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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHusl, TaK KaKk 00€CIIeYnBaET BOZMOXKHOCTh U3yUCHHS JUCIUILTAH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  NpU  H3yYEHUU
0Oy4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPHU JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOUKH JOTHUYECKUX YTBEPKIACHHUM MPU PEIICHUH F€OMETPHUUECKHUX
3aJa4, yMEHHME BBIIBUIATb U ONPOBEPraThb TUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢u3znueckux 3aaay.

[enb ocBoeHus mporpaMmbl yueOHOTO Kypcea «['eomeTpusdy Ha yriiyoaéHHOM
YpOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
U3y4YEHUU TEeOMETpUr uepe3 oOecrneyeHue BO3MOXKHOCTH MPUOOPETEeHUs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHMM W JIEeHCTBUH,
ceM(PUIHBIX TEOMETPUH, U HEOOXOAMMBIX IS YCIIEUTHOTO MPO(EeCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHe MpeACTaBIECHUsI 0 T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYphl U
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHrE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTHYE€CKUX MOJEINSIX, MO3BOJISIONIMX OIUCHIBATh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
bopMysl U yMeHUE MX NPHUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B PEATbHOM
MHUpPE MHOTOTPAaHHMKH M TeJla BpaIIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MO/IEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAaHUE MOHMMAHHUSA POJU AKCUOMATUKH MpU
IIPOBEJICHUHN PACCYKIICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pellieHusl, YMEHUSI UX MPUMEHSTh, MPOBOJIUTH IOKAa3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PEeUICHHs CTEPEOMETPUUECKUX 3ajay U 3a]1a4 C MPAKTUUECKUM COJIepKaHHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronInXcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUSX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JUHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YEHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi paboueit
MpPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOnaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOAOIKCHUIO H3YYEHUS MATeMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 xitacce — 102 ygaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
napajulelibHble W CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemMBaIOMINXCA
npsAMbIX. [lapannenbHOCTh PSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: MapalieiIbHbIC
MpsIMBIE B POCTPAHCTBE, NAPAILIETbHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPSAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIEIbHOTO MPOEKTUpOBaHUs. M300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpSAMBIMH B IPOCTpaHCTBE. llapaienbHOCTh TUIOCKOCTEN: MapajuiesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSMBIEC B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoE IIPOEKTUPOBAHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEeHIUKYISIpax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buzipl MHOTrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIA  IAPAJUIEJENNUIIE] W  €r0  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTUpamMuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOW mupamubl. [IpaBUiibHble MHOTOTPAHHUKH: TMpaBWIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. llperncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaAMUJBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuieenunea1a, CUMMETPUsS NPABWIBHBIX NpPH3M, CHMMETPUS MPaBUIbHOU
UpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. /[eMCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrosnpHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHA: UIUIMHOPUYECKAsT MOBEPXHOCTb, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. Cummetpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuUabl U KoHyca. O0OBEM I1apa U M1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcanHas B
MUWINHAP, ONMHMCAaHHas OKojo muwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ INEpEeHOCca
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUsA. [IpsimoyronbHas
cucteMa KoopauHat B nmpoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHUs B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BUKeHUsS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapaulebHBIM MEpeHoc,
LCHTpaJIbHAsT CUMMETPHS, 3€pKAIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMAaTHUYECKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOr0 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur u pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTHM4eCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIs pelmieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TTOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1HUBUJIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJCTBOM IIO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble jjoruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NMPHU3HAKK MaTEMAaTUYECKUX
OOBEKTOB, TIOHATUN, OTHOUIEHMH MEXIy HNOHATUAMH, (DOPMYIHPOBATH
OTIpe/ieNICHUs TOHATHUH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTb U  NPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MPEAsaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIbL;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOUYHUKOB PA3NUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WLTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh Ha/IEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBAaTb ITOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaE€MOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACH, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOU CY)KIleHI/IS{ C Cy)KI[CHI/ISIMI/I I[pyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI pemeHHﬂ 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QOpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHOW W MHAMBUIYAIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYpPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHny 3aa4 ¥ MPOBEJACHUU MAaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTHUSMU, CBS3AHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPDAHHUKH, BBIOMpas  OCHOBAHUS IS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH IapajuIeNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEM  MHOTIOIpPaHHUKOB  (TpuU3Ma,
NUpaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LEHTP, OCh M INIOCKOCTb CHMMETPUH
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d HAa JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEANbHBIE CUTYallUH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce IMOMCKAa pEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npo6sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHE 3a/1ayu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IWUIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHHSI TEJ BPALCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBA3AHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TE;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeEJACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOO/JIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TENl BpaIlEHUS MPHU
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHJIpa
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHS KOHYyca (TapajuiesibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl IJISl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpPOLlECCE IMOUCKA  PEUICHUS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IIOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U )5
IIJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 !
CHUCTEMaTHU3aIlis 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 ’
CUCTEMaTHU3aIlUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 A KJIJACC 3anyukas Csersiana BukTopoBHa

