOCHHBIE



MOJEIN C UCHOJIb30BAHUEM T'E€OMETPUUECKUX TOHATUUM U TEOPEM,
amnmaparta anreOpbl, pemniaTh NPaKTUYECKUE 3aJauM, CBS3aHHBIE C
HAXOKJIEHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEACTABICHUS 00 OCHOBHBIX ATallaX Pa3BUTUS T'€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne KoaudecTBO 9acoB
HaumeHoBaHue pa3ienoB JyiekTpoHHBbIE (LM(POBHIE)
n/ KoHTpoabHbIe IIpakTHuyeckue
U TeM MPOrpamMMbl Bcero o0pa3oBaTejbHbIE PeCypchl
n padoThI padoThI
1 BBenenue B cTepeoMeTpurio 23 1
9 B3anmHoe pacnosioxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapanienbHOCTh MPSIMBIX U
3 TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[leprienAMKYISIPHOCTH
4 MPSIMBIX U IIJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCTBE 12
3 [ToBTOpEeHnue, 0600IIeHNE U 5 5
cUCTeMaTH3aIlus 3HAaHUH




OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102




11 KJIACC

HanmenoBanue
Ne

pa3aesioB U TeM
n/u

NPOrpaMMbl

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTHuyeckue
padoThI

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

AHanutnueckas
TEOMETPHS

15

[ToBTOpEHME,
00001IeHNE 1
CUCTeMAaTH3aIIHsI
3HaAHUUN

15

O0BéM
MHOTOTPaHHHKA

17

4 Tena Bparenus

24

ITmomanu
MMOBEPXHOCTU U
00BEMBI KPYTJIIBIX
Tel

6 JIBIOKEeHHS

IToBTOpEHwMeE,
0000111eHHE U
CHCTEMAaTHU3aIlHs
3HAHUMN

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoabHbIe
padoThI

IIpakTHuyeckue
padoThI

DJIeKTpOoHHbIE IU(POBHIE
o0pa3oBare/ibHbIE

pecypcsl

OcHoBHbIE TpaBUiIa
M300pakeHNs Ha PUCYHKE
IUIOCKOCTH, TTapaJlIeNIbHBIX
MPSIMBIX (OTPE3KOB),
CepeINHBI OTpe3Ka

https://m.edsoo.ru/FOMGVRW
HE

[TonsiTusa crepeomeTpuu:
TOYKa, IPsIMasi, TNIOCKOCTb,
npocTpaHcTBO. OCHOBHEBIC
MpaBHiIa H300paKEeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeIbHbIX TPSIMbIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

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

IlonsiTus:

repeceKaromecs
MJIOCKOCTH,
MEePECEKAOIIMNECS NIpsAMAs U
MJIOCKOCTD;
MOJTYITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5
WK



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK

TlonsTHs:

repeceKaromuecs
IJIOCKOCTH,
MEPECEKAOIINECS MpsIMast U
IJIOCKOCTD;
MOJTYITPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHH
VO

MHororpanHuky,
n300paxkeHre MpOCTENIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/AHGUTWH
2F

MHOrorpaHHuKH,
n300pakeHUE TTPOCTEUIIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYIICCTBYIOIINX
00BEKTOB

https://m.edsoo.ru/88UACE52
Y

AXCHUOMEI CTCPpCOMECTPUHU U
IICPBLIC CICACTBUSA U3 HUX

https://m.edsoo.ru/IDKRA603
N

AKCHOMEI CTCPCOMCTPHUU U
TICPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJICTBUS U3 HUX.
CriocoObI 3a1aHus TPSIMBIX
U IJIOCKOCTEW B
MIPOCTPAHCTBE.
O603HaueHus MPSIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXJXED
YR

10

N3obpaxenune ceueHmit
MMpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT uepe3 ux péopa.
N3obpaxkenue
nepeceyeHms MOJTyYeHHBIX
IIJIOCKOCTEH.
PackpammuBanue
MTOCTPOCHHBIX CEUEHUI
Pa3HbIMU LIBETaAMU

https://m.edsoo.ru/EVUEQAZ7
J



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J

11

N3o0pakenue ceueHmit
nUpaMubl, Kyda u
MIPU3MBI, KOTOPBIC
MPOXOJIAT uepe3 ux péopa.
N3obpaxkenue
nepeceueHus! OJTYIeHHBIX
IIJIOCKOCTEHN.
PackpammuBanue
MOCTPOEHHBIX CEYEHUI
Pa3HBIMU IIBETAMH

https://m.edso0.ru/XT1VCSW
B2

12

N3obpaxenue ceueHnit
MMUpaMUIbI, Ky0a u
MIPU3MBI, KOTOpBIE
MPOXOJIAT uepe3 ux peopa.
N3obpakenue
repeceyeHms MOJTy4eHHBIX
IIJIOCKOCTEH.
PackpammnBanue
MIOCTPOCHHBIX CEUEHUI
Pa3HBIMU [IBETAMU

https://m.edsoo.ru/08LAY6GM

F



https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF

13

N3o0pakenue ceueHmit
nUpaMubl, Kyda u
MIPU3MBI, KOTOPBIC
MIPOXOJIAT uepe3 ux peopa.
N3obpaxkenue
nepeceueHus! OJTYIeHHBIX
IIJIOCKOCTEHN.
PackpammuBanue
MOCTPOEHHBIX CEYEHUI
Pa3HBIMU IIBETAMH

https://m.edsoo.ru/EKWHLA
W84

14

Metox cinenoB Uis
MOCTPOCHUSI CEYEHUI

https://m.edso0.ru/1JO0ON3100

15

Metox cnenoB s
MOCTPOCHUS CEUCHU .
CBolicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/DDABJTC2
N

16

Metox cinenoB s
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepeceyeHmit
MPSIMBIX | MJIOCKOCTEH

https://m.edsoo.ru/SN3SSUSE
0



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0

17

[TocTpoenue ceueHuit B
nipamuie, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3nanue BBIHOCHBIX
YEpTEKEN U 3aIIUCh I11aroB
MTOCTPOCHUS

https://m.edsoo.ru/HFW6370D
R

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHue BLIHOCHBIX
YepTEeXKEN U 3aIUCh I11aroB
TTOCTPOCHUS

https://m.edsoo.ru/L62FFLCB
W

19

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe 1mo Tpém
TOYKaM Ha pEopax.
Coznanue BIHOCHBIX
YyepTexel 1 3amuch I1aros
MIOCTPOEHUS

https://m.edsoo.ru/JIAQIJNZC
X

20

[Toctpoenue ceueHmii B
nupamMuze, Kyoe 1o Tpém
TOYKaM Ha pEopax.
Coznanue BIHOCHBIX
YepTexkKel 1 3aMuch I1aroB
MOCTPOEHUS

https://m.edsoo.ru/XJEZARST
0



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO

21

IloBTOpEHUE
mraHuMerpun: Teopema o
MIPONOPIIMOHAIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLIL
R

22

[ToBTOpEHNE
manuMerpun: Teopema
Memnenas. Pacuetsl B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUS INTAHUMETPUU U
CTEpEOMETPUN

https://m.edsoo.ru/TP9F3DVV
1

23

KonTtponbHas padoTa

" AKCHOMBI CTEPEOMETPHH.

Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3aumMHoe pacnionoxxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaronyecs
npsimble. [Ipu3Haku
CKpEIIMBAIOIIUXCS
npsMbIx. [lapannensHsie
IpsIMBIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO90QBH
KY



https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY

25

Teopema o cyliecTBOBaHUU
Y €AMHCTBEHHOCTH MPAMOM
MapajyIeIbHON TaHHOU
MPSIMOM, IIPOXOAIIEH
yepe3 TOUKY MPOCTPaHCTBA
U HE JIeKaIleW Ha JTaHHOM
npsMon. Jlemma o
IepeceyeHnn
MapajuIeIbHbIX MPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9
K9

26

[TapannensHOCTH TpEX
npsameix. Teopema o Tpéx
napayieNbHbIX TPSIMbIX.
Teopema o
CKPEILMBAIOIIUXCS MIPSIMBIX

https://m.edsoo.ru/TRPMZB3
MZ

27

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBbIE CBOMCTBA
MapajuieIbHOTO
MIPOEKTUPOBAHMSL.
N306pakeHue pazHbIx
¢buryp B mapaunenbHoi
MIPOEKIIUHN

https://m.edso0.ru/03GR50WZ
V



https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV

28

eHnTpanbpHas mpoekuus.
VY011 ¢ COHaNpaBIEHHBIMU
CTOPOHaMH. YTOJ MEXIY
MPSIMBIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3amauu Ha JOKA3aTEILCTBO
U KCCIIEIOBAHUE,
CBsI3aHHBIC C
pacnonomeHHeM prIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG
6

30

[ToHsTHA: TapaIeNbHOCTh
NPSMOM U TIIIOCKOCTH B
npoctpanctse. [Ipu3znak
MapajyIeIbHOCTH IPSMOU U
mwiockocTu. CBoiicTBa
napajyuiebHOCTH IPAMOI U
IJIOCKOCTH

https://m.edsoo.ru/N18CUQ003
L

31

I'eomeTpuueckue 3a1aun Ha
BBIYHCIICHUE U
JIOKa3aTeIbCTBO,
CBSI3aHHBIC C
MAPAITIENBHOCTBIO MPSIMBIX
M TNIOCKOCTEH B
IIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2M
Q3



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOALIETO Yepes
JAHHYIO IPSIMYIO Ha
YEepTEKE U NapAILIIEIBHOTO
apyroi npssmoi. Pacuér
OTHOILIEHHUI

