MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 001110 M MPOodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBCcKoM

odJiacTu

MYHULIMNANBHOE  Gisirsesiameeyrstione.
o5j?gs”é'i\g%%%En;z:“::::;::;zngag»z@a%g;mm MY YO MuiLiepoBckoro paiiona

PEHAS OBLWEOBPA3OBATENBHAS LUKOMA Ne
bHOE YUPEXIOEHWE g2 ‘55&?5&:;’;‘“Sﬁ“?&%&ﬁ?éﬁé“”
CPEOHAA SN, LMY AATATSHOR BOTKETHOE MBOSI COIII N" 8
OEU.\EOEPASOBATEN:HOE YYPEXAEHVE -
OELLlEOBPASOBATEnCPEﬂ OBLWEOBPA3OBATEIIbHASR LWKOJA Ne 8
bHAS! LUKOMA Ne 8 - jisiiens st

Foxit Reader Bepcwst: 9.7.0

PACCMOTPEHA YTBEPXJIEHA
[lemarornueckum COBETOM Hupexkrop MBOY COI Ne 8
[Ipencenarens

MeJarOrM4eCKOTr0 COBETA Baukun O.M.

[Tpuxkas Ne 239 ot «27» 0826 T.

3aukuH O.M.
[Iporokon Ne 1 ot «27» 08 26 .

PABOYAS IPOTPAMMA
(ID 6866356)

yueOHoro npeamerta «I'eomerpus. Yriy0JieHHbIH YPOBEHb)

s obygaromumxes 11 6 kmacca

r. MuJssieposo 2026

MMOACHUTEJBHASA 3AIINCKA



['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M IIPEAMETOB TI'YMAaHMTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IIPU PELICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHME BBIIBUIAaTb M ONPOBEPrarb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
dbuznyeckux 3aaay.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI pelIeHUs 33/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTE€MaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIA AKCUOMATUKU MpPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YriyOJIEHHOM YpPOBHE OOYYCHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUCCKUMH TMOHATUSIMH M HABBIKAMH ITOCJICIOBATEIBLHO U IMMOCTYHATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIIKEHUIO H3YyYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xkmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

Tena Bpamenust

[TonsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, oOOpasyromue noBepxHocTel. Tema BpalieHus:
UUWJIMHAP, KOHYC, YyCEUYEHHBIM KOHYcC, cdepa, map. BzaumHoe pacnosoxkeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpamieHusl Ha TIockocTh. Pa3Béprka mumuHApa U KoHyca. Cummerpus chepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3z He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUpaMHIbl U KoHyca. OOBEM I1apa W 1M1apoBOTro
CETMCHTA.

KoMOuHanun Tenm BpamieHuss W MHOTOTpaHHWUKOB. [Ipm3ma, BImcaHHas B
HUWIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIcHUs.

[1nomans MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUIOaab chepsl U €€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH ITOBEPXHOCTEH
noaoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienwe 3agady Ha
MJIOCKOCTH C UCITOJIb30BAaHUEM CTEPEOMETPUICCKUX METOJIOB.

[TocTpoenue ceueHni i MHOTOTPAHHUKOB U TEJ BPAIICHUS: CCUCHUS IJINHPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYEHHUS KOHyca (mapalijiesbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS 1apa, METOIbl MOCTPOCHHUS
CCUYCHHI: METOJ CJICIOB, METOJ] BHYTPEHHETO MPOSKTUPOBAHUS, METO]] IepeHOCca
CEKYIIIEH TITIOCKOCTH.

BeKkTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BeKTopamu. BekTopHoe
yMHOXXEeHHE BeKTOpoB. (CBoOWCTBa BEKTOPHOTO yMHOXEHus. [IpsmoyronpHas
CHUCTEMa KOOPJAMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa. PaszmoskeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TIPH PEIICHUM T'€OMETPUUYSCKHX
3amad.

JIBUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakenus. [[BmkeHus U paBeHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEpPeHocC,
IIEHTPAIbHAsI CHUMMETPHsS, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOILIeCTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOMW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpHECHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornyeckue AecTBUS:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, MpeajiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEJICTaBIATh €€ B pa3IU4HbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIa/JE€Th  HABbIKAMU  I[IO3HABAaTEJIBHOM  pediieKCMM  Kak  OCO3HAaHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, 1aHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTb CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3aa4 U MPOBEJACHUU MAaTEeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaiesenunes, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJIHATH napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTh, BBIMIOJHATH U300pakeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemarh 3ada4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAaXO0XJICHUE T€OMETPUYECKUX BEJIIMYMUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIC 3HAHWS HA TMPAKTUKE: CpPABHUBATh W
aAHAJIM3UPOBATh PEAIbHBIE CUTYAIMU, MPUMEHSITh U3YYECHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOJIb30BAHUEM TI'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JI€KAPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBH)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS ITUIUHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOIICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHH U TEOpPEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHUE, 0600IICHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHuUE, 0606meHI/vIe u 17 5
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 97 8 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
Kosnun4yectBo 4yacos
Nen/m | Tema ypoka Kourponbubie  I[Ipakruyeckue Aara ICKTPOHHEIE Ui poBLIe
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI 01.09.2026

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B ITpocTpaHcTBe"

5 IToBTOpEHME TEMBI "CKaJ:ﬂpHoe 1 03.09.2026 https://m.edsoo.ru/MBJOGONI7
IIPOU3BE/ICHNE BEKTOPOB
IToBTOpEHME TEMBI 07.09.2026

3 "Boruncnenue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMHU B IPOCTpAHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHME 08.09.2026

4 IIPSIMOM, IPOXOSAIIEN Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH, 10.09.2026

5 HOpMaJib, YpaBHEHUE TUIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHUE IUIOCKOCTH, 14.09.2026

6 HOpMaJlb, ypaBHEHHE IIIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BexTtopHoe npousBeneHue 1 15.09.2026 https://m.edso0.ru/NTYOG2APM

8 HHHefI HRIC HepABEHOTEa, 1 17.09.2026 https://m.eds00.ru/54EQ7JQ8E
JUHEIHOE TpOorpaMMUpPOBaHNE

9 JIuneitHble HEPABEHCTBA, 1 21.09.2026 https://m.edsoo.ru/VPKWBB4AA



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE IPOrpaMMHUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B MHOTOTPaHHUKaX

dopmysa pacCTOSHUS OT TOUKU
710 TUIOCKOCTH B KOOPAWHATAX

22.09.2026

24.09.2026

28.09.2026

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5S

https://m.edso00.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxzaenue paccrosiHuii ot

TOYKH J10 IUIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KontpomnbHas pabora
"AHanuTuuyeckas reomeTpus”

29.09.2026

01.10.2026

05.10.2026

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

https://m.edsoo.ru/UZ15UU37F

https://m.edso0.ru/8SNGILGHFM

16

17

18

19

CeueHust MHOTOIpaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHrss MHOTOTPaHHUKOB:
METO/I CIIEIOB

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
nepecevyeHus NpsiIMbIX U
MIOCKOCTEH

[TapamensHbIe IpsiIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

06.10.2026

08.10.2026

12.10.2026

13.10.2026

https://m.eds00.ru/219603NHQ

https://m.edso0.ru/52XG02J5B

https://m.edso0.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamiensHbie IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

15.10.2026

https://m.edso0.ru/O71ROIJFI

21

22

23

24

[TapamienpHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

IlepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOTOT'PaHHUKOB

[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEHIUKYISIpax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