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
IJIOCKOCTH, MapajljieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

1.09

https://m.edsoo.ru/FOMGVRWHE

Toustus CTCPCOMCTPUU: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

3.09

https://m.edsoo.ru/SECB310PZ

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ III0CKOCTb;
MOJIYTIPOCTPAHCTBO

4.09

https://m.edsoo.ru/T2NNAUSWK

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, TEPECEKArOIINECS
npsiMasi ¥ MIOCKOCTb;
MOJTYIIPOCTPAHCTBO

8.09

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

buryp, HeCyIECTBYIOIUX

10.09

https://m.edsoo.ru/AHGUTWH2F




00BEKTOB
MHororpanHuKH, H300paKeHIe
HPOCTEHIITNX MPOCTPAHCTBEHHBIX

Gburyp, HeCyImECTBYIOIUX
00BEKTOB

11.09

https://m.edsoo.ru/SSUACES2Y

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CJIECJCTBUS U3 HUX

15.09

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIICJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIEACTBUS U3 HUX.
CniocoObl 3a1aHUS TIPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrell. PackpammBanue
MOCTPOEHHBIX CEUYCHUN Pa3HbIMU
[[BETaMU

17.09

18.09

22.09

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakeHue
NepPEeCEeYEHUS MOTYUEHHBIX
mockocrei. PackpammyBanue

24.09

https://m.edsoo.ru/XT1VCSWB2




12

IMOCTPOCHHBIX CceueHHI Pa3sHbIMHA
OBCTaMU

N3o0pakeHune ceueHnit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pe&opa. Nzo0pakeHune
nepeceyeHusl MOJIy4YeHHBIX
mockocrel. PackpammyBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaAMU

25.09

https://m.edsoo.ru/OSLAY6GMF

13

N300pakeHue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé€bpa. M3obpakenue
NepeceyeHUs! MOTYyYEHHbIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

29.09

https://m.edsoo.ru/EKWHLAWS84

14

Merton cnenoB 115l TOCTPOEHUS
ceueHuu

https://m.edsoo.ru/1JOON3100

15

16

17

Merton cienoB Ui HOCTPOSHHUS
cedeHuil. CBoMCTBa nepecevyeHuit 1
MPSIMBIX U IIJIOCKOCTEMN

Merton cieoB Uil MOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit 1
IPSIMBIX U IJIOCKOCTEHN

IToctpoenue ceuenuii B
nupammse, Kyoe rmo TpéM Toukam 1
Ha péopax. Co3/iaHre BEBIHOCHBIX

2.10

6.10

8.10

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

23

yepTexel U 3amuch 1aroB
MOCTPOCHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BBIHOCHBIX
YyepTexel U 3aruch 11aroB
MOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHne BBIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam
Ha p&6pax. Co3aaHre BEBIHOCHBIX
YEpTEKEW U 3aIUCh 1IaroB
MOCTPOCHUS

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 IpOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

IloBTOpEHME TIIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUU

Kourponbsuas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

9.10

13.10

15.10

16.10

20.10

22.10

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQJNZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

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

https://m.edsoo.ru/EBLE09SZ1

24

BzaumHoe pacnionoxxenue

https://m.edsoo.ru/TYO9QBHKY




IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsimbix. [lapannenbHble npsMele
B [IPOCTPAHCTBE

25

Teopema o CynieCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOU
[apaJuIeIbHOM TaHHOM IPSIMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JlaHHOU mpsimoii. JlemMma o
NIEPECEYCHUH NTapaJlJIeIIbHBIX
IPSIMBIX TIOCKOCTBIO

23.10

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS PAMBIX

5.11

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajiCJIbHOIO MPOCKTUPOBAHMA.

N300pakeHue pa3HbIX GUTyp B
NapauIeIbHON POEKIINH

6.11

https://m.eds00.ru/03GR50WZV

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYron Mexay NpsMbIMU

10.11

https://m.edsoo.ru/Z5SFPA6SHI

29

3anauun Ha J0KA3aTeNbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIC C
PACIIOJIOKECHUEM IIPAMBIX B
POCTPAHCTBE

12.11

https://m.edsoo.ru/7W31COFG6




30

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJIEIbHOCTH NPSAMOU U
miockocTy. CBolicTBa
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

13.11

https://m.edsoo.ru/N18CUO03L

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

17.11

https://m.edsoo.ru/2DD9X2MQ3

32

IToctpoenue ceuenus,
IIPOXOJSILETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTEeKE U
MapajjIeJIbHOTO APYTroM IPsIMOiA.
Pacuér oTHOLIECHNH

19.11

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MPUMCHCHHUEC IOJId MOCTPOCHUA
cedeHui Kkyoda u
napautenenunena. CpoicTsa
napajuleJIenune1a u IpU3Mbl