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

33

[TapannensHas npoekuus,
MIpUMEHEHHE IS
MIOCTPOEHHUSI CeUeHu Kyoa
U napajuieNenunesa.
CaoricTBa
napajuiesienuneaa u
MIPU3MBI

https://m.edso00.ru/930T7FLS
K

34

[TapannenbHbIe TIIOCKOCTH.
[Ipu3Haky mapamienabHOCTH
JIBYX TIJIOCKOCTEM

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

35

Teopema o
MapauiebHOCTH U
€IMHCTBEHHOCTH
MJI0CKOCTH, TPOXO e
4yepe3 TOUKy, He
MIPUHAJISKALLYIO TAHHON
IIJIOCKOCTH U CIIECTBUS U3
Heé

https://m.edsoo.ru/2WG4W4X
NO



https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO

36

CaoiicTBa napajiesbHbIX
IIJIOCKOCTEM: O
napajieIbHOCTH IPSIMBbIX
IepeceyeHust pu
MIepPECEUCHUH JIBYX
napajuieNIbHbIX MJI0CKOCTEN
TpEeThen

https://m.edsoo.ru/3KIKVV3RO
G

37

CBoiicTBa NMapauIeIbHbIX
IJI0CKOCTEH: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napaieabHbIMU
IUIOCKOCTSMU; O
MEPECEUCHUH MPSIMOU C
IBYMs ITapajyieIbHbIMU
IJIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYR
AT

38

[ToBTOpEHue: TEOpemMa
[Tudaropa Ha MIO0CKOCTH

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

39

IToBTOpEHUE:
TPUTOHOMETPHUS
MPSAMOYTOJIbHOTO
TPEYroJabHUKA

https://m.edsoo.ru/Z6FNNNT5
D



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa KyOa u
PSIMOYTOJILHOTO
napajuiesienuIesa

https://m.edsoo.ru/HYNIQ785
Q

41

Breraucnenue mmH
OTpE3KOB B Ky0e U
NPSAMOYTOJILHOM
rapajuiesenuIe e

https://m.edsoo.ru/FZBZVPOE
C

42

[IepnenuKyIpHOCTD
MPSIMOM M TUIOCKOCTH.
[Ipu3Hak
MePIEeHAUKYIIPHOCTH
MPSAMOM U TJIOCKOCTH

https://m.edsoo.ru/ISF8HOGG
3

43

[TeprieH IUKYIIPHOCTH
MPSAMOM U TIIIOCKOCTH.
[Tpuznak
MePIEeHAUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo0.ru/K38BG31Z
H

44

Teopema o cyliecTBOBaHUU
H €JUHCTBEHHOCTH
MPAMOM, MPOXOIAIIEH
4yepes TOUKY MPOCTPaHCTBA
Y TIEPIICHIUKYISIPHON K
IJIOCKOCTH

https://m.edsoo.ru/WF3MTS4E
5



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5

Ilnockoctu n

https://m.edsoo.ru/OKTGKHN

45 MEPIEHIUKYIISIPHBIE UM g
MPSIMBIC B MHOTOTPaHHUKAX B
[Inockocty n
https://m.edsoo.ru/S1VOAWI
46 MEPIEeHIUKYIIIPHbIE UM W3
MpsIMBIE B MHOTOTPaHHUKaX o
[Iepnenaukynsp u
47 HaknoHHad. [loctpoenne https://m.edsoo.ru/KIP9L4ZC
MEPIICHINKYIIIpa U3 TOYKU X
Ha TIPSIMYIO
[lepnenaukynsip u
I
48 HAIOIOHHAZ, TI0CTPOCHHE https://m.edsoo.ru/211TUD45PR
MEePIEeHIUKYIIApa U3 TOUKU
Ha IPSIMYIO
Teopema o Tpéx
https://m.edsoo.ru/CNE1PAIU
49 MepreHIuKYIIsIpax (mpsmas .
u oOpaTtHas) -
Teopema o Tpéx
https://m.edsoo.ru/IPCG564W
50 MepreHIuKynsapax (nmpsmas N
u oOpaTHas) .
Yron mexny
https://m.edsoo.ru/K4EHQ3E9
51 CKpEIIUBAIOIIUMHCS

pAMbIMUA

E



https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E

[Tonck nepneHAuKyIspHbIX
MPSIMBIX C IIOMOILBIO

https://m.edsoo.ru/EBYVPSM

52
TIEePIICHAUKYIISIPHBIX Sl
IJTIOCKOCTEN
53 OpTtoronanbHOE https://m.edsoo.ru/GP0ZX8VH
MPOEKTHPOBAHHUE E
[TocTpoenue ceuenmii kyoa,
54 MIPU3MBI, TPABUIBHOU https://m.edsoo.ru/F5ZMOA1
MUPAMHIBI C TIOMOIIIBIO AE
OPTOTOHAJILHOU MPOEKIIUU
[TocTpoenue ceuennii kyoa,
55 MPU3MBI, TPAaBUJIBHOU https://m.edsoo.ru/TS0FUDOO
MMUPAMUIBI C TIOMOIIIBIO J
OpPTOTOHAJILHOM MPOEKIIUN
CummMmeTpus B
MIPOCTPAHCTBE
https://m.edsoo.ru/N77K7ZM8
56 OTHOCHTEJILHO TIJIOCKOCTH.

[Tnockoctu cummeTpuii B
MHOTOTPaHHHKAX

K



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K

[Ipu3Hak

MEePIEHANKYIISIPHOCTH
57 PHEHAMIYTD https://m.eds0o.ru/L9E703U3V
MPSIMOM U TNIOCKOCTH KakK
CJIEJICTBHE CUMMETPUU
[IpaBunbHbIE
58 MHOTrOrpaHHuku. Pacuér https://m.edsoo.ru/Z9E166HH
pacCTOSIHUN OT TOYKH JI0 Z
TJIOCKOCTH
[IpaBunbHbBIE
59 MHOTOrpaHHUKHU. Pacuér https://m.edsoo.ru/TISUOWZT
pacCTOSTHUN OT TOYKH JI0 H
IJIOCKOCTH
CrocoOsbI OITyCTUTH
60 MEePIEHIUKYIISPBI: https://m.edsoo.ru/DHFUCBW
CUMMETpUS, CABUT TOYKU 06
10 mapaJuIeIbHOU TPSMOH
CnBur 1o HenapauieIbHON
. https://m.edsoo.ru/9OANVFE9
61 MPSAMOM, U3MEHEHHE £
paccrosiHui -
KonTtponsHas paborta
62 "B3aumMHOe€ pacnonoxxenue https://m.edsoo.ru/JW5UZNN8

NPSIMBIX U MIJIOCKOCTEN B
pocTpaHcTae”

J



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J

[ToBTOpEHUE: yron Mmexay
IIpsAMBIMHA Ha ITJIOCKOCTH,
TPUTOHOMETPHUS B

https://m.edsoo.ru/SKO9RHWD

63

IPOU3BOJILHOM FQ

TpEyroJbHUKE, TEOpeMa

KOCHHYCOB

IToBTOpEHME: YrOa MEXK

P a o https://m.edsoo.ru/WBREU9U

64 CKPEIUBAIOIITHIMUCS 7

MPSIMBIMU B IPOCTPAHCTBE o

I'eoMerpuueckue METOIbI
65 BBIUMCIICHUS yIiia MEXIY https://m.edsoo.ru/3U40237C

NPSAMBIMU B K

MHOTOTpaHHUKAX

BYI'PAHHBIN yTOJI.

A yip yr“ https://m.edsoo.ru/8H4CYFAB
66 CBOWCTBO JIMHEHHBIX yTIIOB 0

JBYTPAHHOTO yria -

[TepnenaukyaspHbIC

miockoctH. CBoiicTBa

https://m.edsoo.ru/FIHM69NV

67 B3aHMHO

MePIEHAUKYIIPHBIX
IJIOCKOCTEN

D



https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/F1HM69NVD

68

IIpusHak
NEPIEHIUKYISIPHOCTH
IUIOCKOCTEN; TeOpeMa o
MIPSIMOM ITEpECEYECHUS IBYX
IIJIOCKOCTEN
MEPIEHANKYIIIPHBIX
TPEThEN IIIOCKOCTH

https://m.edsoo.ru/FY5TMQ43
F

69

[IpssMOyropHBIN
napajuieJienume; Kyo;
W3MEpEHUs, CBOMCTBA
MPSIMOYTOJILHOTO
HapaJuleenuIe a

https://m.edsoo.ru/K9Q9DBND
AW

70

Teopema o nuaroHanu
MPSIMOYTOJILHOTO
napajiesenurena u
CJIECTBUE U3 HEE

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuyeckue u
MIPUKJIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMOJIOKEHUEM MTPSIMBIX U
IJIOCKOCTH

https://m.edsoo.ru/4TBYU36H
Z

72

IloBTOpEHME:!
CKpELIMBAIOINECS
IIpsIMBIE, TIapaJUICIIbHbIE
IIJIOCKOCTH B CTaHIaPTHBIX
MHOT'OI'paHHUKAX

https://m.edsoo.ru/TL947D6W
K



https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK

73

[Tapa napamienbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MIPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIMBAIOITUMHCS
MIPSIMBIMU B TIPOCTBIX
CUTYaIHAX

https://m.edsoo.ru/YFWZTOR
EN

74

PaccrosgHne oT TOUKH 110
TIJIOCKOCTH, PACCTOSIHHE OT
NPAMOM J0 IITOCKOCTH

https://m.edsoo.ru/W5GN48E|
M

75

Brrunciienue pacctostHui
MEXIy
CKpEeIUBAIOIIUMUCS
MPSIMBIMHU C TIOMOIIBIO
MIePIEeHAUKYISIPHOM
IJIOCKOCTH

https://m.edsoo.ru/5W9VI1IHM
D

76

Tpéxrpannblii yrou,
HEpaBEeHCTBA IS
TPEXTPaHHBIX YTIIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHUHYCOB ISl TPEXTPAHHOTO

yria

https://m.edso0.ru/SXGHNLQ
4]