19.10.2026

20.10.2026

22.10.2026

05.11.2026

https://m.edsoo0.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

09.11.2026

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

10.11.2026

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

27

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

12.11.2026

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOpaKEeHUS MOA00Us

16.11.2026

https://m.edsoo.ru/X2HRM9HD4

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00Us

17.11.2026

https://m.edsoo.ru/8H4ELY9NG6

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

19.11.2026

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napauienenumnena

HpI/IKJ'IaI[HI)IG 3aJa4u, CBA3aHHBIC

C BBIUHCIIEHUEM 00BEMaA
IIPSIMOYTOJIBHOTO
napaienenunena

23.11.2026

24.11.2026

26.11.2026

30.11.2026

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

35

36

OO6BbEM IpsIMON TPU3MBI

CrepeomeTpuueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHHUEM

01.12.2026

03.12.2026

https://m.edsoo.ru/8AIL9YHYJ

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



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9

00BEMOB MPSAMON TPU3MBI

37

38

39

[TpuknagHbie 3a1a4M, CBSI3aHHBIC
¢ 00bEMOM IPAMOM IPU3MBI

Brruncnenmne 06bEMOB Tel ¢
MTOMOMUIBIO ONPEeAeNIEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

Brruncienue 00EMOB TeI C

MTOMOLIBIO OMPEAEeNEHHOTO
unTerpana. O6bEM MUpaMu/IbI

07.12.2026

08.12.2026

10.12.2026

https://m.edsoo.ru/QIlYC4F8IU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N

40

®opmysna 00bEMa MUpPaMUIbL.
OTtHomeHNe 00BEMOB TUPAMU]T C
OOIINM YTIIOM

14.12.2026

https://m.edsoo.ru/AL3PODC9E

41

42

43

®opmyrna 00bEMa MUpPaMUIbIL.
OTHO1IEHNE 00HEMOB MTUPAMUJL C
O0IIKM yTiIoM

CrepeoMeTpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOH IPU3MBbI
CrepeoMeTpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMaMU
MIAPAMMIBI

15.12.2026

17.12.2026

21.12.2026

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TR§RHWO7

https://m.edso00.ru/SF480DTS6

44

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

22.12.2026

https://m.eds00.ru/9SF60YYVX

45

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeNn", CBI3aHHBIC C
00BEMOM MTUPAMHU/TBI

24.12.2026

https://m.edso0.ru/Z4MZ27RMY



https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Beruncnenue pacctosiHus 10
IUIOCKOCTH

28.12.2026

https://m.edso00.ru/I39CX0O3CP

47

48

49

KonTponbras padota "O0béM
MHOrorpaHHuka"

HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue NUIHHIPHIESCKON
MMOBEPXHOCTHU

Hunuuap. Ipsamoii kpyroBoi
i ap. [Tnomans
MOBEPXHOCTHU IIUJIMHPA

29.12.2026

11.01.2027

12.01.2027

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7TDHKEHEG6

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas noBEpXHOCTB,
o0pa3yroniue KOHUYECKon
nosepxHoctu. Konyc

14.01.2027

https://m.edsoo.ru/PVRE7THQ6Y

o1

CeueHue KOHYCa TIOCKOCTHIO,
MapajiebHOM MJIOCKOCTH
OCHOBAaHUsA

18.01.2027

https://m.edsoo.ru/EOVSHALSL

52

53

Yceu€HHbIN KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomaas 60kO0BOM TOBEPXHOCTH

U TIOJIHOM IMOBCPXHOCTHU KOHYCA

19.01.2027

21.01.2027

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

https://m.edsoo.ru/AWKB9E4ANE

54

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM MTOBCPXHOCTU KOHYCaA

25.01.2027

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpryeCcKHe 3a1a4u Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHU I
IMIMHApPA, KOHYyCa

26.01.2027

https://m.edsoo.ru/QZVH5EXLY



https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHIA
WIMHAPA, KOHYyca

28.01.2027

https://m.edsoo.ru/ AKF6PW62W

S7

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

01.02.2027

https://m.eds00.ru/3429ZL HT5

58

59

[IpuknagHeie 3a1a4u, CBSI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

02.02.2027

04.02.2027

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

[Mepecedenue chepsl U mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

08.02.2027

https://m.edsoo.ru/JFSNB5ZS0

61

62

63

Ilepeceuenue ceps! 1 1mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cepsl IIIOCKOCThI0. Bua u
n300paxkeHue mapa