20.11

https://m.eds00.ru/930T7FLSK

34

[TapannenpHbIE MITOCKOCTH.
[Tpr3Haky napamiebHOCTH ABYX
MIJIOCKOCTEM

2411

https://m.edsoo.ru/QFUJAHV 88

35

TeopeMa 0 mapayIeNbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJICIKAILYIO TAHHOMN

26.11

https://m.edsoo.ru/2WG4W4XNO




36

37

38

39

IJIOCKOCTH U CJEACTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
HPSMBIX IIEpeceyeHus Ipu
HepeceyeHt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTben

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napauieIbHbIX IPSIMBbIX,
3aKTFOYEHHBIX MEXKIY
HapauIeIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEUECHNUH NPSMOU € ABYMS
NapauIeJIbHBIMU MIJIOCKOCTSIMU

IToBTopenue: Teopema ITudaropa
Ha IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

27.11

3.12

412

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

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

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

8.12

https://m.edsoo.ru/HYNIQ785Q

41

42

Boruncnenue 1iaMH OTpe3KOB B
KyO€e 1 IpsIMOYTOJIbBHOM
napaesenumnene

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIIPHOCTH IIPIMOMN U
IUIOCKOCTH

10.12

11.12

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockocty. [Ipusnak
NEePHEHIUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH
[Lnockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

15.12

17.12

18.12

22.12

https://m.edsoo.ru/K38BG31ZH

https://m.edsoo.ru/WE3MTS4ES

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1V9AWIW3

47

[lepnennukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHauKynspa u3
TOYKH Ha MPSIMYIO

24.12

https://m.edsoo.ru/KIP91.4ZCX

48

[lepnenukynsip ¥ HaKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

25.12

https://m.edsoo.ru/2IIUD45PR

49

50

51

Teopema o Tpéx
nepreHuKyspax (npsmas u
oOpatHast)

Teopema o Tpéx
nepreHInKyIspax (npsamas u
oOpatHasi)

Yron Mmexay CKpenmBaromuMuUCs

29.12

12.01

14.01

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMBbIMHA

[Touck nepreHuKyIspHbIX
HPSIMBIX C TOMOILBIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

15.01

https://m.edsoo.ru/EBYVPSMSI

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa,
MPU3MBIL, TPABUIIHOM MHUPaMHUJIbI
C IOMOILBIO OPTOTOHAIBHOU
IPOEKLIUU

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBLHOU
POEKLINUU

CummeTpus B IpOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAaHHHUKAX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

19.01

21.01

22.01

26.01

28.01

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOA1AE

https://m.edsoo.ru/TSOFUDOQOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/LIE703U3V

58

[IpaBusIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
MJIOCKOCTH

29.01

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuiA OT TOYKH 10
ILIOCKOCTH

CriocoObl ONyCTHTH
NEePIECHANKYISPBL: CAMMETPUS,

2.02

4.02

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 apajuIeIbHON
IPsIMO

Casur 1o HenapauieIbHON
MPSMON, U3MEHEHUE PACCTOSHUI

5.02

https://m.edsoo.ru/9OANVFE9E

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

9.02

https://m.edsoo.ru/JW5UZNNS8J

63

[ToBTOpEHME: yrosm Mexay
MpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

11.02

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIeCKI/Ie METOABI
BBIYUCIICHUA YIJIa MCKIAY
MMPpAMBIMH B MHOTOTpaHHHUKaX

JIByrpansslii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

12.02

16.02

18.02

https://m.edsoo.ru/ WBREU9US7

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/SH4CYFABO

67

[MepnieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aUMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEH

19.02

https://m.edsoo.ru/F1IHM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSMOMN
MEePECEUCHUS BYX MIIOCKOCTEN

NEePIEHAUKYIISIPHBIX TPEThEeU

25.02

https://m.edsoo.ru/FYSTMQ43F




69

70

IIJIOCKOCTHU

[IpssmMoyToaBHBII
napajuiesenumnes; Kyo;
U3MEpEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema 0 AuaroHanu
PSIMOYTOJIBHOTO
napajuiejenunea u clieICTBUE
13 HeE

26.02

2.03

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PacCIIOIOKECHUEM
NPSMBIX U ITIOCKOCTH

4.03

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEeHUE: CKpeNMBAIOIIUECS
IIpsIMBIE, MTApaJuIeIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OIPaHHHUKAX

5.03

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS IPSMBIX,
paccTOsiHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUSIX

9.03

https://m.edsoo.ru/YFWZTQREN

74

Paccrosane ot ToUkH 110
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

11.03

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON

12.03

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTHU

TpéxrpaHHselil yroji, HEpaBeHCTBA

JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
DeMeHTHI cheprudecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

16.03

18.03

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTponpHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
9JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunpHas nupamua

19.03

23.03

25.03

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipu3ma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

26.03

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

[IpssMo#t mapainenenumnen,
IPSAMOYTOJIBHBIN
napaenenunes, Kyo
Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

BrInmykiibie MHOTOIpaHHUKU.