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J

DneMeHTHI cheprudecKoit

https://m.edsoo.ru/HMVTV74

77 TEOMETPHM: T€0IE3NIECKUE cp

JUHUH Ha 3emite o
78 KonTtponsHas paborta https://m.edsoo.ru/IRTWZ59Y

"VTIIsl 1 paccTosHus" U

CucremaTu3zanus 3HaHU I

" https://m.edsoo.ru/VC3UOAK
79 MHOTOTpaHHHK H €T0 3B

3JIEMEHTHI" ob

[Tupamuna. By
80 nupamu/l. [IpaBunbsHas https://m.edsoo.ru/J3R0247E0

nupaMua

[Tpusma. Ilpsimas u

https://m.edsoo.ru/JJNDHOOSE

81 HAaKJIOHHAsI IPU3MBL. 0

[IpaBunbHas mpuzma -

[Ipsimoit mapannenenunen,
82 MPSMOYTOJTbHBIN https://m.eds00.ru/L8803LZGS

napasuienenumnesa, Kyo

Brimykiisie

https://m.edsoo.ru/B4ATOMDU1

83 MHOTOrpaHHukH. Teopema

Diinepa

D



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D

Beiykiisie
MHOrorpaHHuku. Teopema

https://m.edso00.ru/QOMX9GA

84 Oiinepa. [IpaBuibHbIE U 1S
MOJTYTPAaBUIIbHBIE -
MHOTOTPaHHUKH
85 KonTponbnas paborta https://m.edsoo.ru/3N52B3TE
"MHOrorpaHHUKH" M
[TonsiTue BekTOpa HA
https://m.edsoo.ru/LRBSE3B0
86 TUTOCKOCTH | B o
MIPOCTPAHCTBE B
https://m.edsoo.ru/MNTSX2X
87 CyMMa BEKTOpOB L8
https://m.edsoo.ru/SHBMZ1PO
88 PaznocTh BekTOpOB H
https://m.edsoo.ru/XS6AN7LA
89 [IpaBuio mapamienenumnena 5
90 YMHOXEHHE BEKTOpa Ha https://m.edsoo.ru/MJUH128L
YHUCIIO R
Pasnoxxenue Bekropa 1o
o1 6a3ucy TpéX BEKTOPOB, HE https://m.edsoo.ru/U760IDCT
JISKAIUX B OOQHOHU G
IJIOCKOCTU
92 CkansipHO€ IPOM3BECHNE https://m.edsoo.ru/JZ46VNC71



https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria mexay

93 1 https://m.edsoo.ru/lU5196UQP
BEKTOpaMH B IPOCTPAHCTBE

94 Hpocretimie sazarin ¢ 1 hitps://m.eds00.ru/FIXV/79T8B
BEKTOpaMU

95 [Ipocrenmmue 3a1aum ¢ 1 https://m.edsoo.ru/JJCWURNG
BEKTOpaMH 01

96 [Ipocreitmme 3agaun ¢ 1 https://m.edsoo.ru/BEHWOEL
BEKTOpaMH KS

97 [Ipocreitmme 3agaun ¢ 1 https://m.edsoo.ru/P3W8WZZ
BEKTOpaMH SY

08 O60061enue u 1 https://m.edsoo.ru/ECRMXSN
CHCTEMaTH3aLus 3HAHUH M3

99 O60061enue u 1 https://m.edsoo.ru/XXBTFP5
CHCTEMATU3ALUS 3HAHUH WL
Hrtorosast KOHTpOJIBHAS https://m.edsoo.ru/SFGPDWN

100 1
pabora KO

101 Hrtorosas KOHTpOJIbHAS 1 https://m.edso0.ru/X3ZG8A6S
pabora (0]

102 O60061menue u 1 https://m.edsoo.ru/931AWXE
CUCTEeMAaTH3aIlHsl 3HAHUI K1

OBIIEE KOJIMYECTBO HACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

11 KJIACC

IINIOCKOCTH B OTPE3Kax

Ne KosmyecTBo 4acoB DJIeKTPOHHbIE
; Jlata uuppoBbIe
n/ Tema ypoka KoHTpoabHbIe IIpakTHyeckue
Bcero HU3yYeHHs o0pa3oBaTe/ibHbIE
n padoThI padoTbI
pecypcsl
[ToBTOpEHME TEMBI
1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSD
IIJIOCKOCTH U B Sl4U
npocTtpancTae"
[ToBTOpEHME TEMBI
" https://m.edsoo.ru/M6JO60
2 CkanspHoe 1 NI7
MPOU3BEJICHHE BEKTOPOB" T
[ToBTOpEeHME TEMBI
3 "Beruncnenue yria 1 https://m.edsoo.ru/55KY41
MEXy BEKTOpaMH B LVG
npocTtpancTae"
[ToBTOpEHME TEMBI
4 "VYpaBHeHHEe IpsIMOii, 1 https://m.edsoo.ru/U20HP
MPOXOISIICH uepe3 aBe usew
TOYKH"
VYpaBHEHHE TIIOCKOCTH,
https://m.edsoo.ru/VYIH8T
5 HOpMaJlb, ypaBHEHUE 1

ERW



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW

YpaBHEHHE TIIIOCKOCTH,

https://m.edso0.ru/541910

6 HOpMaJlb, ypaBHEHHE WGX
IJIOCKOCTH B OTPE3Kax -
; Bekropnoe https://m.edso0.ru/NTYOG
IIPOU3BEJICHUE 2APM
JInHelHbIE HEpaBEHCTBA,
8 el HOe https://m.edso0.ru/54EQ7J
Q8E
MPOrPaMMHPOBAHUE
JInHelHbIE HEpaBEHCTBA,
9 Heioe https://m.edsoo.ru/VPKWB
B4AA
MPOrPaMMHUPOBAHUE
AHaIUTHYECKHE METOIBI
pacuéra yria Mexmay https://m.edsoo.ru/KHJ20
10
MPSIMBIMU B M3PV
MHOTOTpaHHUKaX
AnanmuTHdecKrue METOObI
pacuéra yria Mexay https://m.edsoo.ru/DDXUU
11
MJIOCKOCTSIMU B AlA5
MHOTOTpaHHUKaX
®opMyiia pacCTOSHUS OT
https://m.edso0.ru/SG451U
12 TOYKH JI0 IIIOCKOCTH B

KoopAnHaTax

UGl



https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1

Haxoxnenue paccrosHui

https://m.edsoo.ru/8VV2N4

1
3 OT TOYKH JI0 IJIOCKOCTH B X113
KyOe
Haxoxnenne paccrosHui
https://m.edsoo.ru/UZ15U
14 OT TOYKH JI0 IJIOCKOCTH B U3TF
MIPaBUJIBHOM NTUPaMUJIC
KonTpomnbnas padora
" https://m.edso0.ru/8NGI1G
15 Ananmutnueckas
" HEM
TEOMETPHS
Ceuenuns
16 MHOTOTPaHHUKOB: https://m.edsoo.ru/219603
CTaHJapTHBIE NHQ
MHOTOTPAaHHUKH
Ceuenuns
https://m.eds00.ru/52XG0O
17 MHOTOT'PAHHUKOB: METOJ]
2J5B
CIIEIOB
Ceuenuns
MHOTOTPaHHUKOB:
https://m.edsoo.ru/CUP7T
18 CTaHJAapTHBIE TUNIOCKOCTH,

MepecevyeHus NpsIMbIX U
IIJIOCKOCTEN

CPXQ



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ

19

[TapamienpHbIe IpsIMBIE U
IJIOCKOCTH:
HapajuIesIbHbIE CEYCHUS

https://m.edsoo.ru/MM69
MKRDP

20

[TapamiensHble IpsIMBIE U
TUIOCKOCTH: PACUYET
OTHOILICHUI

https://m.edso0.ru/O71ROI
JFI

21

[TapamieneHbIe IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpCIIMBAOIIUMHCA
PSIMBIMU

https://m.edsoo.ru/26EPT
M74A

22

[Teprien iuKynsipHBIE
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE MaphbI
MEPIEHAUKYIIAPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETPHHU
MHOTOTPaHHHKOB

https://m.edsoo.ru/YQUVT
6VZX

23

[leprnienaukynsipHbIe
MPSIMBIE U TNIOCKOCTH
Teopema o Tpex
MepIeHAUKYIIpax

https://m.edsoo.ru/HQIN2
0ZJP



https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP

[lepnenaukynspHbie

o4 MPSAMBIE U INTIOCKOCTH: https://m.edsoo.ru/OWFA
BBIUMCJICHUS OJIVH B Q1A9J]
MHOTOTPaHHHKAX
[ToBTOpEHMeE: momam

o5 MHOT'OYT'OJIbHUKOB, https://m.edsoo.ru/FDRZO
(hopMyIIBI 1J1s TUIOTIAACH, 9G4X
cooOpakeHUs TI0100uS
[ToBTOpEeHMe: mIomaIu