YpaBuenue chepsl. [Tnomanp
cdepsl 1 e€ yacte

Cummetpus cdepsl U mapa

09.02.2027

11.02.2027

15.02.2027

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

https://m.edsoo0.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEPOi U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

16.02.2027

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckme 3aauu Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,

18.02.2027

https://m.edsoo.ru/MXRDTK72T



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

66

67

68

HpI/IKJIaI[Hble 3aJga4u, CBA3aHHBIC

co ctepoii u mapom
[ToBTOpEHME: OKPY)KHOCTH Ha
IJIOCKOCTH, BEIYMCIIEHUS B
OKPYKHOCTH, CTAaHAAPTHBIE
mog00us

Paznuunsie KOM6I/IH8.I_[I/II/I TCII
BpalllCHUs 1 MHOI'OI'paHHUKOB

20.02.2027

25.02.2027

01.03.2027

https://m.edsoo.ru/XW5LI17A9]

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

https://m.edsoo.ru/LE7933LXX

69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

02.03.2027

https://m.edsoo.ru/PHHLCG54E

70

71

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KontponbHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

04.03.2027

09.03.2027

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

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

72

O6bem mumHapa. Teopema 00
00BEME MPSAMOTo LUJINHIPA

11.03.2027

https://m.edso0.ru/1ZN2S6ZMO

73

74

75

Brruucnenne o05EMOB TeI €
TIOMOIIBIO OITPENEITIEHHOTO
unterpana. O6bpEéM KoHyca
[Tnomaayn GOKOBOM ¥ IMOTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuyecKkue 3a1auu,
CBSA3aHHBIE C BHIYUCIICHHUEM
00BEMOB IUITUHIPA, KOHYCA

15.03.2027

16.03.2027

18.03.2027

https://m.edsoo.ru/ACTOMFMVE

https://m.edsoo.ru/ZYTK7P8B1

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



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

76

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI U IUIOLIAAN
MOBEpXHOCTEH Ten"

22.03.2027

https://m.edsoo.ru/QXEA9GPVB

77

78

79

80

81

O06BEM mapa 1 I1apoBOro
cektopa. Teopema 00 00BEME
mapa. [lnomans cdepsr.
CrepeomMeTpUyeCKUe 3a/1auH,
CBSI3aHHBIC C BBIYMCIICHUECM
00BEMOB 111apa, IapoBoro
CerMeHTa U IIapOBOT0 CEKTOpPa

[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM IT1apa U IJIOIIAIBI0
cdepbl. COOTHOLIEHUS MEXKIY
IJIOIIAASIMU MTOBEPXHOCTEHN U
00bEMaMH MMOTOOHBIX TEII

[Tono6HbIE Tena B MPOCTPAHCTBE.
N3menenue o0bEMa npu
nonobun. CtepeoMeTpuyecKre
3a7a4M, CBSI3aHHBIC C
BBIYMCICHHEM 00BEMOB TEN U
IJTOIIaZeN TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI
KpyIJbIX Ten"

JIBM>KeHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BrkeHus: u
paBeHcTBO (uryp. Obuue
CBOKCTBA JBUKECHUI

23.03.2027

25.03.2027

05.04.2027

06.04.2027

08.04.2027

https://m.edsoo.ru/VV60ONBVZX

https://m.edsoo.ru/EZH9GRUEJ]

https://m.edsoo.ru/H24188MKQ

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

https://m.edsoo.ru/RXJ4YW6NA



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA

82

83

Bunnl nBukenuit:
napasuiebHbIN MTEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

12.04.2027

13.04.2027

https://m.edso0.ru/ZSUA77NTX

https://m.edsoo.ru/A1PU2WOAX

84

85

I'eomeTpuueckue 3anaun Ha
MPUMCHCHUC ABVIKCHUS

Kontponbnas padota "BekTopbl
B MpocTpaHcTBe"