Teopema Ditnepa. [IpaBuibHbIe U

MOJIYIIPABUJIbHBIC
MHOT'OT'paHHUKH

6.04

8.04

9.04

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.eds0o.ru/QOMX9GA1S

85

KonTponbhas padota

13.04

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

86 1 15.04 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 16.04 https://m.edsoo.ru/MNTSX2XI.8

88 Pa3HocTh BEKTOpPOB 1 20.04 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napasmienenumnena 1 22.04 https://m.edsoo.ru/XS6AN7TLA2

90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1 23.04 https://m.edsoo.ru/MJUH128L.R
Paznosxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKAIINUX B 1 27.04 https://m.edso0o0.ru/U760IDCTG
OJTHOM INIOCKOCTH

92 CkansipHO€ IpOU3BEIECHNE 1 29.04 https://m.edsoo.ru/JZ46VNC7 1
Brruncienue yriza mex

93 yr Y 1 30.04 https://m.edsoo.ru/IUSI96UQP
BEKTOpPaMH B IMPOCTPAHCTBE
IIpocreiimmue 3amaun ¢

94 p a 1 4.05 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
IIpocreiimue 3agaun ¢

95 p a 1 6.05 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU
IIpocreiimue 3amaun ¢

96 P A 1 7.05 https://m.edsoo.su/BEHWOELKS
BEKTOpaMHU
ITpocreiimue 3amaum ¢

97 p A 1 11.05 https://m.eds00.1u/P3WEWZZSY
BEKTOpaMHU
O0o001IeHnEe U cH

98 IEI creMatrsatit 1 13.05 https://m.edsoo.ru/ECRMXSNM3
3HAHUU
O0001IeHNE U CHCTEMATH3AIINS

99 N 1 14.05 https://m.edsoo.ru/XXBTFP5WL
3HAHUU

100 HtoroBast kKoHTpoJibHAs paboTa 1 18.05 https://m.edsoo.ru/SEFGPDWNKO

101 Wrorosast KOHTpoJbHASA paboTa 1 20.05 https://m.edsoo.ru/X3ZG8A6SO




0000
102 ODICHHE 1 CHCTEMATH3AIA 1 25.05 https://m.edsoo.ru/931 AWXEK 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0



11A KJUIACC AjinunoBa Ejena I'eoprueBna

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabnbsie  IlpakTuueckue
n/n Bcero H3y4eHUsi oOpa3oBaTeSIbHbIE pecypchl
padoThI padoThI

[ToBTOpPEHUE TEMBI 01.09.2026

1 "KoopnunaTel BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJIOCKOCTH U B ITpocTpaHcTBe"
[ToBTOpenue Tems! "CkansgpHoe 03.09.2026

2 " 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpeHue Tembl "Boryncienue 07.09.2026

3 yriia MeX1y BEKTOpaMu B 1 https://m.edsoo.ru/SSKY41LVG
npocTtpaHctae"
IToBrOpenue temsl "YpaBHEHUE 08.09.2026

4 MPSIMOM, IPOXOIAIIEH Yepe3 BE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE MIOCKOCTH, 10.09.2026

5 HOpMaJlb, YpaBHEHUE TUIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHUE ILUIOCKOCTH, 14.09.2026

6 HOpMaJlb, YpaBHEHUE TUIOCKOCTH 1 https://m.edso0o.ru/5419I0WGX
B OTpe3Kax

7 BekropHoe npousBeeHne 1 15.09.2026 https://m.edsoo.ru/NTYOG2APM
JluneitHble HEpaBEHCTBA, 17.09.2026

8 . 1 https://m.edsoo.ru/54EQ7JQ8E
JUHEHHOE IPOrpaMMHUPOBaHUE
JIuHeiinbIe HEpaBEeHCTBA, 21.09.2026

9 . 3 1 https://m.edsoo.ru/VNPKWBB4AA
TUHEIHOE IPOrpaMMUpPOBaHNE

10 AHaIUTHYECKUE METOBI 1 22.09.2026 https://m.edsoo.ru/KHJ20OM3PV




11

pacuéra yria Mexay IpsMbIMU B
MHOT'OTpaHHUKAX

AHamuTnyeckue METOAbI

pacuéra yria Mexuay
IJIOCKOCTSIMU B MHOTOTPaHHHUKaX

24.09.2026

https://m.edsoo.ru/DDXUUAIAS

12

®opmyJiia pacCTOAHUSA OT TOUKHU
710 IJIOCKOCTH B KOOP/AMHATaX

28.09.2026

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot
TOYKH JI0 TIOCKOCTH B
MIPaBWJIbHOMN MHpaMuUje
KonTponbnas padora
"AHanutuyeckas reometpus”

