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PaGouas nporpamma no yueoHomy npeamery "Maremaruka' (0a30Bblil yPOBEHb).

Pabouas mporpamma mo ydeGHoMy mnpenmery "Maremaruka" (6a30Bblii ypoBeHb) (IpeaMeTHas
obmacte "Marematuka u uHpopMarhka') (Jamee COOTBETCTBEHHO - MporpaMMa IO MaTeMaruke,
MaTeMaTuKa) BKJIIOYAeT MOSCHUTENBHYIO 3aIllUCKy, COJEp)KaHUE OOy4eHHUs, IUIAHUPYEMbIe Pe3ysIbTaThl
OCBOEHUS ITPOrpaMMBbl 10 MaTEMaTHKE.

[TosicHuTenbHAsE 3amucKa OTpaXkaeT oO0IMe LEead MW 3aJadyd  M3yYeHUs MaTeMaTuKH,
XapaKTEPUCTUKY ICUXOJIOTUYECKUX IPEANOCHUIOK K €€ M3y4eHHI0 O00y4aloLUIMMUCS, MECTO B CTPYKTYpE
y4eOHOrOo IJIaHa, a TAaKXKe MOIXO/IbI K 0TOOPY CoAep KaHUsI, K ONPECIICHUIO MIJIAHUPYEMbIX PE3YyJIbTaTOB.

Conepkanue oOy4yeHHMs] PacKpbIBa€T COJEpIKaTelbHble JMHHUH, KOTOpbIE IMpeaaramrcs Ui
00513aTEILHOTO M3YUYCHHS B KOKIOM KJIACCE HA YPOBHE CPEHETO 00IIero oopa3oBaHus.

[InanupyemMble pe3ynbTaTbl OCBOEHHUS INPOrpaMMbl 10 MaTeMaTWKE BKJIIOYAIOT JINYHOCTHBIE,
MeTanpeIMETHbIE PEe3yIbTaThl 32 BECh Meproj oOy4yeHHs Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHus, a
TaKKe MPEeIMETHBIC TOCTHKEHUS 00yUaroIerocs 3a Kax/blil rog o0y4eHus.

loacnumenvHas 3anucka.

[IporpammMa 1Mo mMaremMaTHKe Ha YpOBHE CpeIHEro o0Imero oopasoBaHHs pa3padoTaHa Ha OCHOBE
OI'OC COO c¢ y4€toM COBpEMEHHBIX MHUPOBBIX TPEOOBAHHM, MPEABABISEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TPAAMIMKA POCCHICKOTO oOpa3oBaHus. Peanu3zamusi mporpaMMbl MO MaTeMaTHKe
o0ecreyrBaeT OBJA/ICHUE KIIIOYEBBIMH KOMIIETCHIIMSMH, COCTABIISIONIMMHA OCHOBY JUISI CAMOPAa3BUTHS H
HENpPEPBIBHOIO 00pa3oBaHus, LEIOCTHOCTh OOIIEKYJIBTYpPHOIO, JIMYHOCTHOTO U I103HABaTEJILHOTO
Pa3BUTHS TMYHOCTH O0YUaIOIIUXCA.

B nporpammMe 1o MareMaTHKe y4TE€HbI HJIEU U MOJIOKEHUSI KOHLIETIIIUU Pa3BUTHS MATEMaTHYECKOTO
oOpazoBanusi B Poccuiickoit denepanuu. B cOOTBETCTBUM C Ha3BaHMEM KOHIICTII[MH, MaTeMaTU4eCcKoe
oOpa3oBaHME [JOJKHO, B YaCTHOCTH, MPEAOCTaBIATh KaXJAOMy OOydYaromeMycsi BO3MOXHOCTb
JOCTH)KEHUSI YPOBHS MaTeMaTHUECKUX 3HAHWH, HEOOXOIMMOTO Ui JajbHEHIIel yCIeUIHOH XU3HU B
obmectBe. IMEeHHO Ha pelleHHe 3TOH 3a/1auy HallesieHa IporpaMma o MareMaTuke 6a30BOro ypoBHS.

Maremaruka - ONOPHBIN MpeaMEeT JUIsl U3Y4YEeHHsS CMEXHBIX AMCLUMIUIMH, YTO JenaeT 0a30BYyrO
MaTeMaTUYECKYIO MOATOTOBKY HEOOXOIMMOM.

[TpakTudeckass IMOJIE3HOCTh MaTeMaTWKU OOyCJIOBJIEHAa HaJIMYUEeM HPOCTPAHCTBEHHBIX (OpM,
KOJIMUECTBEHHBIX OTHOLICHUH, SKOHOMHUYECKUX PAcYeTOB; HEOOXOAUMOCTHIO MaTeMaTHYeCKUX 3HaHUH B
MOHMMAHUM TPUHLMUIIOB YCTPOHCTBA U MCIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUATUS H
MHTEpIpeTays. pa3HOOOpa3HOW COLMAIbHOW, 3KOHOMUYECKOW HHGpOpMAIMH; MPAKTHYECKUX MPUEMOB
reOMETPUUYECKUX M3MEPEHUI U MOCTPOEHHUH, YNTeHUs WH(OPMALMH, MPEACTaBICHHON B Bujae Talmui,
Jauarpamm 1 rpadukos.

[IpuMeHeHre MaTeMaTHUYeCcKOro CTHUJIS MBIIUIEHUS, MPOSBISIOUIETOCS B ONpeaeEHHbBIX

YMCTBEHHBIX HAaBBIKaxX, MNpUEMax H METOAAaX MBIIIIEHUS 4YeJIOBEeKa, MpoIreccax oO00OOmeHusT wu
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KOHKpEeTH3allui, aHaJIN3a U CUHTE3a, KIacCU(PHUKALUK U CUCTeMaTu3aluy, abCTparupoBaHus U aHAJIOTH
Kak (hOPMHPOBAHUH AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS U BOCOUTAHUU YMEHUH JE€HCTBOBATH 110
3aJlaHHBIM AJITOPUTMaM, IO3BOJISIOLIEH COBEPIICHCTBOBAaTb HM3BECTHBIE M KOHCTPYUPOBAaTb HOBBIE.
OOBeKTbl MaTeMaTH4eCKHX YMO3aKIIOUCHWH, MpaBUa MX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTHYECKUX IIOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMeHHMH (opMynupoBarh, OOOCHOBBIBATb U
JIOKa3bIBATh CYXIECHUS, TEM CaAMbIM Pa3BUBAIOT JIOTUYECKOE MBILUICHHUE.

OO0yueHne mMareMaTUKe Kak BO3MOXKHOCTb Pa3BHTHS Y OOyYalOIIMXCS TOYHOW, pallMOHAJILHOU H
MHGOPMATUBHOM peuH, YyMEHHs OTOupaTh HauOojee TOAXOIAIINE SA3BIKOBBIE, CHMBOJIUYECKHUE,
rpaduuecKkue CpeAcTBa Ul BBIPAXKEHUS CYKJICHUH U HAIVISIIHOTO UX IPEACTaBIECHUS.

OO01iee 3HAKOMCTBO C METOAAMHU IMO3HAHMS JEUCTBUTEIBHOCTHU, IMPEJICTABICHUE O MPEAMETE U
METOZIE MaTeMaTUKH, €ro OTJIMYMS OT METOJJOB €CTECTBEHHBIX U I'YMaHUTApHbIX HayK, 00 OCOOEHHOCTSIX
IIPUMEHEHHs] MaTEeMaTHKHU AJIs PELICHUs HAYyYHBIX M MPUKIATHBIX 33734 KaK HEOOXOIMMBIH KOMIIOHEHT
o01IeH KyJIbTypBbl.

W3yueHne MareMaTWKH CHOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHIO YEJIOBEKa, MOHMMAHHUIO
KpacoThl M M3SIIECTBA MAaTeMaTHYECKHX PACCYKICHHUH, BOCIIPHATHIO TEOMETPHUECKUX (HOPM, YCBOCHUIO
UJEU CUMMETPHH.

[TproputeTHbIMU LesIMU 00yueHHst MareMaTuke B 10-11 kiaccax Ha 6a30BOM ypOBHE SBIISIOTCSL:

(GopMUpOBaHUE LEHTPAJIbHBIX MAaTEMaTUYECKUX MOHSATHM (YMCIIO, BEIMYMHA, IeOMEeTpUyecKas
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKI[HS), 00ECTIEUNBAIOIINX TPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh
MaTeMaTH4ecKoro o0pa3oBaHus 00yUYaroIIUXCs;

nojBeeHHe OOydarolMxcs Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMAaTUKU U OKPY’KaIoIEro MUpa, IOHUMaHNEe MaTEMAaTUKH KaK 4acTH OOIIel KyJbTypbl 4YEJIOBEUECTBA;

pPa3BUTHE MHTEUIEKTyaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEW OO0ydaroluxcs, M03HAaBaTEIbHOMN
aKTUBHOCTH, MCCIIEZOBAaTEIbCKMX YMEHUH, KPUTHYHOCTH MBIIUIEHUS, HWHTEpeca K HM3YUYEHHUIO
MaTEMAaTUKU;

dopmupoBanue (QYHKIMOHAJIBHOW MaTeMAaTUYECKOM TI'pPaMOTHOCTH: YMEHHs paclio3HaBaTh
MaTeMaTUYEeCKUE AaCIEKThl B PEaJbHBIX JKU3HEHHBIX CHUTyallMsIX M MPU H3yYEHUU JPYIHUX Y4eOHBIX
MIPEMETOB, IPOSIBIICHHS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (POpMYyIHpOBaTh UX HA S3bIKE MATEMAaTUKH U
CO3/1aBaTh MaT€MaTH4YECKUE MOJENIH, NMPUMEHITh OCBOECHHBIM MaTeMaTHMUECKUM amnmapar IJis pelleHus
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATH U OLIEHUBATh MOJIyYE€HHBIE PE3YIbTaThI.

OCHOBHBIMU JMHUSIMH cojepkaHuss maremaruku B 10-11 xmaccax susrorea: "Uwucna u
Bbruucnenus", "Anre6pa" ("AnreOpanueckue BbIpakeHHs", "YpaBHeHHMs U HepaBeHcTBa'), "Hawana
Mmaremarnyeckoro anamuza", "l'eomerpus” ("leomerpuueckue ¢urypsl u ux cpoiictBa", "M3mepenue
reoMmerpudecknx BenmuuuH"), "BepositHocTe M cratuctuka'. CoaepikareiabHbIe JIMHHH Pa3BUBAIOTCS

napajuieTbHO, KaXKJasi B COOTBETCTBUH C COOCTBEHHO JIOTUKOM, OJJHAKO HE HE3aBUCHMO OJHA OT JIPYTOM,



a B TECHOM KOHTaKTe M B3auMozeicTBuu. VX oObequHSET JIoTWYecKasi COCTABIAIOIIAs, TPAIULIHUOHHO
IpUCyIIas MaTeMaTHKEe W TPOHMU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KypChl M COIEpIKaTelbHbIC JMHHM.
Chopmynupoannoe B ®I'OC COO TpeboBanue "BlaJeHHE METONAMHU JIOKA3aTENbCTB, AJTOPUTMAMHU
pelleHus 3a/1a4, yMeHre GOopMyJIpOBaTh ONpeAeNICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOAUTD
J0Ka3aTeIbHbIe PACCYXKACHHUS B XOA€ pELICHUS 3a4a4"’ OTHOCUTCA KO BCeM Yy4eOHbIM Kypcam, a
(bopMHpOBaHUE JIOTHYECKHX YMEHHUH pacrlpeneisercs Mo BCeM roxaM oOydeHHUs Ha YPOBHE CPEIHEro
obrmiero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIseTCS 00s3aTebHBIM MPEIMETOM Ha JTaHHOM
ypoBHe obOpazoBaHus. [Iporpammoii mo Matematuke mpeaycMaTpuBaeTcs HU3ydeHHe y4eOHOro mpeamera
"Marematuka" B pamkKax TpEX y4yeOHBIX KypcoB: "AnreOpa M Hayajga MaTeMaTH4YecKoro aHamu3za',
"Teometpus", "BepostHocTh U cratuctuka'. @opMUpOBaHHUE JIOTUUECKUX YMEHHUM OCYIECTBISETCS Ha
MPOTSHKEHUM BCEX JIET OOy4eHHs Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKH
BKJIIOYAIOTCS B COZIEP KaHKME BCEX Ha3BAaHHBIX BBIIIE YYEOHBIX KypCOB.