15.04.2027

19.04.2027

https://m.edsoo.ru/KFDHOMGKZ

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

86

87

88

89

O6o6miaromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"[TapaysienbHOCTh MPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBE"

Ob6o06u1aromiee nosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"BexTops!l B mpocTpaHcTee”

Oo6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HAaHUM:
"BexTops! B mpocTpaHcTee”

Oo6o6maromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca

20.04.2027

22.04.2027

26.04.2027

27.04.2027

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/3SNIJOLN63

https://m.edso0.ru/B85S7VDTC



https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC

reometrpuun 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"OO6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"OO6beM MHOTOTrpaHHUKA"

29.04.2027

https://m.edsoo.ru/AJX4CDP5I

91

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
CUCTEeMAaTH3alMsl 3HAaHHU:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

06.05.2027

https://m.edsoo.ru/H2ZABPRXO

92

93

94

95

O6o6miaromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[Inomany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

WroroBas koHTpoJsibHas paboTa

[ToBTOpEeHUE, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3aIlus 3HAHUI

11.05.2027

13.05.2027

17.05.2027

18.05.2027

https://m.edsoo0.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/U126CB4XL

96

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX

20.05.2027

https://m.edsoo.ru/IESALO6B5



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5

WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI1

24.05.2027

https://m.edso0.ru/8ZKNMYF03

98

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

25.05.2027

https://m.edso0.ru/8ZKNMYFO03

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

97



https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh TOHATHAMH: IHJIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yromye
6.1 WIMHAPUYECKON TOBEPXHOCTH, IIMIIMHAP, KOHUYECKas MOBEPXHOCTH,
o0pa3yrolire KOHUYeCKOl MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccudunmpoBars B3auMHOE pactoioskeHrue chepbl U IIOCKOCTH
OnepupoBath MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIAPOBOH CIIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJIOS1, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOMIAMM TOBEPXHOCTEH Tel  BpalleHus,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIK B cdepy W
6.7 ONMCAHHBII OKOJO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIICHHUS
6.8 BBIUUCIIATE COOTHOLIEHUS MEX/Y IUIOMIASIMKU ITOBEPXHOCTEH U 00bEMaMU
' MOJOOHBIX TEI
6.9 N300paxkaTh u3ydaemble (QUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIMoONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTBIX
6.10 O00BEMHBIX (QUIyp: BUI CBEpXY, COOKY, CHHM3Yy; CTPOUTb CEUEHHS TeJ
BpaLICHUs
W3Bnekarh, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh HHMOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, TMpeACcTaBICHHYI0 Ha
YepTekax U pUCyHKax
[IpumensTh reomerpuyeckue (akThl JUIS PELICHUS CTEPEOMETPUUYECKHX
6.12 3aa4, MPEanojaraloIiX HECKOJIbKO INAroB pPElIeHHs, €CIH YCIOBUS
PUMEHEHHS 3aJ]aHbI B IBHOH Qopme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITONTHATE  ACWCTBUSL  CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W

YMHOXCHHA BCEKTOpa Ha 4YHCIIO, O6L$ICH$ITB, KakKuMH CBOWMCTBAMH OHHU




o0JagaroT

6.15

6.16

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OnepupoBaTb MNOHSTUSIMU: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMU, CKaJsIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

HaxomuTe cymmy BEKTOPOB M IIPOM3BEJIEHUE BEKTOpa HAa 4YMCIIO, YTroil
MEX]y BEKTOpaMHM, CKaJIIpHOE INPOU3BEJECHHE, PACKJIAIbIBATh BEKTOP IO
JIByM HEKOJUIMHEapHbIM BEKTOpam

6.18

6.19

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B I[GK&pTOBOfI CUCTCMC KOOpAMNHAT