29.09.2026

01.10.2026

05.10.2026

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

Ceuenns MHOT'OI'PpaHHUKOB:
METOJ CIICA0B

06.10.2026

08.10.2026

https://m.edsoo.ru/219603NHQ

https://m.edso0.ru/52XG0O2J5B

18

CeueHust MHOTOI'PaHHUKOB:
CTaHJIapTHBIE TNIOCKOCTH,
IepeceyeHus NpsMbIX U
IIJIOCKOCTEN

12.10.2026

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CeueHus

13.10.2026

https://m.edsoo.ru/MM69MKRDP

20

21

[TapamensHbIe IpsIMBIE U
TJIOCKOCTH: Pac4y€T OTHOLIEHHI

Hap AJUICIIBHBIC IPAMBIC U

15.10.2026

19.10.2026

https://m.edsoo.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A




22

23

IINIOCKOCTH: YTI'JIBI MCKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

[lepnieHiuKynspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIIAPHBIX TIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApaxX

20.10.2026

22.10.2026

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

24

[lepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OIPaHHUKAX

05.11.2026

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUst
o 100ms

09.11.2026

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100ms

10.11.2026

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

27

28

[ToBTOpEeHMe: MmIomaIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
og00us

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4aCcTH, COOOpaKEHUS MTOI00US

12.11.2026

16.11.2026

https://m.edsoo.ru/HWHVFENLOO

https://m.edsoo.ru/ X2HRM9HD4




29

30

31

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUs TOA0OHS

KonTponbnas pabora
"I[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
mapajjiCaCIrumIicaa

17.11.2026

19.11.2026

23.11.2026

https://m.edsoo.ru/SH4ELYION6

https://m.edsoo.ru/SSUWIWWV1

https://m.edsoo.ru/6UXGOORC9

32

3ama4un 00 yaABOCHUHU Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

24.11.2026

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

26.11.2026

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknanHbIe 3a1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneaa

30.11.2026

https://m.edso0o.ru/OSHTIOT1G

35

36

O0BEM npsiMOit TPU3MBI

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BEIYHUCIICHHEM
00BEMOB MPSAMOI TPUMBI

01.12.2026
03.12.2026

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

https://m.edsoo.ru/1ID8HV54A9

37

38

[TpuknagHble 33129, CBSI3aHHBIE
¢ 00bEMOM IPSIMOM TPU3MBI

Brruncnenne 00bEMOB TeI C

07.12.2026

08.12.2026

https://m.edsoo.ru/QI'Y C4F8IU

https://m.edsoo.ru/ON585060H




39

40

MIOMOIIBIO OTIPEENEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
[IPU3MBI

Beruncienne 006EMOB Tl ¢

MTOMOMUIBIO ONPEAeNIEHHOTO
unTerpana. O6bEM nMupaMu/Ibl

®opmyna 00bEMa MUPaAMHUIBL.
OTtHollieHHUEe 00BEMOB ITUPAMU/T C
OOIINM YTIIOM

10.12.2026

14.12.2026

https://m.edsoo.ru/2CJLCMKE8N

https://m.edsoo.ru/AL3PODC9E

41

®opmyna 00bEMa MUPaMUIbIL.
OTtHO1IeHNE 00HEMOB MTUPAMUJL C
O0IIKM YTiIoM

15.12.2026

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

42

43

44

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOH IPHU3MBbI
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU

A PAMH/TBI

KonrtponsHas padora "O0béM
MHOIOrpaHHHUKa"

17.12.2026

21.12.2026

22.12.2026

https://m.edsoo.ru/7TRERHWQO7

https://m.edso00.ru/SF480DTS6

https://m.edso0o.ru/9SF60OYYVX

45

[IpukitagHeie 3aga4u 1o TemMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMMU/IBI

24.12.2026

https://m.edsoo.ru/Z4AMZ27RMY

46

47

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

[IpuknagHeie 3aga4u 1Mo TeMe
"O0BEMBI TeN", CBSI3aHHBIC C

28.12.2026

29.12.2026

https://m.edso0o.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P




48

00BEMOM HAKJIOHHOW TPU3MBI

Hunuuapuyeckasi TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIECKON
MMOBEPXHOCTH

11.01.27

https://m.edsoo.ru/7DHKEHEG6

49

unuuap. [psamoi kpyrosou
uwmaap. [nomans
IIOBEPXHOCTH LIUIIMHIPA

12.01.27

https://m.edsoo.ru/MAVW4KY55

50

51

52

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

Ceuenne KOoHycCa MJIOCKOCTBIO,
napaiesIbHOM MIOCKOCTH
OCHOBaHUs

Y ceu€HHBINM KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

14.01.27

18.01.27

19.01.27

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

53

[Tnomane 60KOBOI MOBEPXHOCTH
U TIOJIHOM ITOBEPXHOCTH KOHYyCA

21.01.27

https://m.edsoo.ru/AWKB9E4NE

54

55

56

[Tnomaas 60kO0BOM TOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH KOHYyCA