26 MHOTOYTOJIBHUKOB, https://m.edsoo.ru/1ZYRN
(hopMYJIBI 1715 TUTOTITAICH, NIKV
cooOpakeHUs TI0100uS
[ToBTOpeHue: momau

97 MHOT'OYT'OJIbHUKOB, https://m.edsoo.ru/[HWHV

(bopMyITBI 151 TUTOIIACH,
cooOpaskeHHS TI0100US

FNLOO



https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO

Tlnomraau ceuenunii
MHOTOT'PaHHUKOB:

https://m.edsoo.ru/X2HRM

28 ILJIOIA1 [IOBEPXHOCTEH,
man P 1 9HD4
paspe3aHus Ha 4acTH,
cooOpakeHHs TI0100uS
[Imomanu ceuennii
MHOTOTPAHHUKOB:
. https://m.edsoo.ru/8H4EL
29 TUIOMIA/IA TIOBEPXHOCTEH, YONG
pas3pe3aHus Ha 4acTH, -
cooOpakeHUs TI0100uS
Kontponbhas pabota
30 "[ToBTOpEHUE: https://m.edsoo.ru/S8UW1
MHOTOTPaHHUKH, CEYCHUS WwV1
MHOTOTPaHHUKOB"
O06bEM Tena. O0beM
https://m.edso0.ru/6UXGO
31 MPSIMOYTOJILHOTO
ORC9
napasuiesenumeia
3anaun 00 yABOCHUH
) https://m.edsoo.ru/VK2J2T
32 Ky0a, 0 KBagpaType Kyoa;

O TPUCCKIUHU YyIJIa

XEF



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF

CrepeoMerpuieckue
3aJauu, CBSI3aHHBIE C

https://m.edsoo.ru/ODR6H6

33 00BEMOM TOS
MPSIMOYTOJILHOTO
napaJiiesienumneaa
[Ipuknagnsie 3aga4un,
CBSI3aHHBIE C
.. https://m.edso0.ru/OSHT IO
34 BBEIUMCIIEHHEM 00BEMA T1G
MPSIMOYTOJILHOTO
napaJiiesienumneaa
. " https://m.edsoo.ru/8AIL9Y
35 OO0BEM pSAMOH TPH3MBI
HYJ
CrepeomeTpuieckue
3aJ1a4M, CBSI3aHHBIC C https://m.edso0.ru/1D8HV
36 N
BEIUHMCIIEHHEM 00BEMOB 54A9
MPAMOU MPU3MBbI
[Ipuxknagneie 3a1ayu,
. https://m.edsoo.ru/QlYC4F
37 CBsI3aHHBIE C 00BEMOM 81U
NPSAMOU MPU3MBbI T
Brraucnenue 00EMOB
TeJI C IOMOIIBIO
.. https://m.edsoo.ru/ON5850
38 OIIPENIENEHHOTO

uHTerpana. O6bsEm
HAKJIOHHOW MTPU3MBI

60H



https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H

Brraucienue 006MOB
TEJ C TTOMOILBIO

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

39 OTIPEICIIEHHOTO MK8N
unrerpasa. O0bEM
TTUPAMU B
®opmyna oobéEMa
40 nupamuabl. OTHOIIEHHE https://m.edsoo.ru/AL3POD
00bEMOB MUPAMU]T C CO9E
00LIUM YTJIOM
®dopmyna o6bEMa
nupaMuipl. OTHOLIEHHE https://m.edso0.ru/3GO0A
41
00bEMOB IMUPAMU]T C JRNY
001muM yriom
CrepeomeTpuieckue
42 3aJ1a4M, CBI3aHHBIC C https://m.edsoo.ru/7TR8R
00BpEMaMu HaKJIOHHOM HWO7
MIPU3MBI
Crepeomerpuueckue
https://m.edsoo.ru/SF480D
43 3aJla4d, CBS3aHHBIE C TS5
o0BEMaMu UPaMHU/IBI T
[TpuknanHeie 3a0a49u MO
44 teme "OO0BEMEI TEN", https://m.eds00.ru/9SF60Y

CBSI3aHHBIE C 00OBEMOM
HAKJIOHHOHM TPU3MBI

YVX



https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX

[IpuknagHele 3a1a4u 110
teme "OO0BEMEI TENT",

https://m.edsoo.ru/Z4MZ27

45
CBsI3aHHBIE C 00BEMOM RMY
MUpaMHIbI
[Ipumenenne 06bEMOB.
https://m.edso0.ru/I39CX0O
46 Boruncnenue paccrosHus 3CP
JIO IUIOCKOCTH —
47 KontponbHas pabora https://m.edsoo.ru/XNWZS
"O0BEM MHOTOTpaHHUKA" SJ7P
s apuyeckast
MOBEPXHOCTb,
48 oBbas e https://m.edsoo.ru/7DHKE
pasyromue - HEG6
LHWJIAHIPUYECKON
MOBEPXHOCTU
Huwmaap. psmoit
49 KpYroBOW LHHJIMHAP. https://m.edsoo.ru/MAVW
IInomaae noBepXHOCTH 4KY55
HWIMH]Ipa
Konnueckas
50 MOBEPXHOCTb, https://m.edsoo.ru/PVRE7

oOpa3yrolire KOHUYECKO i
nosepxHoctu. Konyc

HQ6Y



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y

Ceuenue koHyca

51 MIIOCKOCTBIO, https://m.edsoo.ru/EOVSH
MapaieIbHOM MIOCKOCTH ALS8L
OCHOBAHHS
VY ceu€HHbIN KOHYC.
https://m.edsoo.ru/9VKWV
52 N300pakeHne KOHyCOB U
- DCTE
yCEYEHHBIX KOHYCOB
IInomiags OOKOBOM
. https://m.edsoo.ru/AWKB9
53 MTOBEPXHOCTH H ITOJTHON
E4ANE
MMOBEPXHOCTH KOHYCa
ITmomans 00KOBOI
N https://m.edsoo.ru/9NFAUE
54 MMOBEPXHOCTH M TIOJTHOM 3KJ
IIOBEPXHOCTH KOHYCA T
CrepeomeTpuyeckue
3a7a4M Ha
JIOKa3aTeJILCTBO U https://m.edsoo.ru/QZVH5
55
BBIUHCJICHUE, EXL9
MMOCTPOCHUEM CECUCHHI
UWINHAPA, KOHYyCca
CrepeoMeTpriecKre
3aJa4d Ha
56 JI0Ka3aTeJIbCTBO U https://m.edsoo.ru/AKF6P
BBIYMCJICHUE, W62W

IIOCTPOEHUEM CEYECHUI
LWIMHAPA, KOHYCa



https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W

[Ipuknagnsie 3a1auu,

https://m.edsoo0.ru/3429ZL

o7
CBS3aHHBIC C LWIHHAPOM HTS
58 [Ipuknagseie 3anaun, https://m.edsoo.ru/ZY6EN
CBSI3aHHBIE C HWJIMHAPOM PVKD
https://m.edsoo.ru/W1TVK
59 Cdepa u map AJOR
[lepeceuenue chepsl u
mapa ¢ MiIoCKOCTBIO.
https://m.edsoo.ru/JF8NB5
60 Kacanwne mapa u chepbr 750
IJIOCKOCTRIO. Bua n -
n300pakeHHE 1Iapa
[Tepeceuenue chepsl u
mapa ¢ IIOCKOCTBIO.
https://m.edsoo.ru/M6WK9
61 Kacanwue mapa u cepor
K950
IJIOCKOCThI0. Bun n
n300paxKeHue mapa
YpaBHeHnue cdepsbl.
P dep N https://m.edsoo.ru/U8G24B
62 [Tnomanp chepst u eé
. O8H
yacTeu
63 Cummetpus chepsl 1 https://m.edsoo.ru/6E6GX0

apa

YIS



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS

64

CrepeoMerpuieckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIYHCJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUYECHHI
TUIOCKOCTBIO

https://m.edsoo.ru/MSYBP
KH7R

65

CrepeoMeTpriecke
3aJa9u Ha
JI0Ka3aTeNbCTBO
BBIYHNCIJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUECHUI
IJIOCKOCTBIO

https://m.edsoo.ru/MXRDT
K72T

66

[Ipuxknagnsie 3amayu,
CBsI3aHHBIE O chepoii u
1apom

https://m.edsoo.ru/XW5LI17
A9J

67

[ToBTOpEHUE:
OKPYKHOCTh Ha
MJI0CKOCTH, BEIYUCIICHUS
B OKPYKHOCTH,
CTaHJapTHbIE 000U

https://m.edsoo.ru/EJ2QD
AVEJ]

68

Paszanunblie KoMOMHALTNA
TeJ BpalleHHs U
MHOTOI'PaHHUKOB

https://m.edsoo.ru/LE7933
LXX



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX

3amauu o teme "Tema u

https://m.edsoo.ru/PHHLC

69
[IOBEPXHOCTHU BpalieHus" G54E
70 3amauu no teme "Tena u https://m.edsoo.ru/22WPB
MIOBEPXHOCTH BpalieHus" LTP9
KonTtponsHast pabota
" https://m.edsoo.ru/33W222
71 Tena u noBepxHOCTH
" M63
BpaIeHus
O06BEM TUIMHApA.
.. https://m.edso00.ru/1ZN2S6
72 Teopema 00 00bpEME
ZMO
MPSIMOTO IMJIHH]IPA
Brruncienue 006EMOB
TEJI ¢ HOMOIILIO
.. https://m.edsoo.ru/ACTOM
73 OTIpeICIIEHHOTO
. FMVF
uHterpaya. O0bEM
KOHYCa
[Tnomanu OOKOBOM U
N https://m.edsoo.ru/ZYTKY
74 MTOJTHOM TIOBEPXHOCTH
P8B1
KOHYCa
Crepeomerpuueckune
75 3aJa4u, CBSI3aHHBIC C https://m.edso0.ru/709VJY