OO0miee 4unco 4acoB, 3alUIaHUPOBAHHBIX I M3yueHus marematuku - 408 yacos: B 10 kiacce -
204 gaca (6 yacoB B Hezento), B 11 kmacce - 204 gaca (6 4acoB B HEJIEIIO).

[Inanupyemble pe3yJbTaThbl OCBOEHHSI MPOrPaMMbl 0 MaTeMaTHKe 0a30Bblil ypOBeHb Ha
YPOBHeE cpeJHero oomero oopa3oBaHms.

B pesynbrare nzyueHusi MaTeMaTHKU Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus y 00y4aromerocs
OynyT chOpMUPOBAHBI CIEAYIOIINE THYHOCTHBIE PE3YJIbTATHI:

1) rpaxk1aHCKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3MIIMUA OOYyYarolierocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHHCKOTO W TAJDKHMKHUCTAHCKOTO OOIIEeCTBAa, TPEICTABIEHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMA, TPOIEAYP TPaXKITaHCKOTO 00mecTBa (BBIOOPHI,
OTPOCHl U JPYToe), yMEHHE B3aMMOACHCTBOBATh C COIMATBHBIMU WHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIMSMHU ¥ Ha3HAYCHHUEM;

2) naTpUOTUYECKOTO BOCITUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXKMTAHCKON WIACHTUYHOCTH, YBAKEHUS K MPOIUIOMY W HACTOSAIIEMY
POCCHIACKOI M TaI)KUKUCTAHCKONH MaTeMaTHKH, [ICHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHUUCKUX H
Ta/P)KUKCKMX MaTeMaTHKOB, COBETCKOW MaTeMaTW4YeCKOW IIKOJbI, MCIOIb30BAHUE JITUX JOCTIKCHUH B
NPYTHX HayKaX, TEXHOJOTHUX, c(hepax SIKOHOMHKH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHHWE IYXOBHBIX IIEHHOCTEH POCCHMCKOTO M TaJKUKCKOrO Hapona, c(hHOpMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHWSA, OJTUYECKOTO TIOBEJEHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHHEM

)IOCTH)KeHI/Iﬁ HAayKHU U ACATCIIBHOCTBIO y‘IéHOl"O, OCO3HAHHUE JIMYHOI'O BKJIaga B MOCTPOCHUC YCTOI\/'I'-II/IBOFO

Oymy1ero;
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4) 5CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHUH, PACCYX ICHUN, BOCIPUUMYUBOCTh K MaTEMATUICCKUM aCIIEKTaM Pa3IMYHbIX
BUJIOB UCKYCCTBA,

5) hu3nyecKoro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh YMCHHSI MPUMEHATH MAaTEMaTHMYeCKHe 3HAHUS B HMHTEpPEcax 3J0POBOTO H
6e3omacHoro oOpasza KHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO (340pPOBOE NHTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHSATHH M OTAbIXa, PErylsipHas (QU3UYecKas aKTUBHOCTB), (U3UYECKOE
COBEPIIECHCTBOBAHKE TIPU 3aHATHSIX CIIOPTHBHO-030OPOBUTEIBHOM JESITEIBHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHUE IICHHOCTH TPYIOJIIOOUS, HHTEpEC K pa3IudHbIM chepam
PO eCCHOHAIBHOM ESTEIbHOCTH, CBI3aHHBIM C MATEMATUKOW U €€ MPUIOKCHUSIMHU, YMCHHE COBEPILATh
OCO3HAHHBIN BBIOOp Oymymied mnpodeccud ¥ pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MareMaTW4ecKOMy OOpa30BaHHIO M CaMOOOPa30BaHHIO Ha TMPOTHKCHUU
BCEW XW3HU, TOTOBHOCTh K AaKTHUBHOMY YYaCTHIO B PCIICHUU MPAKTUYCCKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 9KOJIOTHYECKOTO BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTUICCKON KYJIBTYpbl, TOHUMAHUE BIUSHUS COIMAEHO-3KOHOMUYICCKUX
MPOIIECCOB HAa COCTOSHHE NPUPOAHON W CONMAIBHON CpeIpl, OCO3HAHWE IJI00ATFHOTO XapakTepa
AKOJIOTUYECKUX MPOoOIeM, OpUEHTAIUs Ha IPUMEHEHHE MaTeMaTHUYeCKUX 3HAHWM NI peuieHus 3a7ad B
00JIacTU OKpY’Kalollel cpenbl, MIaHUPOBAHUE MOCTYMKOB M OLIEHKH UX BO3MOXKHBIX MOCJEICTBUN IS
OKpY>KaroIlen Cpeibl;

8) IIEHHOCTH HAYYHOTO MMO3HAHMUSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHON MNpAKTUKU, TMOHMMAaHUE MAaTEeMaTUYeCKOW HayKd Kak cdepbl deToBeYeCKOM
JESATEIILHOCTH, JTArloB €€ pa3BUTHS W 3HAUMMOCTH JUIS PA3BUTHS IMBWIM3AINH, OBJIAJICHUE S3BIKOM
MaTeMaTUKA W MaTeMaTUICCKOW KYJIBTYpPOW KaK CPEJACTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIICCTBIISTH
MPOEKTHYIO U MCCIEN0BATENbCKYIO ASSITENLHOCTh MHIUBUYaIbHO U B TPYIIIIE.

pe3yibTaTe M3ydeHUss MaTEeMAaTUKH Ha YPOBHE CpeaHero ooiiero oOpa3oBaHHs y 0O0ydaromierocs
OyayT c(OpMHpPOBaHBI TO3HABATEIBHBIC YHUBEPCAIbHBIC YydYeOHBIC JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC yUeOHBIE JEHCTBUS, PETYISTUBHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JCHCTBHS, COBMECTHAS
JeSITENIbHOCTD.

VY obyuatomierocst 6yayT copMHUpOBaHbI CleAyrOIMKe 0a30BbIe JTOTUYECKUE IEHCTBUS KaK 4acTh

M03HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUM:



BBISBIISITh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHI,
OTHOILICHUN MEX]y TOHATHIMHU, (POPMYIUPOBATh ONPEACICHHS MMOHATUH, yCTaHABINBATh CYIIIECTBCHHBIN
MPU3HAK KJIACCH(PHUKALMU, OCHOBAHUS JUIsE 0000IIEHNS M CPABHEHUS, KPUTEPUH TPOBOIMMOTO aHAJIH3a,

BOCIIPUHMMATh, (OPMYIMpOBaTh M  NPeoOpa3oBbIBaTh  CYXKIEHHs: YTBEpAUTEIbHbIE U
OTpHLIATENIbHbIE, €AMHUYHbIE, YACTHBIE U O0IIME, YCIOBHBIE;

BBISBIISITh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUUs B (hakTax, JaHHBIX,
HAOMIONCHUAX W YTBEPXKIACHHSX, NpEIJiaraTb KPUTEPUH JJIS  BBIIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMIA;

JiefaTh  BBIBOABI C HCIOJNB30BAaHHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEIBHO JIOKA3aTeNIbCTBA MAaTEMaTUYECKUX YTBEPXKACHUN (IIpsIMble U OT
IIPOTUBHOIO), BBICTPaMBATh apryMEHTAlMI0, NMPUBOAMTH MPUMEPHl U KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBL;

BbIOMpaTh crnoco0 pemieHns y4eOHOM 3ahauu (CpaBHMBATh HECKOJIIBKO BapUaHTOB pEIICHMS,
BBIOMPATh HaNOOJIEE TOAXOISIINN C YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHUEB).

VY oOyuatomerocs OynyT copMHUpPOBaHbI ciaeIyrolue 6a30Bble UCCIEJ0BATENbCKUE AEHCTBUS KaK
YacTh M03HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX 1EHCTBHIMA:

UCTIONIb30BaTh BOIPOCHI KAaK HCCIICAOBATEIbCKHI HWHCTPYMEHT TIO3HAHHS, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOILIUE MPOTUBOpEUHE, NPOOIeMy, yCTaHABIMBAaTh UCKOMOE U JaHHOE, (OopMHpOBATh
TUIIOTE3Y, apTyMEHTHPOBAThH CBOO MO3UIIAI0, MHEHUE;

IIPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHMPOBAHHBIN DKCIIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBIICHUIO
OCOOEHHOCTEH MaTeMaTU4ecKoro OObEKTa, SBIEHHUSA, IPOIECcca, BBISBICHUIO 3aBUCHUMOCTEH MeXay
00bEKTaMH, SIBJICHUSIMH, NIPOLIECCAMU;

CaMOCTOATENIBHO  (POpPMYIMpOBaTh OOOOIIEHUSI M BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOIO
HaAOMIOZIEHNs, HCCIIEOBaHMs, OLCHUBAaTh JOCTOBEPHOCTh IOJIYYEHHBIX pPE3ylbTaToB, BBIBOJIOB U
0000IIEHNI;

IPOrHO3MPOBAaTh BO3MOXHOE DPAa3BUTHE IpOIIECcCa, a TAKXKE BBIIBUraTh IMPEINONOXKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

VY obyuatomierocss OynyT chopMupoBaHbl yMeHHs paboTarb ¢ HMH(poOpManMed Kak dacTb
M03HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBHIA:

BBUSIBIISITh 1€PUIUTHI MHPOpPMAlMM, JAaHHBIX, HEOOXOIMMBIX [UIsl OTBETa Ha BOMNPOC U JJIA
pelLIeHns 3a/1a4uu;

BBIOMpPATh MH(OPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3NPOBATh

Y UHTEPIPETUPOBATh UHPOPMAIINIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS;



CTPYKTYpUpPOBaTh HH(GOpPMAINIO, MPEICTaBIATh €€ B pa3lnyHbIX (opMax, HILIIOCTPUPOBATH
rpaduvecKy;

OLIEHUBATh Ha/I&KHOCTHh HH(OPMALIUH TTI0 CAMOCTOSTENHFHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

Y olyuvaromerocs OyayT chopMupoBaHbl YMEHUS OOIIEHHMS KaK YacTh KOMMYHHMKATHBHBIX
YHUBEPCAJIbHBIX YUCOHBIX TCHCTBUI:

BOCIIPUHUMATHh U (DOPMYIHMPOBATh CY’KAECHUS B COOTBETCTBUH C YCIOBHSIMHU U IENSIMHU OOILCHHUS,
SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOUKY 3pPEHUS B YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUS 10 X0y PeLIeHHs 3a1a41, KOMMEHTUPOBATh MOTYYCHHBIN pe3yNbTar;

B XO7ie OOCYXICHUS 3a]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYX/1aeMOil TeMbl, MPOOJIEMBbI, periaeMon
3aJlaud, BBICKAa3blBaTh WJIEH, HALIEJIEHHBIE HA IIOMCK PpELICHMs, COIOCTABISATH CBOM CYXACHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKHUBAThH PA3JIMUUE U CXOJCTBO MO3UIHIA, B KOPPEKTHOMH
dbopme GpopMyTHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHHUS;

NPEICTaBIATh Pe3ylbTaThl pEHIeHHs] 3a/laud, OSKCIIEPUMEHTa, MCCIEAOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3a7ad MPE3EHTAlMd U OCOOEHHOCTEH
ayIUTOPUH.

Y obyuaromerocss OyayT chopMUpOBaHbl YMEHHS CaMOOPTaHHU3alUU KaK YacTh PEryJATUBHBIX
YHHUBEPCAIBHBIX YUYEOHBIX JEHCTBHI:

COCTaBJISITh IUJIaH, aJITOPUTM PEIICHUS 3a7a4d, BEIOUPATh CIIOCO0 pemIeHHs ¢ Y4ETOM UMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATH BapHAHTHI PEIICHUN C
yu€TOM HOBOW MH(OPMAIUH.