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
IIOCTPOEHUEM CEUEHUN
IJIMHApPA, KOHYyCca
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHU I
LWIMHAPA, KOHYCa

24.01.27

26.01.27

28.01.27

https://m.edsoo.ru/9NFA4UE3K]J

https://m.edsoo.ru/QZVHSEXL9

https://m.edsoo.ru/AKF6PW62W




57

58

[Ipuknagneie 3a1a4u, CBSI3aHHBIE
C UMJIMHIIPOM

[Ipuknagubie 3a1a9u, CBSI3aHHBIE
C IWIMHAPOM

01.02.27

02.02.27

https://m.edsoo.ru/3429ZLHTS5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
wiockocTho. Kacanue mapa u
cepsr ockocTh0. Bua n
n300pakeHue mapa

VYpasuenue chepsl. [Lnomanp
cdepsl 1 € yacTei

04.02.27

08.02.27

09.02.27

11.02.27

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JEENB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/USG24BO8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEpol U MIapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC
co ctepoii u mapom

15.02.27

16.02.27

18.02.27

20.02.27

https://m.edso00.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI7A9)




67

68

69

[ToBTOpEHME: OKPYIKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIJICHUSA B
OKPYKHOCTH, CTaHJapTHBIE
noxoous

Pasnnunbple KOMOMHAIIUK TEIT
BpaIlleHUs 1 MHOTOTPAHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

25.02.27

01.03.27

02.03.27

https://m.edsoo.ru/EJ2QDAVE]

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

71

72

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"
Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"
O0béM mumuHIpa. Teopema 06
00BEME MPSAMOTO HUIUHAPA

04.03.27

09.03.27

11.03.27

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo0.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

73

74

75

Brrunciienne 006EMOB TEI €
TIOMOIIBIO OIIPENEITIEHHOTO
unterpana. O6bEéM KoHyca
ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB IMITUHIPA, KOHYCA

15.03.27

16.03.27

18.03.27

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VIYPSC

76

[TpuknagHelie 3a1a4u MO TEME
"O0OBEMBI U IUIOLIAINA
noBepxHocrel Ten"”

22.03.27

https://m.edsoo.ru/QXEA9GPVB

77

OO6bEM 11apa ¥ apoBoro
cektopa. Teopema 00 00bEMeE
mapa. [Imomans chepsr.

23.03.27

https://m.edsoo.ru/VV60ONBVZX




78

CtepeoMeTpHUYecKHe 3a1auH,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB 11apa, MApOBOTO
CEerMeHTa U IIapOBOT0 CEKTOpa

[Ipuknannele 3a1a4u MO TEMe
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLIEHUS MEKITY
IJIOIIAIMU ITOBEPXHOCTEN U
00BEMaMK TOJOOHBIX TEIT

25.03.27

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

79

[Tono6HbIe Tena B MPOCTPAHCTBE.

N3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJ]auu, CBSI3aHHBIC C
BBIUUCIIEHHEM 00BEMOB Tel U
IIoIIae moBepxXHoCTeH

05.04.27

https://m.edsoo.ru/H24I88MKQ

80

81

82

83

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTrJibIX Ten"

JIBU>KEHUs MPOCTPAHCTBA.
OtoOpakenusi. J|BrkeHus u
paBeHcTBO (huryp. O6mme
CBOMCTBA JBMKESHUM

Bunwl nBukenuit:
MapajuiebHbIN MTEPEHOC,
LIEHTPAJIbHASA CUMMETPUS,
3epKajibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IIPSIMOI

[Ipeobpa3zoBanus momgoous.

06.04.27

08.04.27

12.04.27

13.04.27

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

https://m.edsoo.ru/RXJ4YW6NA

https://m.edsoo.ru/ZSUA7TTNTX

https://m.edsoo.ru/A1PU2WOAX




84

[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3amaun Ha
MPUMEHEHHE JIBIKCHHS

15.04.27

https://m.edsoo.ru/KFDHOMGKZ

85

86

87

88

KonTponpHas padora "BekTopsr
B IIpocTpaHcTBe"

O6o6maromee nmoropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"[lapayienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
CHCTEeMaTH3allus 3HAHUI:
"BexTops!l B mpocTpaHcTee”

Oo6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTops! B mpocTpaHcTee”

19.04.27

20.04.27

22.04.27

26.04.27

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJ0

https://m.edsoo.ru/3NIJOLN63

89

Ob6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3als 3HaHUH:
"O6beM MHOTOrpaHHUKA"

27.04.27

https://m.edsoo.ru/B85S7VDTC

90

Oo6o6m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,

29.04.27

https://m.edsoo.ru/AJX4CDP5I




91

92

cucTeMaTH3alys 3HaHUM:
04.05.27"00BeM

MHOrorpaHHuka"

O6o6maromee nmoropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cUucTeMaTu3alus 3HaHH:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