PemraTs HpOCTCﬁHIHG TCOMETPHUYCCKUEC 3aJad Ha IMPUMCHCHUEC BEKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemate 3aa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUN H
HaxXOXIACHUC TCOMECTPHUYCCKUX BCIWYUH I10 06pa3uaM WK aJIropuTMam,
IMPUMCHA HU3BCCTHBIC MCTOAbI IIpu PECIICHUU CTaHAAPTHBIX
MAaTEMATUYCCKUX 3a4a4

6.21

6.22

6.23

[IpuMeHATs mpocTedIME INPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHUYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoac Hu
JKHU3HHU, paCliO3HaBATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

IIpuMeHATh MOIy4YEHHBbIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH peabHBIC
CUTYyallMd U MPUMEHATh U3y4YCHHBIE ITOHATUSA B IIPOLIECCE IOUCKA PELICHUS
MaTeMaTHYecKu c(OpMYIHUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh pPealbHbIe
CUTyallUd Ha A3BIKE T'€OMETPHUM, MCCIIEI0BAaThb ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pemars  MPAaKTUYECKHME  3aJa4d,  CBA3aHHbIE C  HAXO0XKICHHEM
r€OMETPUYECKHUX BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

6.1

[unuuapudeckas MOBEPXHOCTh, 00pa3yIoMKe IMIMHAPUIECKON MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,Hp: OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

6.3

6.4

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MoBepXxHOCTH. KOHYC: OCHOBaHHME W BepLIMHA, 0oOpasyiomas U OcCh,
IJI0Maas OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

Codepa u map: neHTp, paguyc, AMameTp, IUIomaas MoBepXHOCTH chepbl. Bzaumuoe
pacrosioxenune chepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIomais
cdepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka HUIHHIpA U KOHYyca

6.5

6.6

6.7

KomOunHnanmu Ten BpameHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cdepa, BiMcaHHA B MHOTOI'PAaHHHK, WIIH TEJIO BPAILICHHS

[Tonstue 06 o6béMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Napajiesienunena u cieactsus u3 He€. O0BbEM LUIMHIPA, KOHYCA.
O6bEM 1mapa ¥ miomaab cepsl

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEKIY IUIOMIAIMH TOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust mwiIMHApa (MapajUleIbHO W MEPHEeHJIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

6.9

6.10

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. Pas3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMHU

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
IIpocreiimme 3amaun B KOOpAMHATaxX. YTroid Mexay BekTopamu. CkaispHoe
IIPOU3BE/ICHHE BEKTOPOB. BpIuncieHne yriioB MeXIy NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FTEOMETPUUYECKHX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AOKA3aTCIIBHBIC PACCYXXACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIO, LEJNOE YHUCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETIEHD C
palMOHATIBLHBIM MTOKA3aTEeNeM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeseM,
JorapupmM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK I0 MOAYNI0, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHBIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4y; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BHIUMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHusi APOOHO-
paliOHaJIbHBIX ~ BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, reoMeTpuiCCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEePUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXOJUTh HAWOOJIbIIME WM HAUMEHbIIWE 3HAuYeHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTH4YecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHUsT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOrO MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuuecKkoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBIeHHYI0 B TabIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEaJbHBIX IMPOILIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPAaPUIECKH UCCIEI0BATh COBMECTHBIC

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHAaTOpHBIC (AKTBI U (POPMYIIBL;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIHUWA  pPacCUpeACieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIs pelleHUs 3a/1ad,
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPbI MPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, HpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh IPU PELICHUHU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INUIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHSATHSMU: IJOMEAAL (GUTYPB, 00BEM (UTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyCa, HUIUHApPA, O0BEM Kyda,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IHIUHAPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHKA, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoOBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(MHa, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YsI
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 62131/Icy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCKTOPHI)II\/'I u KOOpI[I/IHaTHLII\/’I MCETO

JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB

YMenue BLI6I/IpaTB HO,ILXO,I[}IH_II/Iﬁ MCTO OJid pCIICHUA 3aJda4r; IOHUMaHHUC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU TMPUPOJHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAyKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCICHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢yukiuu. [Ipons3BoiHbIe 31€MEHTAPHBIX (YHKITHIA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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