VY oOyuaromerocst OyayT c(hOpMHpPOBAHbI YMEHHsS CaMOKOHTpPOJII KaK 4YacTh PETYJISATUBHBIX
YHUBEPCAJIBHBIX YUEOHBIX JEHCTBHI:

BJa/IeTh HaBbIKAMM I103HABaTEJIbHON pedrekcuM Kak OCO3HaHUS COBEpIIAEMbIX JEHCTBUI U
MBICIMTENbHBIX TPOLECCOB, HX pPE3yJdbTaToB, BJaJeTh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLEecca U pe3yJsIbTaTa PeIeHUsI MaTeMaTHIeCKOM 3a1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IPU PEIIEHUH 3a/1aul, BHOCUTh KOPPEKTUBBI
B JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX
TPYAHOCTEM;

OLIEHUBAaTh COOTBETCTBUE PE3yNbTaTa LEIH U YCIOBUSAM, OOBSCHATh NMPUUUHBI JOCTHIKEHUS WIH
HEJOCTHKEHUSI Pe3yJIbTaTOB JESTeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

VYV oby4aromierocst OyayT chopMUPOBAHBI YMEHUSI COBMECTHOU JIEATETLHOCTH:

MOHMMATh U UCIIONB30BaTh MPEUMYIIECTBA KOMAH/IHOM ¥ WHAMBUAYAIBHON PaOOTHI IPU pEIICHUH
yueOHBIX 3aJa4, MPUHUMATh 1eJIb COBMECTHON IesTeIbHOCTH, IMJIAaHUPOBAaTh OPraHU3aIMI0 COBMECTHOM
paboThI, pacmpenensTh BUILI pabOT, TOTOBApPUBATHCS, OOCYKIaTh MPOIECC W PE3yabTaT padoTHI,

0000111aTs MHEHMS HECKOILKUX JIIOJICH;



y4acTBOBATh B TPYMNIOBBIX (hopMax paboThl (00CYyk aeHHS, 0OOMEH MHEHHM, '"MO3TOBBIC IITYPMBI" 1
I/IHBIG), BBITIOJIHATH CBOX YacCThb pa6OTBI U KOOpAWMHUPOBATH CBOH HeﬁCTBHH C IOpyruMu 4YJiCHaMu
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJga B OOLIMI MPOAYKT MO KPUTEPHSIM, C(HOpMYyITHPOBAaHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUSI.

[IpeameTrHbIe pe3yiabTaThl OCBOCHUS MPOTPaMMBI 10 MaTEMAaTHKE Ha 0a30BOM YPOBHE Ha YPOBHE
cpemHero oOimiero oOpa3oBaHMs TPEACTABICHBI MO ToaaM OOy4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX

KYpPCOB B COOTBCTCTBYIOIIHX pa3AcCiIaxX MPOrpaMmsbl IO MaTCMATUKE.

PaGouasi nporpamma yueoHoro kypca "I'eomerpus''.

lloacnumenvHas 3anucka.

BaxxHocTh yueOHOTO Kypca reoMEeTpHH Ha YPOBHE CpeqHero oomiero odOpa3oBaHUs 00yCIIOBIEHA
MPAKTHYECKON 3HAUMMOCTBIO METalpeIMETHBIX U MPEIMETHBIX pPE3YyJIbTaroB OOyuYeHHUS T€OMETPUU B
HaNpaBJIEeHUH JTMYHOCTHOTO Pa3BUTHA 00yUaronuXxcs, opMUpOBaHUS PYHKIIMOHATBHON MaTeMaTHueCKOM
IPaMOTHOCTH, W3YYCHHS JIPYyTUX YYEOHBIX JIUCHUIUIMH. Pa3sButhe y OOyYarommxcsl IpaBUIBHBIX
IIPEJICTABICHUN O CYIIIHOCTH U MPOUCXOKIEHUN T'€OMETPUUECKUX aOCTpaKLUid, COOTHOLLIEHUH PEAILHOTO
U UJEAJBHOI0, XapaKkTepe OTPaKeHHsI MaTeMaTUYeCKOM HAyKOM SIBJIEHUI M MPOLECCOB PEaIbHOIO MHPA,
MeCTe€ F'€OMETPUM B CUCTEME HAyK M POJIM MaT€MAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHUHU U B
MIPaKTUKE CIOCOOCTBYET (OPMHPOBAHUI0 HAYYHOTO MHUPOBO33PEHHUs OOYyYarOIIMXCS, a TAKKE KauecTB
MBIIIICHUSI, HEOOXOAMUMBIX ISl a/IaliTallud B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBrsieTcs OMHUM U3 0A30BBIX MPEIMETOB Ha YpOBHE CpeIHEro odOiiero odbpa3zoBaHus,
Tak Kak o0ecrevynBaeT BO3MOXKHOCTh M3YUYEHHS KaK JUCIMILIUH €CTeCTBEHHO-HAyUYHOUM HapaBIeHHOCTH,
TAaK ¥ TYMaHUTApHOM.

Jlornyeckoe wbinuieHHE, GOPMUPYEMOE TMPU HU3YYCHUH OOYUYAIOMIUMHCS TOHSITHIHBIX OCHOB
T€OMETPUHU U MOCTPOEHUU IIENOYKH JIOTUYECKUX YTBEPKIECHUN B XOJI€ PELICHUS T€OMETPUUYECKHUX 3a]1a4,
YMEHUE BBIIBUTaTb U ONPOBEpPrarb TMIIOTE3bl HEMOCPEACTBEHHO HCIIOJB3YIOTCS MpPHU PEUICHUHU 3a]ad
€CTECTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

OpueHTanys 4eaoBeKka B MPOCTPAHCTBE - YCIOBHE €ro COLMAIBHOTO OBbITHS, (opMa OTpaKEHUS
OKPY’KaIOIIIEro MUpA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPEoOpa30BaHus JEHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSAET pa3Hble BHUABI Y4eOHOH W TPYdOBOH
NeSITENIbHOCTH, SBISETCS ONHUM M3 NPOo(eCcCHOHAIBHO BaXKHBIX KadeCcTB, MOATOMY akTyajbHa 3ajada
¢dbopMupoBaHus y 0OydyaroUIUMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK PAa3sHOBHIHOCTH OOpa3HOTO
MBIIUIEHUS - CYIIECTBEHHOIO KOMIIOHEHTa B TOJTrOTOBKE K MPAKTUYECKON NEATETbHOCTH 10 MHOTUM
HaIpaBJICHUSIM.

Ilens ocBoeHmsi mporpammbl yueOHOTO Kypca "leomerpus" Ha 0a30BOM ypoBHE OOydeHHsS -

0011e00pa3oBareIbHOE W OOIIEKYIBTYPHOE PAa3BUTHE OOYYArOIIMXCS dYepe3 oO0ecredeHne BO3MOKHOCTH



MPUOOPETEHUS U UCTIOIB30BAHUS CHCTEMAaTUUECKUX T€OMETPUUECKUX 3HAHUN U IEUCTBHM, CTICTIM(UIHBIX
TEOMETPUHU, BOBMOKHOCTH YCIIEIITHOTO TIPOIOJDKSHHSI 00pPa30BaHuUs 110 CIEIHATLHOCTSIM, HE CBSI3aHHBIM C
MPUKJIATHBIM HCIOJIB30BaHUEM I€OMETPHUH.

111.8.1.6. B 10-11 knaccax SBISFOTCS:

dbopMHUpOBaHUE TPEICTABICHUS O TEOMETPUHM KAaK YacTH MHUPOBOH KYJIBTypbl M OCO3HAHHE €€
B3aUMOCBS3H C OKPYKAIOLUIUM MUPOM;

dbopMupoBaHUE TMPEICTABICHUS O MHOTOTPAaHHMKAX W TellaX BpAIIEHUS KaK O BaKHEHIINUX
MAaTeMaTH4eCKUX MOJIEIISX, O3BOJISIONIMX ONMKUCHIBATh U U3y4YaTh Pa3HbIC ABJICHUS OKPYKAIOIIETO MUPA;

dbopMHupOBaHWE YMEHHUS pacllO3HAaBaTh Ha 4YepTekaxX, MOACISIX H B pEaIbHOM MHPE
MHOTOIPAHHHUKH U TeJla BPAILCHNUS,

OBJIAJICHHEC METOJAMHU PEHICHHUS 3a7ad Ha IMOCTPOCHUS Ha H300PAKEHUSX MPOCTPAHCTBECHHBIX
uryp;

dbopMupoBaHUE yMEHHS OIEPUPOBATH OCHOBHBIMU TOHSATHUSMHU O MHOTOTPAaHHHMKAX W Teiax
BpAIICHUs U UX OCHOBHBIMU CBOMCTBAMHU,

OBJIAJICHUE AJITOPUTMAMH PEIICHUs] OCHOBHBIX THIOB 3a/1a4, (OPMUPOBAHUE YMEHHUS IPOBOAMTH
HECJIO)KHBIE JTOKA3aTEJIbHBbIE PACCYKICHHUS B XOAE PELICHUS CTEPEOMETPUYECKUX 3aJad M 3aJad ¢
MPAKTUYECKUM COACPKAHUEM;

Pa3BUTHE HHTEUICKTyalIbHBIX M TBOPUYECKHX CIOCOOHOCTEW OOYYaIOIIUXCS, ITO3HABATEIBHON
AKTUBHOCTH, UCCIIEOBATEILCKIUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

dbopmupoBanue (HPyHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHON F€OMETPHUH: YMEHHUE PacIiO3HaBATh
MIPOSIBTICHUSI T€OMETPUYECKUX TMOHSTHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEaNbHBIX KU3HEHHBIX
CUTyallUsIX M TPU HU3YYCHHH JPYTUX YyYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIUpOBaTh MX Ha S3bIKE TEOMETPUM M CO37aBaTh T'€OMETPUYECKUE MOJIEIIH,
MIPUMEHATh OCBOCHHBIM T'€OMETPUYECKHMI ammapar A peuieHus MPaKkTUKO-OPUEHTHUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OLIEHUBAThH MOJTYUYEHHBIE PE3YJIbTaThI.

OTIMYUTENTFHON OCOOCHHOCTBIO MPOTPAMMBl IO TEOMETPUM SIBIISIETCA BKIIOUEHHE B KypC
CTEPEOMETPUU B Hadalie €ro HW3y4YeHHUs 3ajla4y, pEIIaeMblX Ha YpPOBHE HHTYHUTHBHOTO TO3HAHUA, U
ornpenenEéHHBIM 00pa3oM OpraHN30BaHHAS Pa0OTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO
U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO TTPEAMETA.

[Ipeamourenne oTnaéTCs HAMISATHO-KOHCTPYKTUBHOMY METOy OOyYEHHS, TO €CTh TEOPETUUECKUE
3HaHUS MMEIOT B CBOEM OCHOBE HEMOCPEICTBEHHOE OTHOLIEHHWE K MPEeIMETHO-TIPaKTUYECKOM
JesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy OOy4aromMXCsl B Kypce CTePEOMETPHUH
MIPOBOJIUTCS 3a CUET pEUISHUs 3a7a4d Ha CO3/JaHUE MTPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 HA OTIEPUPOBAHUE

MMPpOCTPpaHCTBEHHBIMUA 06pa3aMI/1. Cozganme 06pa3a MMPOBOAUTCA C HCIIOJB30BAHHMEM HAITIAAHOCTH, a



OlepupoBaHUE OOpPa3oM - B YCJIOBMSIX OTBJICUEHHUS OT HAIVISIIHOCTH, MBICIEHHOTO HM3MEHEHHsS €ro
HCXOJHOTO COJIEpKAHUSI.

OCHOBHBIMHU COZIEpKATEIbHBIMUA JIHHUSAMH ydeOHoro kypca "Teomerpus" B 10-11 kmaccax
sBisitoTcs: "MuororpanHuku', "lIpsiMble u miockoct B npoctpanctse”, "Tena Bpamenus", "BekTopsl 1
KOOpAMHATBl B mOpocTpaHcTBe". @DOpMHUpOBAaHUE JIOTUYECKUX YMEHHM  pacmpeaensercs 1o
COZIepIKaTeIbHBIM JIMHUAM U TI0 ToJaM 00y4YeHHUs Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o0pa3oBaHMsI, COOTBETCTBYIOIIEE NMPEIMETHBIM PE3yJbTaTaM OCBOEHHS MPOTPaMMBI
[0 TEOMETpPHUH, paclpeneiaEHHbIM MO rofaM OOy4YeHHs, CTPYKTYPHUPOBAaHO TakuUM 0O0pa3oM, 4YTOOBI
OBJIQZICHUE TE€OMETPUYECKUMHU TOHATUSMU M HABbIKAMH OCYIIECTBISUIOCH IOCIEIOBAaTENbHO U
MOCTYTaTeNbHO, C COONIOICHHEM IMPHHLMIA NMPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPHUYECKUX TPEICTaBICHUH 00y4Yaromuxcs, pacmupss U yroyomnsist e€, oOpasys
MIPOYHBIE MHO)KECTBEHHBIE CBS3H.

OO11ee yncino yacoB A u3ydeHus yueoHoro kypca "['eomerpus” - 136 gacos: B 10 kmacce - 68
yacoB (2 yaca B Heziento0), B 11 kiacce -68 yacoB (2 yaca B HEZCIIO).

Cooeporcanue ooyuenus 6 10 knacce.

[IpsiMble ¥ TIIOCKOCTH B TPOCTPAHCTBE.