06.05.27

11.05.27

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

13.05.27
17.05.27

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

18.05.27

20.05.27

24.05.27

https://m.edsoo.ru/UR6CB4 XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo.ru/8ZKNMYFO03




98

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

25.05.27

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpuMeHsSTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMHU: TAPAIICIBHOCT U MEPHEHIUKYISIPHOCTH
’ HPSMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE pACHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OrniepupoBaTh MOHATHUSIMU: JIBYTPAHHBIA yroJi, TPaHW ABYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JIBYTpaHHOTO yria
76 OniepupoBaTh MOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKIBIM W HEBBIMYKIJIBIN
' MHOTOI'PaHHUK, JJIEMEHTHl MHOTOIPAaHHUKA, TPABUIILHBI MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MMpamuaa, MpU3Ma,
’ MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo0)
KnaccudunupoBath  MHOTOTpaHHMKH,  BbIOMpas  OCHOBAHUS  JUIst
7.8 KJacCU(pUKaUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPABUJIbHbIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljieNIenuIeabl)
7.9 OnepupoBaTh NMOHATHUSAMH: CEKYIas NIOCKOCTh, CEYeHNE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOCHHS CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
' METOJI CJIC/IOB
CtpouTh ceueHHUs MHOTOTPAaHHMKOB METOJOM CJIEIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxoXKJEHHE T€OMETPUYECKUX BEIMYUH IO oOpasnam
WM aJIrOpUTMaM, TPHUMEHSS W3BECTHBIE aAHATUTHYECKHE METOABI TpHU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKWX 3a7ad Ha  BBIYHCIICHUE
pPacCTOSIHUM MEXIy IBYMsI TOYKaMH, OT TOYKH J0 HPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEKTy CKPEIIUBAIOLIIUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaxoXKIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpas3nam
713 WM aJIrOpUTMaM, NPHUMEHSST W3BECTHBIE aAHATUTHYECKHE METOIBI TpHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJIOB
MCKAY CKPCIIHUBAOIIUMHUCA HNPSAMBIMU, MCKIY HpﬂMOﬁ n IIJIOCKOCTBIO,



MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHUEM (OpPMYJ, BBIUUCIATH COOTHOLICHHUS MEXKIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mNpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYHKAxX
[IpumensTe reomerpuyeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONIAralIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHUS 33J1aHbl B IBHOU (popme
718 [lpumensaTs mpocTeiiline MHpPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUH, MCCIEI0BATh IOCTPOEHHBIE MOJENIH C
UCIOJIb30BAaHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMM: LUIMHIPUYECKAs MOBEPXHOCTh, O00Opa3yrolue
6.1 IWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHHS TEJT BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO
CJ1051, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEM Ten  BpallleHus,



TreOMETPHUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalleHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpEeICTaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBUS CIIOXKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKNUMH CBOI71CTB8,MI/I OHU
o0JazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa TP CJI0KCHHUHN BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJISpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemats mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIECHUH W
HaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECHICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁIHPIC MporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUICCKUX 3a/1av

HpI/IBO,Z[I/ITB IMPUMCPBI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpPOAC U
JKU3HHU, paCllO3HABATh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCaJIbHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7ayd,  CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKHUX BETMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

7.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus
OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.

IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU: AKCUOMBI CTCPEOMETPUU U
CJIICACTBHUA U3 HUX

7.2

7.3

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapaJICIIbHbIC
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJIJIeHLHOCTb NpsAMBIX U MJIOCKOCTEeHl B
MPOCTPAHCTBE: NapajyieibHble NpPsIMblE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
NpsMBIX, [APAUICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPaBJICHHBIMU
CTOpPOHAaMH, Yrojl MEXIy IpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMCTBa HapajUlesbHbIX IulockocTel. IIpocrelimue
MIPOCTPAHCTBEHHBIC (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,
MOCTPOEHUE CEUYECHUI

[lepieHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MpPsMBIEC NapajuleibHbIe U MEPIEHANKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTU NPSAMOM U INIOCKOCTH, TeOpeMa O IMPSIMOW MEepHEHANKYIAPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PaHHBIN
YTOJ1, JMHEHHBIN Yroi ABYTPAHHOIO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 TUIOCKOCTH, MPOEKLUs (GUTYphI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH ABYX
mockocTel. Teopema o TpEX MeprneHauKyIsIpax

7.4

7.5

7.6

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOTOIPAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. Ilpmsma: n-yroiapHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTh Npu3Mel. [lapamienenumnen, NpsMOyroibHbIA Napajuienenunes u
ero cporcrBa. [Iupamuna: n-yrosbHas NMUpaMuaa, IPaHU U OCHOBAHHUE IHUPAMUJBI,
OOoKOBasi M MOJHAs MOBEPXHOCTb MUPAMUJbI, NpPaBWIbHAA U YyCeu€HHas MUPaMUAA.
OnemeHTHl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
[IPaBUJILHOTO MHOIOTPAHHMKA, IIpaBUjIbHAs IMpU3Ma M IPAaBWIbHAS MUPAMHUIA,
IpaBUJIbHAS TPEYrojibHasg MUPaMUa U MPAaBHIbHBIN TeTpasap, kyO. [Ipeacrapnenue o
MIPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’Ap, MAOAEKa’ap U ukocadapyrue CedyeHus
IIPU3MBI U TUPAMUIBI