BBIUHCIICHUEM 00BEMOB
HUJIIMHApA, KOHYCa

PSC



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC

76

[Ipuknagseie 3aga4u 110
teme "OOBEMBI 1
IIJIOIAIU IOBEPXHOCTEN

Ten"

https://m.edsoo.ru/QXEA9
GPVB

77

OO6béM 1m1apa 1 1apoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsbl.
CrepeomeTrpuieckue
3aJla4M, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
1rapa, mapoBoro
CerMEeHTa U I1apOBOTo
CeKTopa

https://m.edsoo.ru/VV60ON
BVZX

78

[IpuknagHeie 3aga4u MO
teme "OO0BEMEBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ Iiomaabio
chepnl. COOTHOIICHHS
MEXy IUIOIAIMU
MOBEPXHOCTEH U
00BpEMaMHU 1TOT00OHBIX TEN

https://m.edsoo.ru/EZH9G
RUEJ



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ

79

ITomoOHEbIe TETa B
MIPOCTPAHCTBE.
N3menenne o6bEma mpu
I10,JT0 O H.
CrepeoMeTpriecke
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
TeJl U IUIoIaJied
MTOBEPXHOCTEN

https://m.edsoo.ru/H24188
MKQ

80

KontponbHas padoTa
"I[Lnomanu noBEpXHOCTH
1 00BbEMBI KPYTJIBIX T

https://m.edsoo.ru/73UOD
GNYR

81

JIBMOKEHHSI TPOCTPAHCTBA.
OTtoOpaskeHusl.
JIBW>KEeHUS U PaBEHCTBO
¢buryp. Obuue cBoiicTBa
IBIDKEHUN

https://m.edsoo.ru/RXJ4Y
W6ENA



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA

Bunnl nBukeHui:
NapajuIeIbHbIN IIEPEHOC,

https://m.edsoo.ru/ZSUA77

82 [EHTpaJIbHAS] CHMMETPHS, NTX
3epKajbHas CHMMETPHS, —
IIOBOPOT BOKPYT MPSIMOU
[TpeoOpazoBanust
83 o065, Tpsimast i https://m.edsoo.ru/A1PU2
i WOAX
cdepa Ditnepa
I'eomerpuueckue 3agaun
84 S — https://m.edsoo.ru/KFDHO
P MGKZ
JBYOKEHUS
Kontposnbhas pabota
" https://m.edsoo.ru/4F52B1
85 BexTops! B
. 1KK
MIPOCTPAHCTBE
Oo6o01aroniee
noBTopeHue 11 mousTuii
Y METOJIOB Kypca
reometpun 10-11
P https://m.edsoo.ru/AHVB2
86 KJIACCOB, CHCTEMAaTH3alIUs

3HaHUIL:
"IlapamienbHOCTD
NPSIMBIX U MJIOCKOCTEHN B
pocTpaHcTae”

NZH9



https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/1HVB2NZH9

87

Oo6o0matoriee
noBroperue 11 mousruii
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUs
3HaHUi: "BekTopsl B
npocTpancTse"

https://m.edsoo.ru/AQEFP
ERJO

88

Ob6o6maroriee
noBToperue 11 mousTuii
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs
3HaHuil: "BekTopsl B
npocTtpancTae"

https://m.edsoo.ru/3NI1JOL
N63

89

Oo6o0r1maroniee
noBTopeHue 11 mousTuii
U METOJIOB Kypca
reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alUs
3HaHuii: "O0bemM
MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7V
DTC



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC

90

Oo6o0matoriee
noBroperue 11 mousruii
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATU3alUs
3HaHui: "O0beM
MHOTOTpaHHUKa"

https://m.edsoo.ru/AJX4C
DP5I

91

Ob6o6maroriee
noBToperue 11 mousTuii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alUs
sgagui: "Ilmomaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

https://m.edsoo.ru/H2ZAB
PRXO

92

O06o0r1aroniee
noBTopeHue 11 mousTuii
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIIUS
sgaguii: "[lnomaan
MMOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ten"

https://m.edsoo.ru/JG1DJ5
ONK

93

HToroBast KOHTpPOJIbHAS
pabora

https://m.edsoo.ru/GXZMP
89GD



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD

94

Hrorosast KOHTpOIBHAS
pabota

https://m.edsoo.ru/3J174M
Y6M

95

[ToBTOpEHue, 0600meHNE
U CUCTEMaTu3anuAa
3HAHUA

https://m.edsoo.ru/UI126CB
4XL

96

Hcropus passutus
CTEepEOMETPUHU KaK HayKH
U €€ poJib B Pa3BUTUH
COBpPEMEHHBIX
HMHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/IESALO
6B5

97

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKH
1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbFOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/8ZKNM
YFO03

98

Uctopus pa3zsutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo0.ru/41X3X
KQOG



https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG

99

Hcropus passutus
CTEPEOMETPUH KaK HAYKH
U €€ poiib B Pa3BUTUH
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTU I

https://m.edsoo.ru/4PGHQOJ
YAH

100

Hcropus passutus
CTEepEOMETPUHU KaK HAyKH
U €€ poJib B Pa3BUTUH
COBpPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO7
34F

101

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKH
1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XS
FWNR



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR

Hcropus passutus
CTEPEOMETPUH KaK HAYKH
U €€ poiib B Pa3BUTUH

https://m.edso0.ru/X89TQ8

102 COBPEMEHHBIX 1 76
WHKEHEPHBIX U T
KOMITBFOTEPHBIX
TEXHOJIOTU I

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/X89TQ8776




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC

Konx nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe.l

pe3yJbTara 0011ero 00pa3oBaHusA
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, IPsIMast, INIOCKOCTh
7.2 [TpuMeHsATh aKCHOMBI CTEPEOMETPHH U CISICTBHUS U3 HUX TPU PEIICHUH T€OMET
7.3 OmnepupoBaTh NOHATHAMHE: TAPAIETFHOCTD U TIEPIICHAUKYIIPHOCTD TPSMBIX U
1.4 Knaccuduiuposars B3auMHOE pacioIoKEHUE MPSAMBIX U MIJIOCKOCTEH B IIPOCTpPa
75 OnepupoBaTh NOHATUSAMU: ABYTPAHHBIA YToJ1, PaHU ABYIPAHHOTO yria, pedpo
' yroJ1 IBYTPaHHOIO yIJia, FpaaycHas Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHHUK, BBINYKIBIA ¥  HEBBITYKIIbIE
' MHOTOTpaHHUKA, TPABHIIHHBII MHOTOTPaHHUK
1.7 Pacnio3naBath OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (MTHUpaMHIa, IPU3Ma, TPSIMOYTC
78 KnaccudumupoBath MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS IS KiaccuuUKall
' MHOTOTPaHHUKH, PaBUIIbHbIE MHOTOI'PaHHUKHU, IPSAMbIE U HAKJIOHHBIE TIPU3MBI,
79 OnepupoBaTh NOHITUSIMH: CEKYILas MIIO0CKOCTh, CEYeHHE MHOTOIPaHHUKOB
7.10 OOBACHATH MPUHIIMIIBI TIOCTPOCHUS CEUEHUN MHOTOTPAHHUKOB, HCIIOJIb3Yys METO
711 CTpouThb ce4eHHUsI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BHIHOCHBIE)
' MPOCTHIX 00BEMHBIX (DUTYP: BHJI CBEPXY, COOKY, CHU3Y
Pemats 3a7aun Ha HaXOXACHUE T€OMETPUUYECKUX BEJIMUKH MO 0Opa3iaM Hid aj
7.12 AQHAIUTUYECKUE METOJIbI MPH PEUICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a]l
MEX1y ABYMsI TOUKaMH, OT TOUKH JIO MIPSIMOM, OT TOYKUIO MIIOCKOCTH, MEXKIY CK
Pemath 3a1a4n Ha HAX0XKACHUE TEOMETPUUYECKIX BEIMYMH [0 00pa3aM Uiy ajr
7.13 AQHAIUTUYECKUE METOJIbI MPHU PELICHUH CTaHAAPTHBIX MATeMAaTUYECKUX 3aj1ay
CKPEIHUBAIOIIUMHUCS MIPSIMBIMU, MEXY IPAMOU U IIIOCKOCTHIO, MEXIY MII0CKOC
714 Bbrancnare 06bEMBI U TUIONIAAM TOBEPXHOCTENH MHOTOI'PaHHUKOB (ITpU3Ma, MUpa
' BBIUUCIIATH COOTHOLIEHHUSI MEXKIY TUIOIIA/SIMH [TOBEpXHOCTEH, 00bEMaMH 0700
715 OnepupoBaTh NOHATUSAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKC

IUIOCKOCTh CUMMETPUU (UTYPbI




W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATh WHPOPMALHUIO O MPOCT

7.16 durypax, mpeacTaBICHHYIO Ha YepTekKaxX U PUCYHKAX
717 [IpumensaTh reomeTpuueckue (HakThl Ul PEHICHHUS CTEPEOMETPUICCKHX 3a1ad
' [IaroB PeIIeHHs, eCIIM YCIOBUS IPUMEHEHUS 3a]aHbl B IBHOU Gopme
718 [IpuMeHsTh MpoCcTeUIue MPOrpaMMHBIE CPECTBA U AIEKTPOHHO -KOMMYHHKAITH
' CTEPEOMETPUIECKHUX 3a1aY
719 [IpuBOoUTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJC U KH3
' 3aKOHOB T'€OMETPUH B HCKYCCTBE
[TpuMeHSTh MOTy9YeHHbBIC 3HAHUS Ha MMPAKTUKE: aHATU3HUPOBAThH PEaTbHBIC CUTY
MOHITHSI B TIPOIECCE TOWCKA PEIIeHUs MaTeMaTW4ecKu CPOpMYTUPOBAHH
7.20 pealbHbIC CHUTYyallMd Ha S3BIKE TEOMETPHH, HCCIICIOBAaTh TOCTPOCHHBIS
TCOMETPUYCCKUX TOHATUH WM TEOpeM, amnmapara anreOpbl, pemiath MpakTh
HAXO0XJICHUEM T€OMETPHUIECKUX BEITHIHH
11 KJIACC
Kon .
IIpoBepsiemble NMpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOW 00pa3oBaTeir
MPOBEPSIEMOT0
0011ero ooOpazoBaHus
pe3yabTara
6 I'eomerpus
6.1 OmnepupoBaTh TOHATHSAMH: IUIMHAPHYECKAs IMMOBEPXHOCTh, OOpa3yroolue I
' WIMHAP, KOHWYECKask IOBEPXHOCTh, 00pa3yrolIne KOHUYECKOH MOBEPXHOCTH, KO
6.2 Pacnio3naBate Tena BpanieHus (IUIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI TOJTYYSHUS TEJ BPAILICHUS
6.4 KiaccuduimupoBaTs B3auMHOE pacmoioskeHHe cepbl U INIOCKOCTH
6.5 OnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CET M
' IIIAPOBOTO CJIOs1, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbrauciate 00bEMBI U IIJIOMIAIU TOBEPXHOCTEH TEJI BPAIICHUS, TEOMETPUICCKUX
6.7 OnepupoBaTh MOHATUSMHI: MHOTOTPAHHHK, BITUCAHHBIN B chepy U OMIMCAHHBIN O
' B MHOTOTPaHHUK WM TEJIO BPaLICHUS
6.8 BbI4ncnsaTe COOTHOLIEHHS MEXAY MIIOMIAIMU MOBEPXHOCTEN U 00bEMaMu 10 10C
6.9 N3o006paxkats n3ydaembie GUTYPHI OT PYKU U C TPUMEHEHHEM MPOCTHIX YEPTEKHBI
6.10 BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (U