OcHoBHbBIEC TIOHATHS CTepeoMeTpuu. Touka, IpsiMasi, MIOCKOCTb, MpocTpaHcTBO. [loHsATne 00
AKCMOMaTHY€CKOM ITOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3aumHoe pacnosoxkeHue MpsMBIX B IPOCTPAHCTBE: IEpECcEKarolIUecs, MapaielbHble U
CKpeluBaromuecs npsamsle. [lapamieabHOCTh NPSAMBIX M IUIOCKOCTENH B IIPOCTPAHCTBE: MapajlleIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, NAPaJUIEIbHOCTD TPEX MPSAMBIX, NAPAJUIETBHOCTh IPSIMOM U INIOCKOCTH. YITIBI €
COHAIIPaBJIEHHBIMH CTOPOHAMH, YIoJI MEXIY NMPSMbIMHU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajiiesibHble IUIOCKOCTH, CBOMCTBa MapajienbHbIX IUIocKocTed. Ilpocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha IIOCKOCTH: TETPAIP, KyO, napasiesenune, IoCTPOCHUE CEYCHUH.

[TepieHAUKYIAPHOCTD MPSIMOM M IIJIOCKOCTH: NEPIEHIUKYISPHBIE NPSIMBIE B IPOCTPAHCTBE,
MpsiMble MapajjieNibHble U MEPHEeHANKYISIPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH NPSIMON U
IJIOCKOCTH, TeopeMa O MPSIMOM NEePINEeHIUKYISPHON MIOCKOCTH. YINIBI B IPOCTPAHCTBE: YTojl MEXKIY
IpSIMOW M IUIOCKOCTBIO, ABYI'PAaHHBIM Yroi, JIMHEHHBIM Yron AByrpaHHoro yria. lleprnenaukyssip u
HAKJIOHHBIE. PAcCCTOSIHUE OT TOYKM N0 IJIOCKOCTH, PACCTOSHHME OT MPSAMON 10 IJIOCKOCTH, HMPOEKIIHA
¢burypsl Ha IUIOCKOCTb. [leprneHauKyIsIpHOCTh IJIOCKOCTEH: MpPHU3HAK MEPIEeHIUKYIIPHOCTH JBYX
mwrockocrenl. Teopema o TpEX mepneHauKyIspax.

MHOrorpaHHMKH.

[ToHsiTHE MHOTOTrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHHKA, BBIMYKJBbIE U HEBBIIYKIIbIE
MHOTOTpaHHUKH, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroiapHast mpusma, rpaHd M1 OCHOBAHHUS MPU3MBI,

nmpssMass W HaKJIOHHasd IIPU3MBbI, OoxoBasg M IIOJIHAS MMOBEPXHOCTb ITPHU3MEIL. Hapannenem/me)l,



IPSIMOYTOJIBHBIA TMapaJljIeyIeNuIes; U €ro csoucrsa. Ilupammpa: n-yronpHas nupamuna, TpaHH H
OCHOBaHUE UPaMU/Ibl, OOKOBAs U MOJIHAsI IOBEPXHOCTh MUPAMUbI, IPAaBUIbHAS U YCEUEHHAS TMPaMUIA.
DeMeHTbI IpU3Mbl U upaMuibl. [IpaBuIbHBIE MHOTOTPAaHHUKH: IOHSTHE MTPaBUIIBHOIO MHOTOTPaHHMKA,
IIpaBWIbHAsA NpU3Ma U IIpaBWIbHAs NHUpPaMHUAQA, MPaBWIbHAS TPEYroibHAs NHpaMUAa W IPaBUIbHBIN
TeTpaap, KyO. IlpencraBieHue o NpaBUIIBHBIX MHOTOIpAaHHHMKAax: OKTa’Ap, AOAEKadIp M HKOCayp.
Ceuenust IpuU3Mbl U IUPAMUIBL.

CuMmMeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKU, IPSIMOM, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUHU B IUPAMHUJIAX, TapAJUICICIUIIENaX, IPaBUIIBHBIX MHOTOTPaHHHKAX.

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: pé&0pa, nauaroHanu, ymoiel. [lnomans OokoBoid
IIOBEPXHOCTU M TOJHOM IOBEPXHOCTHU MPSAMOM NIpU3MBbI, IUIOIIAJb OCHOBaHUM, Teopema O OOKOBOM
MIOBEPXHOCTU MNpsAMON mpusmbl. [lmomanas OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTH IPaBUIILHOU
NUpaMUbl, TeopeMa o Iulomaau ycedéHHoW mnupamuisl. [lonarue o0 o6véme. OObEM mnupamuipbl,
IIPU3MBI.

[TonoOHble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IIOLAASIMU IOBEPXHOCTEN, 00bEMaMU
MOJOOHBIX Tell.

Cooepoicanue obyuenus 6 11 knacce.

Tena BparnieHus.

[MunuHapuueckass  HOBEPXHOCTh,  00pasyrollue  LUIMHAPUYECKOM  IMOBEPXHOCTH,  OCh
HWIMHIpUYEcKoi nmoBepxHocTu. LunmHap: ocHoBaHMsI U OOKOBasi MOBEPXHOCTb, OOpasyroliasi U OCh,
IUI0IIAb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yIolie KOHHYEeCKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHME W BepIIMHA, OOpasyromias M OCh, IUIOMAAh OOKOBOMW W TOJHON
MTOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3yIolie U BbICOTa, OCHOBaHUS 1 OOKOBasi MOBEPXHOCTb.

Chepa u map: wueHTp, pamuyc, AUaMeTp, IUIOMIAAL HOBEepXHOCTH cdepsl. BzanmHoe
pacrionioxkeHue cdepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, riomanb chepsl.

N3006paxeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HuIMHIpa U KOHyca.

KoMOuHanuu ten BpallleHuss U MHOTOTPAHHHMKOB. MHOIOrpaHHHMK, ONHCAaHHBIM OKOJIO cdepsl,
cdepa, BIMcaHHasi B MHOTOI'PAHHUK, WM TEJIO BpAILlEHHS.

[Tonsitue 06 06néme. OcHOBHBIE CBOWCTBa 00bEMOB Ten. Teopema 00 00BbEME MPSAMOYTOIBHOTO
napasuienenunesna u cieAactsus u3 He€. O0bEM IMHPA, KoHyca. O0bEM I1apa U mIomaas chepsol.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLIaAsMHU MOBEPXHOCTEH, 00bEMaMu
MOJ00HBIX Tell.

Ceuenust mwinHApa (MapajuleIbHO M NEPHEHAUKYISIPHO OCH), CEYEHHUs KoHyca (mapaisienbHoe
OCHOBAHUIO U POXOJISIIee Yepe3 BEPIINHY), CEUEHHUSI 11apa.

BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE.



Bekrop Ha miockoctd u B mpocTpaHcTBe. CIOKEHHME M BBIYMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucino. Pasioxenue BekTopa 10 TpEM HEKOMIUIAaHApHBIM  BekTopam. [IpaBuio
napajuienenunena. PemieHue 3aznad, CBSI3aHHBIX C IPUMEHEHHWEM MpPaBUJl JEHCTBUII € BEKTOpaMH.
[IpsiMmoyronpHas cucteMa KoopauHar B mpoctpaHcTBe. Koopaumnarel Bektopa. [Ipocreiimume 3amaun B
KOOpAUHATax. Yrojl Mexy BekTopaMu. CKasipHOE NMPOU3BEICHUE BEKTOPOB. BhIUKCIIEHHE YIIIOB MEX Y
IPSIMBIMU U TUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.

IInanupyemble mnpeaMeTHble pe3ybTaTbl OCBOeHHMS (eaepanbHOii padouyeil MporpamMmbl
yueOHoro kypca ''I'eomerpusi'" Ha 0a30BOM YpoBHe HAa YPOBHe CpedHero o0umero o0pa3oBaHUsA
OpPUEHTUPOBAHBI HA TIOCTHKEHHUE YPOBHSI MaTeMaTHUYECKON IPaMOTHOCTH, HEOOXOIMMOTO JIJIsl YCIEIIHOTO
peleHHs 3a/1a4 B peasIbHOM KU3HH U CO3[aHNE YCIOBUH I UX OOIIEKYIBTYpHOTO PAa3BUTHS.

[IpeameTrHbIe pe3yabTaThl MO OTACIBHBIM TeMaMm yueOHoro kypca "leomerpusa". K konmy 10
KJ1acca 00y4aroIuics HayqUTCS:

ONEpUPOBATH MOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb;

IPUMEHSTh aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPU PEIICHUN T€OMETPUUECKUX 3a/1a4;

OIepUPOBaTh MOHATUSAMU: NAPAJUIETbHOCTD U NEPIEHIUKYISIPHOCTD IPSIMbIX U IJIOCKOCTEH;

KJIacCU(UIIUPOBATh B3aUMHOE PACIIONIOKEHNE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

OTIepUPOBATh MOHITUSIMU: JABYTPAHHBINA YTOJI, TPaHU JABYTPAHHOIO yINia, pedpo ABYTpaHHOTO YIva,
JIMHEWHBIN YToJl ABYTPAHHOIO yIUIa, FPaJyCHas Mepa JABYI'PAHHOIO yIUIa;

ONepUpPOBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIbIA U HEBBIMYKJIbIII MHOTOIPAaHHUK, AJIEMEHTHI
MHOT'OTpaHHHKA, TPABUIIBHBII MHOTOTPaHHUK;

pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPDAaHHMKOB (MHMpaMuja, TMpH3Ma, MPSIMOYTOJbHBIN
napajuienenunes, Kyo);

KJIaCCU(UIIMPOBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBAHMS JUIsl KiaccH(UKAalMM (BBIIYKIIbIE U
HEBBIMYKJIBIE MHOTOTPAHHMKH, IIPABWJIBHBIE MHOIOTPAHHHUKHM, IIPSIMBIE M HAKJIOHHBIE IIPU3MBI,
napa’suiesienumne/isl);

ONepUpPOBaTh MOHATUSAMU: CEKyIllask IIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB;

OOBSICHATH MPUHIUIBI TOCTPOEHUSI CEUEHH, UCTIOIIB3YsI METOJ] CIIE/I0B;

CTPOUTDH CEUEHHs] MHOTOIPAaHHUKOB METO/IOM CJIEJOB, BBITOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEkKHU
U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y;

pemath 3a7adyd Ha HaXOXKJICHHE TeOMETPUYECKHX BEIMYMH MO oOpaslaMmM WIH alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAJIMTUYECKUE METOJbl MPU PELICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3ajad Ha
BBIYHCIIEHUE PACCTOSHUN MEXy JBYMS TOUYKAMM, OT TOUKH A0 MPSMOM, OT TOUKH 10 IUIOCKOCTH, MEKIY
CKPEILMBAIOLMMUCS IPSIMBIMH;

pemaTh 3ajjadyd Ha HaXOXKICHHE TIeOMETPUYECKHX BEIMYMH MO0 oOpaslaMmM WWIM alropuTMam,

IMPUMCEHAA W3BCCTHBIC aHAIUTUUYCCKHUEC MCTOABI IMPU PCHICHUN CTAHAAPTHBIX MAaTCMAaTHYCCKUX 3aaa4d Ha



BBIUUCIICHUE YIJIOB MEXIY CKpPEIIMBAIOLUIMMUCA TNPSAMBIMH, MEXIY HNPAMOH M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB;

BBIYUCIIATE OOBEMBI W IUIOLIAM TOBEPXHOCTEW MHOTOTPAHHUKOB (MpH3Ma, MHpaMUIa) C
IpPUMEHEHHEM (HOPMYJ, BBIUUCIATH COOTHOIIEHHMS MEXAY IUIOIIAJsIMHM IOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOT'OI'PaHHUKOB;

OIEpUpPOBaTh MOHATUSMHU: CUMMETPHUsI B NPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTh CHUMMETPHH,
LEHTP, OCh U IJIOCKOCTh CHMMETPUHU (UTYDHI;

U3BJEKaTh, NPeoOpa3oBbIBATE W MHTEPIPETUPOBATH HMHEGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuUYecKux (hUurypax, npeacTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OPUMEHSATHh T€OMETpHUECKUe (PAKThI Ui PEHICHUsI CTEPEOMETPHUUSCKUX 3aJ1ad, MPEAIOoIararoInx
HECKOJIBKO 11ar0B PELIEHMUs, €CIU YCIOBUS IPUMEHEHHUSI 3a/1aHbl B ABHOU (opMe;

OPUMEHSATh MPOCTEHIINE MPOrpaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELIEHUU CTEPEOMETPHUECKUX 3a/1ay;

IPUBOAUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HHU, pacro3HaBaTh
IIPOSIBJICHHE 3aKOHOB I'€OMETPHUH B UCKYCCTBE;

IPUMEHSATH MOTy4YE€HHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh pPeajbHbIE CUTYallud U IPUMEHSTh
U3y4YCHHbIE TMOHATHS B IMpOLIECCE MOUCKA PELIeHHs MaTeMaTH4YecKu C(OpMYIUpOBaHHOI MpoOiiemsl,
MOJIEIUPOBATh pEaJIbHblE CUTYallUd Ha S3bIKE T€OMETPHUH, MCCIEN0BaTh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUYECKHUX IOHATUH M TEOopeM, ammapara ainreOpbl, pemaTb MPaKTHUYeCKHe
3aJ1auu, CBSI3aHHBIE C HAXOXKJAECHUEM I'€OMETPUYECKUX BETNYHH.