CI/IMMCTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTPUHU B nupaMmujaax, napaejicnmIic1ax, MMpaBUJIbHBIX
MHOTI'OI'paHHUKax

Briunciaenue 31€MEHTOB MHOTOT PAHHUKOB: pe6pa, AuaroHajiv, yrJibl. IInomane
OOKOBOM IMMOBCPXHOCTHU U MOJTHOH MOBCPXHOCTHU l'[pf[MOfI IMPU3MBI, IJI0IIalb OCHOBaHHﬁ,



TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIAJNA YCEYEHHOM INUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
HUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrone KOHNISCKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromiasi U OcCh,
IJI0Maas OOKOBOM W TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

6.3

6.4

Codepa u map: HeHTp, paguyc, TUaMeTp, IUIOMaab ITOBepXHOCTH chephl. Bianmuoe
pacrosioxxeHne chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cepsr

N300paxkeHue Ten BpallleH!s Ha IUIOCKOCTH. Pa3BEépTka LUIMHIpA U KOHYyca

6.5

KomOunammu e BpaleHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMcaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIFHOTO Tapajuiesienunena u ciueacteus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaab cepol

ITonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY MJIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muiIMHApa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/SIIee Yepe3 BEPIIMHY), CeUSHHs 11apa

6.9

Bextop Ha miockoctd M B mnpoctpaHcTBe. ClIO)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. Pas3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEUCTBUM C BEKTOPaMH

6.10

[IpsamoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue YriioB MeXay NpSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




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

Kon
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCcTB, aNrOpPUTMAMM pELIEHHs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Jid
OIKCAHMs PeaJbHBIX MPOLECCOB U SBJICHUN M IMPU PELICHUU 337ay, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3iInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a1

YMeHne omnepupoBaTh MOHATHUAMH: HATYpPAJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEIEHb C LIEeJIBIM MOKa3aTeJIeM, KOPEHb HAaTypaJlbHOW CTENEHU, CTEIEHb C
palMOHANIBHBIM TOKA3aTeJIeM, CTEIEeHb C JIEHCTBUTEIIbHBIM IOKa3aTelIeM,
norapudm UMCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAlMOHAIBHOE YKCIIO, HUPPAMOHAILHOE YHCIIO,
MHOXECTBAa HATYpaJIbHBIX, LEJIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBITNI 00N
JIenuTeNh W HauMEHblee of0liee KpaTHOe, anroputMm EBkamaa mpu
pEIIeHUH 3a/7a4; 3HAKOMCTBO C Pa3IMYHBIMUA TO3UITMOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCICHUE 3HAUEHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTENEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEepUpPOBaThb  MOHSATHUSMU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, reoOMCTpPpHUICCKasa




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO ~ 4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHUE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEA0BaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3UYeCKUX 3a/lavax; HAXOJIWUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIIeHHs] ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: cpefHee apudmeTndeckoe, MeanaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHHA  pacHpelesicHHss W IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPbl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 33a]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NIPAMBIE, TapaJUIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBLIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMHIBI, TPU3MBI, KOHyca, UWIHHIApPa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh  TOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKIE OTHOLICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJIb MOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHApA, TUIonaas chepbl; 00bEM Kyoa,
PSIMOYTOJIBHOTO ~ TIapaJUIeNICIUuIe/Ia, MUPAMUIBI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,I[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna u BBIYUCIICHUS
1.1 Hatypanbnble u uenbie uncina. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
. OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. JlelicTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENIEHU
14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palMoHaNbHBIM Moka3aTesneM. CBolicTBa
' CTEEHU
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIe€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uucia. JlecIiTHUHbIC U HATYPATbHBIC TOTrapr()MbI
HelictButenbHple  4Hucia. Apu@MmeTHYecKue omnepanuud ¢ JeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaKeHUN
1.9 KommnekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannoHaibHble YpaBHEHHS
23 Tpuronomerpruyeckue ypaBHEHHS
24 [TokazarenbHble U JIorapupMUIECKUE YPAaBHEHUS
2.5 Lenbie n 1poOHO-paOHANBHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Martpuiia cucTeMbl JMHEWHBIX yYpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHUH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbsl U MHHUMYMBl QyHKIuH. Haumbonpliee m HauMeHblee 3HAYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypaJbHBIM M II€JBbIM TOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxneHne HanOONbIIero U HaUMEHBINEro 3HaueHHs (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
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