CTPOUTL CCUCHUS TCJI BpAllICHUA




W3BnekaTh, MHTEPHPETUPOBATH M MPEOOPa3OBBIBATH HWH(OPMAIHMIO O MPOCT

6.11 ¢durypax, npeACTaBICHHYIO Ha YepTekKax U PUCYHKaAX
6.12 [MpumensaTs reomerpudeckue (HakThl Ui PEHICHUS CTEPEOMETPHUCCKHUX 3ajad,
' IIaroB PEIICHHUs, €CIIU YCIOBUS IPUMEHECHUS 3a/laHbl B IBHOH GopMme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIMOIHATE AEHCTBHS CIIOKEHHSI BEKTOPOB, BEIYUTAHHS BEKTOPOB  YMHOKCHHSI
' KaKMMH CBOWCTBaMH OHH 00J1a1at0T
6.15 [TpuMeHsATh MpaBWIIo NapaJuIesenue/a IPH CII0KEHUN BEKTOPOB
OmnepupoBaTh MOHSATHUSMU: JACKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP
6.16 BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXy BEKTOPaMH, CKAJISIPHOE MPOU3BE/IC
KOMILIAaHAPHBIE BEKTOPBI
6.17 Haxomute cymMMy BEKTOPOB ¥ TPOW3BEACHHE BEKTOpa Ha YHCIO, YroJd M
MPOM3BENICHNE, PACKIIA/IBIBAT BEKTOP MO JABYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3anaBaTh IUIOCKOCTh YPaBHEHHEM B JEKAPTOBOM CHCTEME KOOpAWHAT
6.19 PemaTh mpocreiiiie reoMmeTpruecKre 3a/1a4n Ha MPUMEHEHUE BEKTOPHO-KOOPIU
6.20 Pemare 3aaun Ha J0Ka3aTeIbCTBO MaTEMAaTHUCCKUX OTHOIICHUH U HAX0XKICHU
' o0pasiam WK alropuT™MaM, IPUMEHsISI H3BECTHBIC METOIbI [IPU PELICHHU CTaHIa
6.21 [TpuMeHsITh MpocTeHIre MporpaMMHBIC CPEICTBA U AIICKTPOHHO-KOMMYHHUKAIIN
' CTEPEOMETPUYECKHUX 3a/1aY
6.22 [TpuBOAMTH TPHMEpPBHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOJE U KH3
' 3aKOHOB T'€OMETPUH B HCKYCCTBE
[TpuMeHsTh TOJyYeHHBIC 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh PEAbHBIC CHUTY
HOHSTHS B IIPOLIECCE IOUCKA PELICHUSI MATEMaTH4eCKU c(HOPMYIHPOBAHHOM MPOC
6.23 CHTyallM¥ Ha S3bIKE T€OMETPHUH, HCCIEIOBaTh MMOCTPOCHHBIE MOJICIH C HCI

MOHITHH U TCOpPECM, alllapara aJ'IFe6pr, peuiatb INPAKTHYCCKUEC 3aldayH,
T'COMCTPUYCCKUX BCIIMUYKUH




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

I'eomerpus

7.1

OcHoBHbI€ IOHATHA cTepeomeTpun. Touka, npsmasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTHE 00
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3auMHOe pacroiokeHue MpsMBIX B IIPOCTPAHCTBE: NEPECEKArOIIUECs, MapallesIbHbIe
[TapamienpHOCTh NPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NapAJLJIEIbHBIE IPSMBIE B IIPOCT
MpsAMBIX, HTaApaJIJICIbHOCTDH HpﬂMOfI A TNIOCKOCTH. YTIIBIC COHAIIpaBJICHHBIMUA CTOPOHaAM
IIpOCTpaHCTBE. [ lapamienbHOCTh INIOCKOCTEN: TapauIeNIbHbIE ITIOCKOCTH, CBOMCTBA ITApasuIeilk
IIPOCTPAHCTBEHHBIE (PUI'YpPBI HA INIOCKOCTU: TETPa’p, KyO, napaiesenure], IoCTpOeHHe ced

7.3

[lepneHMKyYISIPHOCTD NMPSMON W IUIOCKOCTU: NMEPHNEHAUKYJSAPHBIE MPSIMbIE B MPOCTPAHCT
MEPIEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYIAPHOCTH MPSAMOM UM ILIOC
MEPIEHIUKYIISIPHON INTIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJI MEKIy MPSMOM U TUNIOCKOCTBIO
yroi aByrpaHHoro yria. [lepneHaukymnsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOC
IJIOCKOCTH, MPOEKIUS (QUTypbl Ha IIOCKOCTb. [leprneHauKyaspHOCTh IJIOCKOCTEH: MPU3H
miockocteit. Teopema o TpEX NMeprneHANKYIsIpax
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[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIMYKJIbIE U HEBBITYKIIb!
MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas npusma, rpaHi ¥ OCHOBAHUS MPU3MBI, IIpsiMasi U HAKJIOF
MOBEpXHOCTh Npu3Mbl. [lapamienenunen, npsMOyrojabHbINA MapajuleNenune] U ero CBOi
nyMpamuia, TpaHd 1 OCHOBaHKE MTUPaMU/[Ibl, OOKOBasi U MOJHAs IOBEPXHOCTh MUPAMUJIbI, PaB
DneMeHTbI IPU3MBbI U upaMubl. [IpaBuiibHbIe MHOTOTPaHHUKHU: IOHATHE TPABHUIIBHOTO MHOT(
Y IpaBWIbHAs MUPAMU/JIA, IPAaBUJIbHASI TPEYTOJIbHAS MUpaMUa U MPaBUIIbHBIN TeTpalip, KyoO.
MHOTOTpaHHUKAX: OKTa3p, A0AEKadAp U uKocazapyrue CedeHus MpU3Mbl U MTUPAMHU/IbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIeMe
napalyiCICItIICAaX, IIPaBUJIbHBIX MHOI'OI'PAaHHHUKAX

7.6

Bbluncnenue »1€MEHTOB MHOIOIpAaHHMKOB: péOpa, aumaroHanu, yriasl. [lnomans 6Goko
MIOBEPXHOCTHU IPSAMOM MPU3MBI, MJIOIIA b OCHOBAHHM, TeOpeMa 0 O0KOBOW MOBEPXHOCTH MPSM
MIOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUpPAaMUJIbI, TEOpeMa O IJIOIIAJH yCeUEHHOW Mu
O06BEM nupamMubl, TPU3MbI

7.7

HOI[O6HLI€ TCJIa B IIPOCTPAHCTBE. CooTHolICHHS MEXKAY 10 aasaMu HOBerHOCTeﬁ, 00BEMaMm

11 KIIACC



Kon

HpOBepﬂeMBIﬁ IJIEMEHT COACPKRAHUSA

6 I'eomerpust
6.1 Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolue MWINHIPUYECKON MOBEPXHOCTH, OCh 1T
' Hunuuap: ocHoBaHUS 1 OOKOBast MOBEPXHOCTh, 00pa3yromiast U 0Ch, IIIOMIalb OOKOBOU H
Konnueckasi moBepxHOCTh, 00pa3yoIIHe KOHUYECKONW MOBEPXHOCTH, OCh U BEPIITUHA KOF
6.2 OCHOBAaHUE U BEpILNHA, 00pa3ymolias U 0Ch, IJI0LIa/(b OOKOBOM U MOJTHON TIOBEPXHOCTH. Y
H BbICOTA, OCHOBAaHUA U OoKkoBast IMMOBECPXHOCTDH
6.3 Cdepa u map: neHTp, paanyc, IMaMmeTp, IIoaas ToBepxHoCcTH chephl. B3anMmuoe pacn
' KacaTesbHasl IIIOCKOCTh K cepe, miomaab chepsl
6.4 N3o06pakeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka nmmHApa 1 KOHyca
6 5 KOM6I/IHaIII/H/I TCJI BpallICHUA W MHOT'OT'PAHHHUKOB. MHOFOFpaHHI/IK, ONIMCAHHBINA OKOJIO
' MHOTOTPAaHHUK, WIIX TEJIO BpallleHUS
6.6 [Tonsatue 06 o6véMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME TIPSIMOY
' cnenctBus u3 He€. O0BEM nuIMHApa, KoHyca. O0bEM 1Iapa U 1iomas chepbl
6.7 [Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEKTY TIOIAIIMH TTOBEPXHOCTEHN, 00B
6.8 Ceuenus nuMHpa (MapajijiesIbHO U NEPIIEHIUKYISIPHO OCH ), CeUeHHUs KOHYyca (TapaJijels
' 4yepes BEPIIMHY), CEUEHHs I1apa
Bektop Ha miockoctd M B mpocTpaHCTBE. CJIOKEHHE M BBIUUTAHUE BEKTOPOB. YM
6.9 Paznoxxenne Bekropa 1o TpéM HEKOMILTaHAPHBIM BeKkTopaM. [IpaBuso mapannenenunena
MPUMEHECHHUEM TTPABUJI ICUCTBUI C BEKTOpaMHU
[IpssmoyronpHas cucreMa KOOpAMHAT B IipocTpancTBe. Koopaunatel Bektopa. [Ipocreiin
6.10 Mexay BekTopamu. CKalsipHOE MpPOU3BEIACHHE BEKTOPOB. BbIuncieHue yrioB Mexa