[IpeameTrHble pe3yabTaThl MO OTAEIbHBIM TeMaM ydeOHoro kypca "I'eomerpus". K konmy 11
KJ1acca 00y4aroImuics HayquTCs:

ONEepUpOBaTh MOHATUSAMU: IWIIMHIPUYECKAs MOBEPXHOCTh, O0Opa3ylolue LHUINHAPUIECKON
MOBEPXHOCTH, LWJIMHAP, KOHUYECKas IMOBEPXHOCTb, OOpa3yrollMe KOHHYECKOW MOBEPXHOCTH, KOHYC,
cepuyeckas MOBEPXHOCTb;

pacro3HaBath Tejla BpallleHus (LWIMHAP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI MOY4YEHHUS TN BPAICHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHHE C(epbl U TUNIOCKOCTH;

OIEpUpPOBaTh NMOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CEIMEHTA, LIapOBOU
CJIOM, OCHOBaHME IIaPOBOTO CJIOSI, BEICOTA IIAPOBOTO CJI0sI, HIAPOBOI CEKTOP;

BBIUMCIIATH OOBEMBI M IUIOIIAAM TOBEPXHOCTEH TeNn BpallleHUs, T'€OMETPUYECKUX Tel C
npUMeHeHHEM (opMyI;

ONEepUpOBATh IMOHATHUSMHU: MHOTOTPAHHUK, BIMCAHHBIH B cdepy M OMHCAHHBIA OKOJO c(epsl,
ctepa, BMcaHHas B MHOTOTPAHHUK WUJITU TEJIO BPAIICHHUS;

BBIYUCIIATE COOTHOIICHHUA MEXKAY IJIOMAAAMA HOBerHOCTeﬁ 1 00bEMaMu HO)IO6HI)IX TCII,



n300paxarh u3ydyaeMble (PUTypbl OT pyKU U ¢ TPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHH3Y, CTPOUTH CEUEHHsI TEJI BPAILICHHS,

U3BJIEKaTh, WHTEPIPETHPOBATh U MpeoOpa3oBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCKUX GUrypax, NpeACTaBICHHYIO Ha YepTeKax U PUCYHKAX;

OIIEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIOJIHATh JEMCTBUSI CIIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U YMHOXKEHHMS BEKTOpa Ha
YHCII0, O0BSCHAThH, KAKUMU CBOMCTBaMHU OHU 00J1aJ1aI0T;

MIPUMEHSATH [IPABUJIO MapajuIeIICNIe]a;

OIIEpUPOBaTh MOHATUSIMM: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXAYy BEKTOpaMH, CKaJspHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI;

HaxoIUThb CyMMY BEKTOPOB M IIPOU3BEACHHE BEKTOpa HA YHCIO, Yrol MEXAYy BEKTOpamu,
CKaJISIPHOE MPOU3BEICHHE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B IEKapTOBOM CHCTEME KOOPIMHAT;

MPUMEHSTh TeoMeTpudecKkrue (akThl sl PEIICHUs] CTEPEOMETPUUYECKUX 3aad, MPEANOoIaraomnux
HECKOJILKO I1ar0B PEIIeHHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe;

pelars NpoCcTelIINe reOMETPUIECKUE 3aJa4l Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a;

pelIaTh 3a/laun Ha JOKa3aTeJbCTBO MareMaTHUYeCKUX OTHOUIEHUH M HAaXOXKAEHUE TeOMEeTPUUYECKUX
BEIMYMH MO o0Opa3laM WM ajJropuTMaM, MPUMEHSS W3BECTHbIE METONbl NMPHU PELICHWH CTaHJIapTHBIX
MaTeMaTU4YECKUX 3a/1a4;

IPUMEHSTh NMPOCTEUIINE MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBbI
IIPY pELICHUN CTEPEOMETPUUECKUX 3a/1a4;

IPUBOAMUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M KU3HHU, pacro3HaBaTb
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE;

NPUMEHSTh MOJTYUYEHHbIE 3HAHUS Ha MIPAKTHKE: aHAIIM3UPOBATh peajbHble CUTYallud U IPUMEHSTh
W3yYEHHbIE MOHATUSA B MPOIECCe MOMCKA PEHICHHs] MareMaTH4ecKd C(HOpMYyIMpOBAHHOW MpOOIEMBI,
MOJIEIMPOBATh pEAJIbHbIE CHUTYallUH Ha S3bIKE TE€OMETPUM, MCCIEN0BaTb IOCTPOEHHBIE MOJENH C
UCIOJIb30BAaHUEM T'eOMETPUYECKUX MOHATHH M TeopeM, ammapara anreOpbl, pemarb MpPaKTHYeCKue

3aaa4y, CBSA3aHHBIC C HAXO0XKJICHUCM I'COMCTPHYCCKUX BECIIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbLIE)

Nen/m HaumeHOBaHHUe Pa3/1esioOB H TeM MPOTrPaMMbI KoHuTposbHuble IMpakTHyecKue
Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI
bubnunoreka LIOK
1 Baeneue B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIUKYIAPHOCTE IPSAMBIX M INIOCKOCTEN 12 Bubmiorexa HOK
PHCHIIKY AP p https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
VYTubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.eds00.ru/1c209e37
bu6mmoteka IIOK
5 MuororpanHuki 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [JOK
6 9 1
OOLEMEI MHOTOTpaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHUE: CEUEeHUS, PACCTOSHUS U YIIIbI 4 1 Bubmiorexa OK
p ' P y https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KosunvecTBO 4acoB
dueKkTpoHHbIE (LM POBbLIE)
Ne i/ HaumeHoBaHue pa3jaesioB M TeM IPOrpaMMbl KourpoJibHbie IIpakTHyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
bubnunoreka LIOK
1 T 24 2
e1a Bpattieni https://m.edsoo.ru/1c209e37
N bubnuorexa [IOK
2 OOnEub TN 10 . https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
3 B 20 1
€KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
4 IT 000 14 1
OBTOpEHHE, 0000IICHUE, CHCTeMAaTH3allus 3HAHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosunvecTBO 4acoB 1 JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoxa Konrpoubnesie | IIpakrnyeckue o0pa3oBaTe/IbHBIEC
n/n Bcero HU3YYEeHUS
padoThI padoTbl pecypcbl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU: TOUKA,
npsiMasi, TJI0OCKOCTh, MPOCTpancTBo. [IpaBumna
bu6mmoreka [IOK
1 n300pakeHNs Ha PUCYHKAX: M300paKeHUs 1
. https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaljieNIbHbIX MPSIMBIX (OTPE3KOB),
Cepe/IuHbI OTpE3Ka
5 [TonsATHA: nepecekaronmecs MI0CKOCTH, 1 bubnnorexa [HOK
MEePECEKAOIINECS MPAMas U INIOCKOCTh https://m.edso0o.ru/2d8a9c99
3 [TonsTHs: nepecekaronmecs MIOCKOCTH, 1 bubnnoreka [JOK
MEePECEKAIOIINECH MPAMas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHe
4 MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 bubmmorexa [OK
P puey ’ P https://m.edso00.ru/a63959ed
yepTexkax
5 HauanpHbie cBeienns o ky0e u mupamuie, ux 1 bubnuoteka [JOK
pa3BEépTKU U Mojenu. CedeHnss MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
5 HavansHbie cBeieHUS 0 KyOe U TupaMuie, ux 1 bubnmoreka [JOK
pa3BEépTKU U Mojenu. CeueHnss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 06 aKCHOMATUYECKOM TOCTPOSHUH
7 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 1 bubmmorexa [OK
p pHH: p p https://m.edsoo.ru/Occ5cafe
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM OCTPOECHUU
bu6mmoreka [IOK
8 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 1

CICACTBHUA U3 HUX

https://m.edsoo.ru/239c8cb4
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[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U buGnnorexa LIOK
P PHH: p p https://m.edso0.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOSHUH
10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUN U buGnnorexa LIOK
p pHH: p p https://m.edsoo.ru/258fc245
CJICOCTBUA N3 HUX
B3auMmHOe pacmono)eHue MpsMbIX B
11 IPOCTPAHCTBE: IIEpecEKAIOIINECs, NapaJUICILHBIE U bubnnorexa [IOK
poctp - 1ep B - 11ap https://m.edso00.ru/1a2520f6
CKPEIIMBAOIINECS TPSIMBIE
[TapamienbHOCTh MPSAMBIX U INIOCKOCTEH B
12 IPOCTPAHCTBE: IapaUIeIbHbBIE IPAMBIE B Bubmorexa ITOK
poctp -+ 1ap PIM https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPAICIbHOCTh TPEX MPSIMBIX
[TapamienbHOCTh MPSAMBIX U INIOCKOCTEH B
13 npocTtpancTBe: [lapaaaenbHOCTh IPSAMON U bubmmorexa [TOK
poctp - ap P https://m.edsoo.ru/eeld19bh9
IUIOCKOCTH
14 VTIIBI ¢ COHANIPABIEHHBIMHA CTOPOHAMU bubmmorexa [TOK
p P https://m.edsoo.ru/9f4071b9
15 VYron Mexay IpsIMBIMH B IPOCTPAHCTBE bubmmorexa LHOK
Ay TP pocTp https://m.edsoo.ru/fe733862
16 VYron MeXay IpsIMBIMH B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapauenbHOCTB IUIOCKOCTEN: NTapajlIeIbHbIE bubnnorexka [JOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa nmapaJuIENbHBIX INIOCKOCTEN bubmmorexa [TOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA bubnnoreka [HOK
IJIOCKOCTH: TETPadIp, KyO, mapaienenures] https://m.edso00.ru/4a28dc02
20 [TocTpoenue ceuenuii bubnuorexa [JOK



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK

21 I1 7
OCTPOCHHE CeHeHHH https://m.edsoo.ru/ec26fe5d
KonrpomnsHas padora o teme "[Ipssmeie u
22 nnocTIfocm B np octpaHcrse. [la aIJ)meanOCTL buGnnorexa LIOK
poctp o P https://m.eds00.ru/9a0a9e56
MPSMBIX U TJIOCKOCTEH
93 [lepneH MKy IApHOCTD MPSMOM U IVIOCKOCTH: bubnnorexa [HOK
NIEPIEHIUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [Ipsmbie napajuienbHbIE U EPIEHAUKYJIIIPHBIE K bubnnoreka [JOK
TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U TEPIICHINKYISIPHBIC K bu6mmoreka [IOK
IJIOCKOCTHU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U bu6nmoreka [JOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsIMoOH NEPHECHIUKYIIPHON INIOCKOCTHU bubmmorexa [IOK
p p PHCHIMIY AP https://m.edsoo.ru/635c5087
29 TeopeMa o IpSIMON TTEPIEHAUKYIAPHOM INIOCKOCTHA bubmnorexa [IOK
p p PHCHIIKY AP https://m.edsoo.ru/bd3745f8
30 TeopeMa o IpSIMON ITEPIEHAUKYIAPHOM INIOCKOCTHA bubnnorexa [IOK
P p PHCHMKY AP https://m.edsoo.ru/7d18834b
[lepreHIUKYIISIP ¥ HAKJIOHHBIE: PACCTOSHUE OT
31 TO‘fKI/I l; mzocfocnl aCCTOSIHIfe OT IIPSIMOH 10 bubnmorexa LIOK
g P p a https://m.edso00.ru/33c477d3
IUTIOCKOCTH
[lepneHuKysip U HAKJIOHHBIE: PACCTOSIHUE OT
. bubnmoreka [JOK
32 TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110

IIIIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

33 TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSMOM 110 bubmmorexa LIOK
A P P A https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT
34 TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 bubmmorexa LIOK
P P https://m.edsoo.ru/dbee22bc
IIJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOd MEXKAY MPSIMON U bubnnoreka [JOK
IIJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBINA YyToJl ABYTPAHHOTO bubnnorexa [HOK
yriaa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJI IBYTPAHHOIO bubnuorexa [JOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHauKyIIPHOCTD IITIOCKOCTEMN: TPU3HAK bubnmnorexa [JOK
MEPIEHANKYIISPHOCTH JIBYX IIJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepnieHUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK bubnnoreka [JOK
MEPIIEHAUKYIISIPHOCTU JBYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHMKyIAPHOCTD INIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
MEePIEHANKYIISPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX neprneHANKyIIpax bubmmorexa [JOK
P ™ PHCHARIIED https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHeHANKYISIPAx bubmorexa HOK
P ™ PHCHARIIED https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX NMepreHAnKyJIsIpax bubmmorexa [OK
P P PHEHMIEY P https://m.eds00.ru/9f246736
KonTponbHas padbota no remam
44 "TlepneHUKyYJISIPHOCTD NPSIMBIX U INIOCKOCTEN" 1 bubmorexa HOK
" PHERMIY AP P " https://m.edsoo.ru/5b971ef3
Vsl MeXAy NPSMBIMHU U TIOCKOCTSIMU
45 [TonsTe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI bubnuorexa [JOK
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MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1 HCBBIITYKJIBIC
MHOI'OI'paHHUKH; pa3BépTKa MHOI'OI'paHHHKa

https://m.edsoo.ru/2d24e873

[Ipusma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS

46 MPU3MBI; IPsIMast 1 HAKJIOHHAS IPU3MBbI; OOKOBast U bubmmorexa LIOK
https://m.edsoo.ru/b4ad63ad
MOJTHAs! TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpAMOyTroJibHbII bubnnorexka HOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi nupamMuaa, TpaHu v
48 OCHOBaHUE MUpPaMUbl; OOKOBas U MOJTHAS bubnuorexa [JOK
MMOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAs https://m.edsoo.ru/fblcd0a5
nupamua
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBIWJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
49 pu3Ma U MpaBuiIbHAs MUPaAMUIA; IPaBUIIbHAS bubmmorexa [OK
N https://m.edso0.ru/074c8865
TpeyrojibHasi NupamMua 1 MpaBUIbHBIN TETPAdIp;
KyO
50 [IpencraBnenue o mpaBUIbHBIX MHOTOIPAHHUKAX bubnuoteka [JOK
OKTadJIp, AOJECKA3AP U UKOCAIIP. https://m.edsoo.ru/a0fdd5bf
CummeTpus B IPOCTPAHCTBE: CHUMMETPHS
51 OTHOCHUTEILHO TOYKH, MIPSIMOH, TNIOCKOCTH. bubmuorexa [JOK
DNIeMEHThl CUMMETPHUH B TUPAMUAAX, https://m.edso00.ru/b9e777d9
napajuieJienumeax, MpaBUIIbHBIX MHOTOTPAaHHUKAX
59 Brruncnenue 3n1eMeHTOB MHOTOTPaHHUKOB: pé0pa, bubnmoreka [JOK
JIMaroHaju, yribl https://m.edsoo.ru/6cdbecef
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
53 IIOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIAb bubnnoreka [HOK

OCHOBAHHUH, TeopemMa 0 OOKOBOI1 MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edso00.ru/37d84157
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[Tnouianb 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH

54 MPaBUIILHON TUPAMHJIBI, TEOpEMa O TUIOIAIH bubmmorexa [JOK
p N PAMIIEL, p . tai https://m.edso0.ru/5603e30b
OOKOBO IMOBEPXHOCTH YCEYEHHOM MUPAMHUIBI
bubmuorexa [JOK
K HM n
55 OHTpOJIbHAsS paboTa 1o Teme "MHOTrOrpaHHUKU https://m.edsoo.ru/a95f5c04
n bubnmoreka [JOK
o Honsrue 06 0breme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
57 0
OObEM MpaMiAb https://m.eds00.ru/235171b3
. bubmuorexa [JOK
58 0
OObEM MpaMiAb https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 O0bem mpami et https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OObEM npavi b https://m.edsoo.ru/2faadc3f
" bubnuoteka [JOK
61 06
DEM TIPUSMBL https://m.edso00.ru/79853608
" bubnuoteka [JOK
62
OObEM mpH3MEI https://m.edso00.ru/1e053890
" bubnmuorexa [JOK
63 Onem mpusMEI https://m.edso00.ru/482d3f51
64 KonrtponbHas padora no reme "O6bEMBI bubnnoreka [HOK
MHOTOTpaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpeHmE, 0600IIEHNE CHCTEMATH3AITUS bubmuorexa [JOK
3HaHuil. [TocTpoeHne ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3AIIHS
66 3HaHUH. Berunciienne pacCTOSHUI: MEXIY ABYyMS bubnmoreka [JOK

TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKH OO0
IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIWUMHUCA IMTPAMBIMHA

https://m.edsoo.ru/f7792ba9
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67 Hrorosas koHTpobHAs paboTa

[ToBTOpeHue, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. Beraucienue yrioB: MexIy

68 CKPEITUBAIOIIUMHUCS TPSIMBIMHA, MEXKY MPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXIY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

bubmuorexa [JOK
https://m.edsoo.ru/56765e8b
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11 KITACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema YpoOKa K()HTp()ﬂ],HLIe HpaKanecKHe I[aTa 05pa30BaTeJII>HbIe
Bcero U3YYeHHs
padoThI padoThbI pecypcbl
1 Cipepa 1t miap: uewTp, panye, auanerp. 1 pmetsoooset
2 [Tnomaas moBepXHOCTH Chepsl 1 nggif:;igﬁ}é 341bc2b
3 B3aumuoe pacronoxenue chepsr u 1 bubnuorexa [JOK
MJIOCKOCTH. https://m.edsoo.ru/bed12a43
4 KacartelibHasl INIOCKOCTh K cepe; miomab 1 bubnnoreka [JOK
cthepsl. https://m.edsoo.ru/bed12a43
5 N300pakenue cdepsl, I1apa Ha MIOCKOCTH. 1 bubnnorexka [JOK
Ceuenue mapa. https://m.edsoo.ru/bc15f7f2
bubnuoteka [JOK
0 Pemtertrie sana. 1 https://m.edsogru/b015f7f2
7 [MunuHapuyeckas noBepxHocTb. Och 1 bubnnoreka [JOK
LUJIUHIPUYECKOU TOBEPXHOCTH. https://m.eds00.ru/6054b8cl
8 OO6pa3yromnue UIMHAPUIECKON 1 bubnmnoreka [JOK
IIOBEPXHOCTH. https://m.eds00.ru/6054b8cl
9 Hunuaap: ocHOBaHUS B OOKOBast 1 bubmuorexa [JOK
MOBEPXHOCTh, 00Pa3yoIas u OCh. https://m.eds00.ru/188f6216
10 [Tnomaas OOKOBOI U OTHOW MOBEPXHOCTH. 1 fgg:;;fg:)?ﬁ}i 8516216
1 N3o6pakenne HMIMHIPA HA TUIOCKOCTH. 1 bubnuoreka [IOK
PazBépTka umnunpa. https://m.edso00.ru/016e25eb
12 CeueHust MIMHIIPA (TUTOCKOCTBIO, 1 bu6mmoreka [IOK
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napauIeIbHOW WU MEPICHAUKYIISIPHON OCH
AJTUHIPA)

https://m.edsoo.ru/016e25eb

13 Konungeckast TOBEpXHOCTh, 00pa3yromue bubnnoreka [HOK
KOHUYECKOW MMOBEPXHOCTH. https://m.edsoo.ru/c94ba09b
14 Ocp ¥ BepLIMHA KOHUYECKOM TOBEPXHOCTH. bubmorexa LIOK
https://m.edsoo0.ru/c94ba09b
15 Konyc: ocHOoBaHMe U BepinHa, 00pa3yromas bubnnoreka [JOK
1 OCb. https://m.eds00.ru/897dd3b2
16 [Tnomaas GOKOBO ¥ IMOJTHOM MOBEPXHOCTH bubmorexa LOK
https://m.eds00.ru/897dd3b2
17 VYceuéHHbll KOHYC: 00pa3yolue U BbICOTA. bubmorexa LIOK
https://m.edso00.ru/1468bab3
18 KoHTtposbHas pabora.
19 N306pakenue koHyca Ha MIO0CKOCTH. bubnnorexka [JOK
Pa3BépTka konyca. https://m.edsoo.ru/Obde1be8
CeueHnust koHyca (TIOCKOCTHIO,
20 napauIeIbHOW OCHOBAHUIO, U TUIOCKOCTHIO, Bubmmorexa LIOK
HpOXOAIIEH Hepes BepuIuHy). https://m.edsoo.ru/Obdelbe8
bubnmnoreka [JOK
21 KowbuHawist MHOrOrpaHHHKOB. https://m.edsogru/3cef10e5
bubnmnoreka [JOK
22 Kowburaums Tex BpaieHus. https://m.edsogrUISCef10e5
. bubnmuorexa [JOK
23 MHororpaHHHK, ONMCAaHHBIA OKOJIO Cephl. https://m.e dsogru 10b136158
24 Cdepa, BrcanHasi B MHOTOTPaHHUK WUJTH B bubnmnoreka [JOK
TEJIO BpaLEHHUS. https://m.eds00.ru/0b136158
25 [Tonsitue 06 00BEMeE. BuGmiorexa LIOK

https://m.edsoo0.ru/26a03fb7
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bubmuorexa [JOK

26 OcHOBHBIE CBOMCTBA 00HLEMOB TEIL. httos://m.edsoo.ru/26a03fb7
N bu6mmoreka [IOK
21 OObEM nuHHpa. https://m.eds00.ru/5513d87h
N bu6mmoreka [IOK
28 O65EM KoHyca. https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
29 O6vEm mapa. https://m.edso00.ru/d189bde2
bu6mmoreka [IOK
IT
30 Jomazp Chepo! https://m.edsoo.ru/d189bde2
bu6mmoreka [IOK
1 IT )
3 ONIOOHPIE TEIId B MPOCTPAHCTBE https://m.edso0.ru/810cfleb
39 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU bubnuorexa [JOK
MOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEII. https://m.edsoo.ru/810cfleb
bu6nmoreka [JOK
P .
33 CHLICHHE 3a/1at https://m.edsoo.ru/810cfleb
34 KonTponbHas pabora o Temam "Tena bubnuoreka [IOK
BpamieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
bu6nmoreka [JOK
35 Bexrop Ha mockocty. https://m.edsoo.ru/5caefclb
bubmuorexa [JOK
36 Bexrop B npoctpanctae. https://m.edsoo.ru/5caefclb
37 CJ'IO)KCHI/Ie 1 BBIYUTAHUC BECKTOPOB BH6HHOTeKa HOK
p https://m.edsoo.ru/23f4f089
bu6mmorexa [IOK
38 Pemenue saziad. https://m.edsoo.ru/23f4f089
39 VYMHOXEHUE BEKTOPA HA YHCIIO bubmmorexa [TOK
p https://m.edsoo.ru/dee379eb
40 Pemenue 3agau bu6mmoreka [IOK
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41 Paznosxxenue BekTopa 1o Tpém bubnmoreka [JOK
HEKOMILJIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/dee379eb
bubnmoreka [JOK
42 llpapitio mapaneseniiesa. https://m.edsogru/aZde74e
43 Pemienue 3aiay, CBA3aHHBIX ¢ TPUMEHEHUEM bubnmoreka [JOK
IIpaBUJI IEUCTBUH C BEKTOPaMH https://m.eds00.ru/5a827900
44 Pemenue 3a1ay, cBsI3aHHBIX C IPUMEHEHHEM bubnnoreka [JOK
IIpaBUJI IEUCTBUI C BEKTOPAMH https://m.edso00.ru/5a827900
45 IIpssmMoyrosibHas cucTeMa KOOpAUHAT B bubnuorexa [JOK
MPOCTPAHCTBE. https://m.edso00.ru/48db7058
46 Koopaunatsel Bexropa. [Ipocreiimue 3agaumn bubnmnoreka [JOK
B KOOpJIMHATaX https://m.edsoo.ru/48db7058
bubnmnorexa [JOK
41 YTl ME3Ly BEKTOpAMIL. https://m.edsogru/725effc4
48 CkansipHoe MpOu3BE/IEHUE BEKTOPOB. bubmorexa HOK
https://m.edsoo.ru/725effc4
49 Brraucnenue yriioB Mex 1y MpsSMbIMH. bubmorexa HOK
https://m.edsoo.ru/8efbe78e
50 Brruncnenue yriioB MexX1y MIOCKOCTSIMH. bubmmorexa [OK
https://m.edsoo.ru/8efbe78e
51 KonTponbhas pabota no teme "BekTtopsl u bubnnorexka [JOK
KOOPJIMHATHI B TpOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpEeHHE, 0000IIIEHNE U CUCTEMATHU3AIIHS
52 3HaHuil. OCHOBHBIE (PHUTYPHI, HAKTHI, bubmmorexa [JOK
https://m.eds00.ru/1780ba5d
TEOPEMBI Kypca TUTAaHUMETPHH
53 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS bubmuoreka [IOK