KOOp,Z[I/IHaTHO 'BeKTOpHBIﬁ MCTOJ IIPpH PEIICHUU I'COMCTPUUCCKUX 3aaa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Konx nposepsiemoro
TPeOOBaAHUA

I[IpoBepsiemble TPeGOBaHMS K NIPeIMETHBLIM Pe3yJibTaTaM OCBOECHHSI OCH
MPOrpamMMbl CpeHero o01ero o0pa3zoBaHus

Brnagenne wMeTomamMu JIOKa3aTENLCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
OTIEpUPOBATh  TOHATHSAMH:  OTpENeIiCHHe, aKCHOMa, TeopeMa, Cliel
JI0Ka3aTeNbCTBO, PaBHOCHIIbHbBIE (DOPMYIUPOBKU; MPUMEHSTh UX; YMEHHE
IIPOTUBOIIOJIOKHOE ~ YTBEPXKJIEHUE, IPUBOIUTH IIPUMEpPbl M KOHTPIPL
MaTeMaTHUIECKOU WHAYKIIUU, MMPOBOJUTE AOKA3aTCIBHBIC PACCYKIACHUA IIf
JIOTHYECKYIO IPAaBUIBHOCTh PACCY)KIACHUH; YMEHHE OTIEPHPOBATH IOHSATHIM
oTiepalyy HaJl MHO)KECTBAMH; YMEHUE HCIOJIb30BaTh TEOPETHKO-MHOKECT

peabHBIX TPOIIECCOB U SIBJICHWHA M MPHU PEIICHUX 331a4, B TOM YHCIE W-
yYMEHHUE OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBINA Ipad, 1epeBo, MUK, rpad

Y OTIUCHIBATh Tpadbl Pa3IMUYHBIMU CITIOCOOAMHU; MCIIOJIB30BaTh rpadbl PH Pe




YMeHne onepupoBaTh MOHITUAMHU: HATYPaJIbHOE YHCIIO, LEI0E YHCIO, C
KOpCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM IIOKa3aTCJICM

nokaszaresieM, JIorapugm 4uciia, CHHYC, KOCHHYC ¥ TaHT'€HC IPOU3BOJIHHOT
palnMoHaIBFHOE YHUCIIO, MPPALMOHAIBHOE YHCIO, MHOXECTBA HATypalb

HeﬁCTBHTCHBHLIX YUCCII; YMCHUC HCIOJIb30BAaTh NPHU3HAKU ACIIMMOCTHU, Ha
HaMMeEHbIIIee 00IIee KpaTHoe, anroput™ EBKiMma mpu pemieHun 3anad

MMO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS; YMCHUC BBIIIOJHATH BBIYUCIICHUC
BBIPXEHUI CO CTEMEHsAMH U Jiorapudmamu, mpeodpazoBaHust ApoOHO-panu
OIICpHUpPOBATH IHOHATUAMMU. IOCJIICA0OBATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaH

porpeccus, OCCKOHEUHO  yOBIBalOIIass  T'€OMETpHYECKas TIPOTTY
MOCJICIOBATEIILHOCTH, B TOM YHCJIE C IIOMOIILI0 PEKYPPEHTHBIX (DOPMYIT; YM
KOMIIJIIEKCHOC YHUCJIO, COprDKéHHI)Ie KOMIIJICKCHEBIC YU CJIa, MOAYJIb U apryme
3aliCH  KOMIUIEKCHBIX 4yHcel (TeoMeTpuyeckas, TpPUTOHOMETpUYecKas
POM3BOIUTH apU(METHUECKHE ACHCTBHS C KOMITJICKCHBIMH YHCITAMU; TPHBC
KOMIUICKCHBIX YHCEJ; ONEpUpPOBATh MOHATHAMHU:  MaTpuma 2X2 u 3

FEOMETPUYECKHUI CMBICIT OTIpEAETUTENS

Ymenune OIICpUPOBATh IOHATUAMHA: palWOHAJIBHBIC, HPPalHUOHAJILHEIC,
HOFapI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKUEC YPABHCHUA U HCPABCHCTBA, UX C
IHOHATHUAMUA . TOXKIACCTBO, TOXKXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUE, HEPA
HCPAaBCHCTB, PaBHOCHIIbHOCTDb ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM,; YMCHHUC D
H CUCTCMBI C IIOMOIIBIO PA3JIMIHBIX HpI/IéMOB; peuaTb YpaBHCHUA, HCPABCH
IIPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, UX CUCTCMbI Ul PCUHICHUA MATCM

pa3IMYHbIX 001acTe HAYKN U peaIbHOM KU3HU




YMeHue omnepupoBaTh MOHATHAMHU:  (QYHKIHS, YETHOCTh  (YHKIHH.
OTPaHUYECHHOCTH (PYHKIIUU, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM (QYHKIU
3Ha4YeHUs (YHKIUHM Ha TPOMEXKYTKE, HEMpepbIBHAs (DYHKIHS, aCHMIITOTHI
BTOpasi MPOM3BOIHAS (PYHKIIMH, T€OMETPUICCKUN U (U3NUECKUN CMBICI
OTIpE/ICNIEHHBI HWHTETpAJl; YMEHHE HAXOIHWTh AaCUMITOTHI Tpaduka ¢
NPOM3BOJHBIE CYMMBI, TPOW3BEACHUS, YACTHOTO M KOMITO3HIWH (y
KacaTeJIbHON K rpaduky QyHKIHH, YMEHUE HAXOIHWTh MPOW3BOJHBIC 3J€
UCTIOJIb30BAaTh MMPOU3BOIHYIO JUIS UCCIIETOBAHMS (PYHKIIHA, HAXOIUTh HAan0O
GbyHKIMI; cTpOoUTh Tpad)KU MHOTOYJIEHOB C MCHOJb30BAaHUEM armapa
MPUMEHSTH IPOU3BOIHYIO JUTSI HAXOKICHUST HAWITYYIIETO PEIICHHS B IPUKJI
SKOHOMHUYECKUX U (PU3MUECKUX 3a/a4ax; HAXOIUTh TUIOMIATH U OOBEMBI

MIPUBOJIUTH IPUMEPBI MATEMATHYECKOTO MOJIEIUPOBAHUSI C TOMOIIBIO TG

YMeH#ue onepupoBaTh MOHATUIMHU: TpaduK GyHKIIUU, 00paTHAs GYHKITUS, KC
byHKIMA, KBagpaTUyHash (PyHKIMS, pallMOHaIbHas (QYHKIMS, cTerneHHas (
(GyHKIIMM, 0OpaTHBIC TPUTOHOMETpUYECKHE (YHKIIWH, MOKa3aTeIbHas U

YMEHHUE CTPOUTHh TPapuKH HW3YyYCHHBIX (YHKIUI, BBHIIOJHATH IMpeodpa
UCIIO0JIb30BaTh IPpaUKH JIJIsl U3YUEHHSI TPOIECCOB U 3aBUCUMOCTEH, IPH pelll
NpeMETOB M 3a7a4 U3 PEabHOM JKU3HU; BBIpaXaTh (HOpPMYJIaMu 3aBU

UCII0JIb30BaTh CBOMCTBA U TpaduKK (DYHKIUH 1151 pEIICHHs ypPaBHEHUH, HEPE

I/I306pa)KaTL Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH MHOXKCCTBaA peIJ_ICHI/Iﬁ ypaBHeHI/Iﬁ




YMeHue pematbh TEKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM YMCIIE HA IIPOLIECHT
paboTy, CTOMMOCTbh TOBApOB M YCIYI, HAJOTH, 337aud U3 00JacTU YIpPaBIl
(rHAHCAMM); COCTAaBJIATh BBIPAKCHHS, YPABHEHUS, HEPABCHCTBA U MX C
UCCJIEIOBATh MOJIyY€HHOE PELICHUE U OLIEHUBAThH IIPABI0INO0I00HOCTH pe3yi
peaJIbHbIE CUTYalluU Ha 3bIKE MATEMATHUKH; COCTABIISATh BBIPAXKECHUS, YPABHE
II0 YCJIIOBMIO 3a/layd, MCCIEAOBaThb IOCTPOCHHBIE MOJEIN C MCIOJb3

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh TOHSATHAMH: CpeaHee apuMETUUECKOe, MEIHaHE
3HAYEHHS, pa3Max, JTUCIEpPCHs, CTaHJAAPTHOE OTKJIOHEHHE YHUCIOBOIC
HHTEPIPETUPOBATH WHMOPMAITHIO, IPEJCTABICHHYIO B TAOIHIIAX, HA TUATP:
CBOMWCTBA PEATTbHBIX MPOIIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMAIIHIO ¢
HCCIe0BaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM rpadut
CpeacTB; rpaduuecku HcCClIeoBaTb COBMECTHbIE HAONIOEHUS C MOMOIL