3HaHuil. OCHOBHBIC (PUTYPHI, HAKTHI,

https://m.edsoo.ru/078cd184
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TEOPEMBI Kypca IUIAHUMETPUU

IToBTOpEHHE, 000OIIEHNE U CUCTEMATHU3AIIHS

o4 3HaHUU. 3a/1a4¥ TUIAHUMETPUU U METObI UX bubmmorexa [TOK
i P A https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHSI
55 3HaHWH. 3a]]au TUIAHUMETPUU U METOJIbI UX bubmmorexa [JOK
s P A https://m.edsoo.ru/4dffda97
peLieHHs
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS
56 3HaHui. OCHOBHBIE TEOPEMBI Kypca bubmmorexa LOK
] P P https://m.edsoo.ru/74b2ad91
TUTAHUMETPHH.
57 [ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3AIHS bubnnorexa [HOK
3HaHuil. OCHOBHBIE (DAKTHI. https://m.edsoo.ru/ec24dfc2
58 3aauy NJIaHUMETPUU U METOJIbI UX bubnuoreka [IOK
peLIeHHUS. https://m.edsoo.ru/f465d10e
59 3aa4uy NJIaHUMETPUU U METOJIbI UX bubnnorexka [JOK
peuIeHus. https://m.edsoo.ru/f465d10e
60 3ajaun CTEPEOMETPUU U METOIBI UX bubnuoteka [JOK
peneHusl. https://m.edsoo.ru/f465d10e
61 3ajaun CTEPEOMETPUU U METO/BI UX bubnmnorexa [JOK
pelLIeHHUS. https://m.edsoo.ru/f465d10e
62 Pemenue TpeyroibHUKOB.
63 Teopema Uersl 1 MeHemnasl.
64 I'eomerprueckue MecTa ToueK B 3a7ayax Ha
MOCTPOCHHE.
65 Ommuarc. 'uepboina. [apadona.
66 Wroroast KOHTpoJIbHASA paboTa.
67 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIH

3HaHUH.
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68 [ToBTOpeHUEe, 0600IIEHNE U CHCTEMATH3aIUs

3HAHUH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




B ¢denepanpHpIX M pervoHaiIbHBIX TMPOLETYypax OIEHKH KauyecTBa OOpa30BaHUS HCIOIb3YETCS

nepedeHb (Komu(UKATop) pachpelesieHHBIX IO KiIaccaM IPOBEPSEMBIX TPEOOBaHHWM K pe3ylbTaram

OCBOCHHUSI OCHOBHOH 00pa30BaTeNIbHON MpPOrpaMMbl CpPEIHEro OOLIero 0oO0pa30BaHMsS M 3JIEMEHTOB

COACPIKaHUA 110 MaTEMATHUKE.

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM O0CBOCHUSA

OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI

10 xknace
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe1bHOI
HIPOBEPIEMOTO NPOrpaMMbl Cpe/iHero od1ero o0pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJHEACTBHS M3 HUX I[PU  pEIIeHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTb HOHATUSAMM: HAPAICIIBHOCTD M HNEPHEHAUKYJIAPHOCTb HPAMBIX HU
' IIOCKOCTEMN
7.4 KnaccudunmpoaTs B3anMHOE pacioyio’KeHUE MPSIMBIX U INIOCKOCTEW B TIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIM yroJl, TpaHHM JABYI'PAHHOIO Yyria, pedpo
7.5 JIBYTPaHHOIO YIJia, JIMHEHHBIN yroi JBYTrpaHHOIO yria, IpaJycHas Mepa JByIPaHHOTO
yria
76 OnepupoBaTb HOHATHAMU: MHOTOTPaHHUK, BBIIYKJIBIA M HEBBIIYKJIbIH MHOTOTPAHHUK,
' 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJILHBI MHOTOTPaHHUK
77 Pacno3naBate  OCHOBHBIE  BHIBl ~ MHOTOTPAaHHHMKOB  (MHpaMuia,  TpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS s KilacCU(pUKAIUU
7.8 (BBITYKJTBIE W HEBBIMYKIIbIE MHOTOTPAHHUKH, TPABUIHLHBIE MHOTOTPAaHHHUKH, TIPSIMBIE U
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATICIH] )
7.9 OnepupoBaTh MOHATUAMH: CEKYIask INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATh TPHHIUIBI TIOCTPOCHUS CEUYECHHH MHOTOTPAHHUKOB, HCIOIB3YSI METO]
' CJIEe/I0B
711 CtpouTh ce4eHHs MHOTOIPDAaHHMKOB METOJIOM CJI€ZIOB, BBINOJHATH (BBIHOCHBIE)
' IUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxOXJEHHE T€OMETPUUYECKUX BEIMYMH IO oOpa3laM WM
QITOPUTMAM, TIPUMEHSsS W3BECTHBIC AHAIWTHYECKHE METOJIbl IMpH  peleHUH
7.12 CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ay Ha BBIYMCICHHUE PACCTOSIHUA MEXAy IBYMs
TOYKaMH, OT TOYKHU JI0 MPSAMOH, OT TOUKH 0 TIOCKOCTH, MEXIY CKPELIMBAIOIIUMUCS
TPSIMBIMH
713 Pemate 3amauM Ha HaxOXJAEHHE T€OMETPHYECKUX BEIWYMH IO oOpas3laM WIu

AIropyuTMaM, IMIPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKUC MCTOAbI IIpH  PCHICHUU




CTaHJApPTHBIX ~ MATEMAaTUYECKUX  3aJad  HA  BBIUMCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY MPSIMON U TIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH,
JBYTPaHHBIX YIIJIOB

Brraucnate 00bEMBI | IUIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, MUPaMK/Ia)

7.14 C TmnpuMeHeHHeM (OopMyJ, BBIUMCIATH COOTHOIIEHHUS  MEXKIy  IUIOMIASIMH
NOBEpPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MHOHATHAMU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
' CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTb CUMMETPHU (UTYPHI
W3Bnekarb,  mnpeoOpa3oBbIBaTh W HMHTEPHPETUpOBaTh  HMHPOpMaIuiw O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpPEICTABICHHYI0 Ha 4YepTexax MU
pHCYHKax
[IpumensTe TeoMmerpuyeckre (ATl A PELICHUS CTEPEeOMETPUYECKHX 3ajad,
7.17 HPENOoiaraloliuX HECKOJIbKO IIAaroB PELICHUs, €CIM YCIOBUS NMPUMEHEHUS 3aJaHbl B
SIBHOU popMme
718 [IpumensTh IpoCTElIIME MPOrPaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAITMOHHBIC
' CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3324
719 [TpuBoANTE NpHUMEpPH MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U JKU3HH,
' pacrio3HaBaTh [IPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumMeHsTH OMyYSHHBIE 3HAHHUS HAa TMPAKTUKE: aHAIM3UPOBATh PeajibHbIEC CUTYAIUH U
OPUMEHATh M3Y4YECHHBbIE MOHATUS B IIpollecce IOUCKAa pPELICHUS MaTeMaTHYecKH
790 c(OpMYIMPOBAHHOW MpPOOJIEMBI, MOAEIUPOBATh peajlbHble CHUTyallUd Ha S3bIKe
' reOMETPHUH, MCCIE0BATh TOCTPOESHHBIE MOJIENIN C MCIOJIb30BAaHUEM I€OMETPUYECKUX
HOHATUI M TeopeM, anmapara ainreOpbl, peliaTh MPAKTUYECKHE 3a/1a4M, CBS3aHHBIE C
HAXOXKJICHUEM I'€OMETPUIECKUX BETNINH
11 knace
Koxa . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI
HPOBEPHEMOTO NMPOrpaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OnepupoBaTh  MOHATHAMHU:  LMIMHIApUYECKas  TOBEPXHOCTb,  oOOpasylomue
6.1 WINHAPUYECKOW TTOBEPXHOCTH, IWIMHIP, KOHHYECKasi TTIOBEPXHOCTh, 00pa3yIomme
KOHMUYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpatieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TN BPALLICHUS
6.4 KnaccuguiupoBaTs B3aUMHOE PacHoiokeHHe Cephl U TIOCKOCTH
OmnepupoBaTh TOHSATHSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
6.5 CerMEHTa, IapOBOHl CIOW, OCHOBaHME LIAPOBOIO CIIOS,, BBICOTA IIAPOBOTO CIIOA,

IapOBOW CEKTOP




Brrunciars 00bEMEI U miomaaun HOBerHOCTeﬁ TCJI BpallICHUS, TCOMCTPUUCCKUX TCJI

o C IpuMeHeHueM Gopmyi
6.7 OnepupoBaTh MOHATUAMHU: MHOT'OI'PaHHHUK, BIIUCAHHBIN B chepy U OIUCAHHBIA OKOJIO
' cdepsl, cdepa, BiucaHHAss B MHOTOTPAaHHHUK MJTH TEJIO BPAIICHUS
6.8 BblUMCIATE  COOTHOLICHHS MEXAY IUIOHIAIIMH IOBEPXHOCTEH U 00bEMamMu
' MOXOOHBIX TE
6.9 N300pakaTh u3yuyaemble GUIypbl OT PYKH M C PUMEHEHUEM MPOCTBIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IIJIOCKME YEPTEXKHM W3 PHUCYHKOB IPOCTBIX OOBEMHBIX
' ¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHsI TeJl BpaLlCHHsI
W3BnekaTb,  MHTEPHPETHPOBATH M  MpPeoOpa3oBbIBaTH  MHPOPMALHUIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, NPEACTABICHHYI0 Ha 4epTekax Hu
pUCYHKaX
[TpumensTe reomeTpudeckue (GaxKThl A PEIIeHHs CTEPEOMETPUYECKHX 3a/1ad,
6.12 IIpeIoJIaratoIMX HECKOJIBKO LIAaroB PELICHUs, €CJIM YCIOBUS IPUMEHEHNS 3a/1aHbl B
SIBHOU (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINOMHATE OEMCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHUS
' BEKTOpa Ha YHUCJIO0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJ1at0T
6.15 [TpuMeHATH NpaBUIIO NapaIesienue a Npyu CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATHSAMH: JAEKapTOBbl KOOpAWHATBI B IIPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroll MEXIy
' BEKTOpaMHM, CKaJISPHOE MPOM3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAaHAPHbIE
BEKTOPBI
Haxomuts cymMMy BEKTOpPOB W IPOM3BEIEHUE BEKTOpAa Ha YHCIO, YIOJl MEXIY
6.17 BEKTOpPaMHM, CKaJsIPHOE TIPOM3BEIEHHUE, pacCKIagbplBaTb BEKTOp IO ABYM
HEKOJUJINHEAPHBIM BEKTOpaM
6.18 3azaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOpAUHAT
6.19 Pemarp mpocredimmMe reoMeTpudecKHe 3aJaud  Ha IPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOT'O METO/1a
Pemarp 3amaun Ha J0Ka3aTEIbCTBO MaTEMaTHYECKMX OTHOIIEHUN M HaXOXAECHHE
6.20 TE€OMETPHUECKUX BEIWYMH IO 00pa3laM WM alropuTMaMm, NMPUMEHSS H3BECTHBIC
METO/IbI TIPU PEUIEHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3a/1a4
6.21 [IpumensaTh MpoCTeme IIpOrpaMMHBIE cpencTaa u 3JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUU CTCPCOMCTPUICCKUX 3a/1a1




6.22

IIpuBoguTE HpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE W IKU3HH,

PpacIio3HaBaThb MPOABJICHUC 3aKOHOB rCOMCTPHUU B UCKYCCTBC

6.23

[TpuMeHSATh MOJYyUYCHHBIC 3HAHKS Ha MPAKTHUKE: aHAJHU3UPOBATh PEabHbIC CUTyalluu
U TPUMEHATh M3YYCHHbIC MOHITHS B IMPOIECCE MOKMCKA PEIICHUS MaTeMaTHYCCKH
chOopMyJIMPOBAaHHON TMPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTyallMH Ha S3BIKE
reOMETPHUH, UCCIICIOBATh MOCTPOCHHBIC MOICIH C UCIIOJIb30BAHHEM T€OMETPHUCCKHUX
MOHATUI U TeopeM, ammapara aireOpbl, peniarh MPaKTHUYCCKUE 331auH, CBA3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BEIINYHNH