JIMHEWHOM perpeccun




YMeHue onepupoBaTh MOHATHAMU: CIYyYalHBIA OIMBIT U CIy4aifHOE COOBI
COOBITHS; yMEHHE BBIYUCIISTH BEPOSITHOCTD C HCIIOJIB30BAaHUEM I'PahUIeCKUX
CIIO)KEHUSI U YMHOXEHMSI BeposTHOCTeH, (opMyay TOJTHOH BepOsT
KOMOWHATOpHBIE (DaKTHI U (POPMYIIBI; OLICHUBATH BEPOSITHOCTH PEATBHBIX C

MOHATUSAMH: ClTydaliHas BEJIMYMHA, pacIpeie]IeHUe BEPOSITHOCTEN, MaTeMar
Y CTaHJIapTHOE OTKJIOHEHHE CIIy4allHON BEJIMYUHBI, QYHKLIUU pacrpeaencH
NIOKA3aTeJIbHOIO M HOPMAJIBHOTO  PACHpPENCICHUH; YMEHHME HCIIOJIb3
pacupeneneHnid Uil peleHus 3aJad; 3HAKOMCTBO C IOHATHSAMH: 33K

BBIOOPOYHBIX HCCIIEIOBAaHUI; YMEHHE MPHUBOJIUTH MPUMEPHI IMPOSBICHU
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHUE ONEpUPOBATH MOHATHUS
YHCIIO COYETAHUMN, YHUCIIO MTepecTaHOBOK; OnHOM HbloTOHA; ymMmeHue nmpume

paccyKIeHuss U1 pEIIeHWs 3aJad; OLICHWBAThb BEPOATHOCTH pea

BEPOSATHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NOJYYEHHBIN PE3YIbTaT

YMeHue onepupoBaTh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh, IPOCTPAHCTE
IUIOCKUM yroJi, IBYTPaHHBIA yroJ, TPEXTPAHHBIN YTOJ, CKpEIIMBAIOIINEC
NEPIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YroJl MEX Ay MPSMbIMU, YTOJI
YroJI MeXAY TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSTHU
MEXy IJIOCKOCTSMU; yYMEHHUE HCIOJIb30BaTh IMPH PEIICHUU 33734 W3
IUTAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO M

MOACIIN C IIOMOIIBIO TCOMCTPHICCKHUX MMOHSITHH U BCJIMYMH, pCIIATh CBA3aHHb
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YMeHue onepupoBaTh MOHATHAMU: IUIOHMANb (QHUTYPBI, 00BEM (UTYPHI,
MHOTOTPAaHHHUK, CEYEHHE MHOTOTPaHHUKA, KyO, Hapajjiesenunes, Ip
MIOBEPXHOCTH BpAILlEHHs, IWIMH/P, KOHYC, map, chepa, Iomanb chepsl, i
IpU3MBbI, KOHYCa, LUIUHApPA, 00bEM Ky0a, MPSIMOYroJIbHOTO Mapajliene
WIMHJIpa, KOHYCA, 111apa, pa3BEPTKA MOBEPXHOCTH, CEYEHHS KOHYCA U LN
OCHOBAaHUIO, CEYEHHUE 11apa, MIIOCKOCTh, Kacaromasicst cepbl, LWIHHPA, KO
MHOTOTpaHHHKA, U300pakaTh MHOTOTPaHHUKH, (PUT'YpBI U IOBEPXHOCTH BpPa
C TIOMOIIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSATH CBOIICTBA FEOMETPH
dopMynupoBaTh ONpeAeNeHUus] U3ydaeMblX (pUryp, BBIIBUTATh THIIOTE3
reOMEeTpUUECKUX Uryp, 000CHOBBIBAThH WJIM ONPOBEPraTh UX; YMEHHUE PO

110 pa3JIMYHBIM IIPU3HAKAM, BBITIOJHATH HeO6XOJII/IMI)Ie JOIIOJTHUTEJIBHBIC I10

11

YMeHHe onepupoBaTh MOHATHAMU: JBWKCHHE B MPOCTPAHCTBE, Mapayuies
IUIOCKOCTH W B TPOCTPAHCTBE, IMOBOPOT, NpeoOpazoBaHHE MOIA0OMS,
pacro3HaBaTh pPaBHbIE W TMOJOOHBIE (PUTYPBI, B TOM 4YHCIE B IPHPO
UCIIOJIb30BaTh T€OMETPUYECKHE OTHOUICHHS NPU PEUICHHH 3ajad; HaXOJu
(nnvHa, yrou, momaas, 00bEM) MPU PEIICHUH 3a1a9 U3 IPYruX YISOHBIX IIp
YMEHUE BBIYUCIISATh TEOMETPHUCCKUE BETUYMHBI (JUTMHA, YTOJI, TUIOMIA/lb, O
UCIIOJIb3YSl M3y4YCHHbIC (OPMYJIBI M METOJbI, B TOM YHCIIC: TUIONIA/(b TOB
KOHYCa, IWJIMHJPA, UMb chepbl; 00bEM Kyba, IPSIMOYTOJILHOTO Tapaliie

NWJINHApA, KOHYCA, [l1apa, YMCHHUC HAXOAUTh OTHOIICHUC 00BEMOB l'IOI[O6HbIX
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YMmenue ONCpUPOBATh IMOHATHAMHU: MNPAMOYrOJIbHAdA CHUCTEMA KOOPAHUHA
KOOpAUHATBI BEKTOPA, CyMMa BEKTOPOB, IMMPOU3BCACHUC BCKTOpPA HA YUCJIO, ]
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC MNPOU3IBCACHUC, YIOJlI MCKIY BCK
BGKTOpHI:Iﬁ u KOOpZ[I/IHaTHHﬁ MCTOA I PCHICHUA TI'COMETPHUUYCCKUX 3a)

IIPEIMETOB

13

YMeHnue BbIOMpaTh MOAXOIALINN METOJ Ul peUIeHHs 3aJaud; MOHUMaH
M3YYE€HUU MPUPOIHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI; yMEHUE pac
MaTEMaTHK! B HCKYCCTBE, YMEHHE ITPUBOJANUTE IIPUMEPBI MATEMATUYECKUX OT

MaTE€MaTHYECKOW HayKH




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia U BEIYUCIEHHS

11 Harypanbeublie u nensie uncina. [Ipu3Haku 1eIUMOCTH LEIBIX YU CEN

1.2 Pannonanpuble yrcna. OOBIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, OECKOHEUHBIE TIe
1.3 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBUs ¢ apupMeTHIECKUMU KOPHIM
14 Cremnens ¢ 11enbiM nokaszaresnem. CTeneHb ¢ palnoHAIBHBIM Moka3atereM. CBOMCTBa cTerne
15 CuHyc, KOCUHYC ¥ TAaHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YU
1.6 Jlorapudm yucna. JlecsiTuunble U HaTypaibHbIE JOrapupMbl

JlelictButenbHpIe uncia. ApupMETHYECKHUE OTEPANH C JEHCTBUTEIbHBIMUA YHciIaMHu. [1

L IIpaBUIIa OKPYIJICHUS, IPUKUAKA U OIIEHKA PE3y/IbTaTa BEIYMCICHUH
1.8 [IpeoOpa3oBanue BIpakeHUI
1.9 KowmmnekcHeie uncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenble 1 1poGHO-palliOHAIbHBIE YPABHEHHUS
2.2 WppatmonansHbie ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenblie u 1poOGHO-paIIOHAIEHBIE HEPABEHCTBA
2.6 HppanroHabHbIe HEPABEHCTBA

2.7 [Toxa3zaTenpHble U ToTapupMUUIECKre HEPAaBEeHCTBA




2.8

TpuronomeTpuuyeckue HepaBeHCTBA

29 CucreMbl ¥ COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuia cucTeMbl JIMHEHHBIX ypaBHEeHUN. OnpeaenuTesb MaTpULbl
3 Oyukiuu 1 rpapuku
31 OyHKuMs, cnocoosl 3ananus pyHkuuu. ['padux pynkunu. Bzanmuo oOparubie pyHkumu. Y
. [lepuoauueckue GyHKIUU
Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHUM Qynkumu. Hymu ¢ynkuuun. Ilpor
3.2 [IpoMexxyTkr MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl 1 MUHUMYMBI QyHKIMH. HanGobr
(YHKIIMHM Ha IPOMEXKYTKE
33 CrenenHas GyHKIUS ¢ HATYPAJIbHBIM U 1IEJIBIM MTOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CB
' CTETeHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOUCTBA U TpadUKH
3.5 [Toka3zarenwbHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U TPaPUKH
3.6 Touxku pazpeiBa. AcumMnToThI TpadukoB GyHKIUNA. CBOMCTBA (DYHKITUH, HEMPEPHIBHBIX HA
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHKs IOCJIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccun. @opmysa CI0KHBIX IPOLIEHTOB
4 Hayana marematuyeckoro aHanamsa
4.1 [IpousBonnas ¢pynkuuu. [IpousBoHbIe 3IeMEHTAPHBIX QYHKINI
4. [IpumeHeHue MPOU3BOTHOM K UCCIIETOBAaHHUIO (PYHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI.
. HaMEHBIIIEro 3HaYeHUs GYHKIIUU Ha OTPE3Ke
4.3 ITepBooGpasuas. MuTerpan
S MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuy Haj MHOXecTBaMu. J{narpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA




6.1

OnucarenpHas CTAaTUCTUKA

6.2 BepostHocTs
6.3 Komb6unaTopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKI
7.4 Tena v IOBEPXHOCTH BPAILICHUSI
7.5 KoopanHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

I'eometpus 10-11 knacesl, JI.C.Aranacsn, B.®.byry308B u ap., 2024

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

POIII
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