Kon

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

10 kaacc

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

I'eomerpus

7.1

7.2

7.3

OcHOBHBIEC TOHATHUSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, IpocTpaHcTBo. [lonstue 00

AKCUOMAaTHYCCKOM IMOCTPOCHUHU CTECPEOMECTPUU . AKCHUOMEBI CTEPCOMETPUHN U CIICACTBUA U3 HUX

B3aumHOe pacnonoXkeHue MNpsSMBIX B INPOCTPAHCTBE: IEPECEKAIOINMECS, IapauleibHbBIE U
CKpelmuBamoIuecss npsMbele. [lapauiebHOCTE NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IPOCTPAHCTBE, NAPaUIEIbHOCTh TPEX MPSAMBIX, NapauIeIbHOCTh
IpPSIMOM M IUIOCKOCTH. YTIJIBI C COHAIIPaBICHHBIMM CTOPOHAMH, YrOJI MEXAY IpsSMBIMU B
npoctpaHcTBe.  llapamienbHOCTh  IUIOCKOCTEHM: — NapajjiesIbHBIE  IJIOCKOCTH,  CBOWCTBA
napajuleJbHBIX IIocKocTel. [IpocTeiine npocTpancTBEHHbIE (UTYpBI HA TUIOCKOCTH: TETpa’Ip,

KY6, mapauiCiICiuIca, IoCTpoOCHUC ceuyeHH I

[TepieHAUKYISIPHOCTh NPSAMOM M IIJIOCKOCTHU: NEPIEHIUKYJISAPHBIE IpPSIMbIE B MPOCTPAHCTBE,
IPSIMBIE MApaJUIeJIbHbIE M TEPIEHAUKYJAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYISPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM NEPHEeHIUKYJIIPHOW IUIOCKOCTH. YTIJBl B
IIPOCTPAHCTBE: YIOJI MEXAY IpPsSAMOM M IUIOCKOCTBIO, IBYI'PAHHBIA yIOJ, JUHEHHBIM YTrOJ
JByTrpaHHOro yria. IlepneHauMKynsp M HaKJIOHHBIE: PACCTOSIHME OT TOYKU OO IIOCKOCTH,
paccTostHie OT MPSMOM JI0 MJIOCKOCTH, MPOESKIHS (GUTYpHI HA IIIOCKOCTh. [lepreHanKysapHOCTb
IUIOCKOCTEM: IpPU3HAK MEPHEHAMKYJIIPHOCTH JBYX IUIOCKOocTed. Teopema o  Tpéx

NEePIEHAUKYIISIPAX

7.4

IloHsiTHE MHOrOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIIIYKJIBIE U HEBBIIMYKJIbIE
MHOTOTPaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yroapHas npusMa, TpaHd U OCHOBAHMS
OpU3MBl, TpsMas W HaKJIOHHAs TMPHU3MbI, OOKOBas ¥ TIONHAS TOBEPXHOCTh MPHU3MBL.
[Tapannenenunen, nMpsAMOYTroJIbHBIN Napajuiesienunes U ero cBorcrna. [lupamunaa: n-yrosipHas
nupaMuja, TpaHU M OCHOBAaHUE NHPaMUIbI, OOKOBas M TOJHAs TOBEPXHOCTh MHPAMUJIBI,
npaBuUibHAs W YyCeu€HHas TUpamMuga. OJEMEHThl Npu3Mbl U TUpamMuibl. [IpaBuibHBIC
MHOTOTPAaHHUKU: TOHATUE IMPABUIBHOIO MHOTIOTPAaHHMKA, MPABUJIbHAS MPU3Ma U IpaBUJIbHAS
nMpamMua, MpaBUiibHas TPEYToJibHAsI MUpaMuU/ia U TIPaBUIIBLHBIN TeTpadap, kyO. [IpencraBnenue
0 TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKa’dap U UKocadapyrue CedeHuss mpU3Mbl U

mUupaMuabl

7.5

7.6

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUHU B ITUpaAMUJAX, TapaJlJICJICIUIICAAX, [TPABUIIBHBIX MHOT'OI'PaHHUKAX

Brruncienue »1eMeHTOB MHOT'OT'PaHHUKOB: pe6pa, AuaroHaliv, Yyriibl. [Inomane 0OKOBOM

MIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH NPSIMOW MPHU3MBI, IUIOLIAJb OCHOBAaHUMN, TEOpeMa O




OOKOBOW TMOBEPXHOCTH MNpsAMON mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NPaBUIbHON MUpPaMuAbI, TEOpeMa O IUIom@aau yceu€HHoW mnupamujbl. [lonstue o6 oOBEMe.

O0bEM upamMuibl, IPU3MBI

[TopoGHbIe Tena B mpocTpancTBe. COOTHOLICHHUS MEX/Y IUIOIMAIsIMH IIOBEPXHOCTEH, 00bEMamMu

7.7
IMOAOOHBIX TEN
10 kaace
Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA
6 I'eomerpus
[{unuHapuyeckas MOBEPXHOCTh, O0O0pasyiole UUWIMHIPUYECKOH IOBEPXHOCTH, OCh
6.1 WIMHAPHUYECKON TToBepXHOCTH. LlmmHap: ocHOBaHMs M OOKOBast IOBEPXHOCTh, 00Opa3yromas
U OCb, TUIOIIA/Ib OOKOBOH U MOJIHOM MOBEPXHOCTH
Konuueckass moBepxXxHOCTb, 00pa3yrolne KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYECKOW ToBepxHOcTH. KOoHyc: ocHOBaHWME M BepIIMHA, 00pasyromas M OCh, IUIOIMIAIb
' OOKOBOHM U MOJHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylolie U BbICOTA, OCHOBAaHUS U
0OOKOBas MOBEPXHOCTh
6.3 Chepa u map: HeHTp, paguyc, AMAMETP, IUIOWAAb IOBEPXHOCTH cdeprl. BzammHoe
pacrmosioxeHue cepsl U IIOCKOCTH, KacaTelabHasl IIIOCKOCTh K chepe, miomanb chepsl
6.4 N3o00paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka HuIMHApa 1 KOHyca
6.5 KoMmOunHamu ten BpaiieHUs 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIA OKOJIO cephl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPaILICHHS
[Tonsitue 06 00bEMe. OcHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
6.6 napauienenuneaa u ciaeacteus u3 He€. O0bEM numuHApa, KoHyca. OO0BEM IIapa U IJI0maIb
cdepsl
6.7 [TonoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY TUIOMIAJSIMU TIOBEPXHOCTEH,
' 00BEMaMHU TTOIOOHBIX TEIT
6.8 CeveHust nuiMHpa (MApaLIENEHO M NEPICHINKYIISIPHO OCH), CEUeHHs KOHYyca (TapauiebHOe
' OCHOBAHHIO U MPOXO/IAIIIEE Yepe3 BEPIINHY), CEUeHUs 11apa
Bektop Ha mimockoctr W B mpoctpaHcTBe. ClIO)KEHHE W BBHIYUTAHHE BEKTOPOB. YMHOKEHHE
6.9 BEeKTOpa Ha uucio. PasznokeHue BekTopa 1Mo TpEM HEKOMILIaHapHBIM BekTopaMm. IlpaBuio
' napanenenunena. PermeHune 3amad, CBA3aHHBIX C MPUMEHEHHEM NPaBWII JEHCTBUH C
BEKTOpaMH
[IpsimoyrosnbpHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopauuatsl BekTopa. IIpocreiimme
610 | 3@ B KOODIMHATAX. Yron mexmy Bekropamu. CKalspHOE TPOU3BEIACHHE BEKTOPOB.

Beruncnenue yrioB Mexay OpsIMbIMH M IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBINA METOJ IIPH

pCIICHUH TCOMCTPUICCKHUX 3a1avd




Jlnsi TIpoBeNeHHsT €IMHOTO TOCYAapCTBEHHOTO JK3aMeHa 1o MareMatuke (mainee - EI'D mo

MaTeMaTuKe) HCIOIb3YeTCs IMepedyeHb (KoIu(puKaTop) MpoBepsieMbIX TpPeOOBaHUI K pe3ylnbTaram

OCBOCHHUSI OCHOBHOH 00pa30BaTeNIbHON MpPOrpaMMbl CpPEIHEro OOLIero 0oO0pa30BaHMsS M 3JIEMEHTOB

cogepxanusi. [Ipu nposenenun EI'D mo maremaruke 6a30Boro ypoBHS M3 HepedHs (Koaudukaropa)

BBIOMPAIOTCS TIO3UIIMH, COOTBETCTBYIOLIUE (eepalbHON paboueil mporpaMMe o Matemaruke (0a30BbIii

YPOBEHB).

IIposepsiembie Ha EI'D nmo maremaTnke TpeGoBaHus K pe3yJibTaTaM OCBOCHUSI OCHOBHOI

0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBanusi

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero o001ero odopasoBaHus

Brnagenne wmerogamu J10Ka3aTeNbCTB, AITOPUTMAMHU pPELIEHUS 3a/ady; yMEHHE
(GopMyIMpOBaTE U ONEPUPOBATH IMOHATUSAMH: OIPEJCIIEHUE, aKCHOMa, TEopema,
CIIEZICTBHE, CBOWCTBO, MPHU3HAK, MOKA3aTEIbCTBO, PAaBHOCWIBHBIE (DOPMYIHUPOBKH;
OPUMEHATh MX; YyMeHUEe (OpMyIHpoBaTh OOpaTHOE U MPOTHBOIIOJIOKHOE
YTBEP)KACHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, HUCIOIB30BaTh METOJ
MaTEeMaTUYECKONM MHIYKLUHM; IPOBOJUTH JOKA3aTCIIbHBIE PACCYXKICHUA IIpU
pelIeHUH 3a/Jay, OLIEHHWBATh JIOTUYECKYIO MPAaBUIBHOCTb PACCYXACHUN; yMEHHE
OIEpUpPOBaTh  MOHATHSAMM:  MHOXECTBO,  IIOJAMHOXECTBO,  OIlE€palud  Hal
MHOKECTBAMH; YMEHHME MCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar Jis
ONMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM U NPU PEIIECHUU 3a7ad, B TOM YHCIIE U3
JIpyruxX ydeOHBIX NpPEIMETOB; YMEHHE OIEepHUpOBATh MOHATUSAMHU: Ipad, CBSI3HBIN
rpad, aepeBo, IMKI, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh U ONUCHIBATH Ipadbl

Pa3IUYHBIMU CIIOCO0aMU; UCIIOB30BaTh Tpadbl P PELICHUH 3a]1a4

YMeHue onepupoBaTh MOHATHUAMHU: HATYPaJTbHOE YUCIO, IIENI0€ YHCIO, CTEMEHb C
[EJTBIM [TOKa3aTesieM, KOPeHb HATYpPaJIbHON CTENCHH, CTEICHb C pallOHATbHBIM
MOKa3aTeieM, CTeTeHb C JeWCTBUTENbHBIM MOKa3aTelleM, JorapudM 4ucia, CHHYC,
KOCHHYC W TAaHT€HC MPOM3BOJILHOTO YHCJA, OCTATOK IO MOJIYJIIO, palOHAIBHOE
YHCII0, UPPALMOHATBHOE YHCIIO0, MHOXKECTBA HATYPATbHBIX, IENbIX, PAIlHOHATBHBIX,
I[CI\/JICTBI/ITGJ'II)HI)IX YUCCII; YMCHHEC HCII0JIb30BaTh NPU3HAKKU ACIIMMOCTH, HauMeEHbIIINN
001l JenuTenh U HauMEeHbIIee o0Iee KpaTHOe, alropuT™M EBKiIHAa mpu perieHun
3aaa4; 3HAKOMCTBO C pa3JIMYHBIMU IMO3UIUOHHBIMHU CUCTEMAMU CUUCIICHUSA, YMCHUC
BBITIOJHATH BBIYMCIICHUE 3HAYCHUN U MPeoOpa3oBaHMsl BHIPAKEHUN CO CTETECHSIMH U
norapupmamu, TmpeoOpa3oBaHus APOOHO-PAITMOHAIBHBIX BBIPAKEHUH; YMEHHE
OTEpUPOBATh TMOHATHSAMH: TOCIEAOBATEIBHOCTh, apudMeTuyecKass Mporpeccus,

reoMeTpuueckasl — nporpeccus, OECKOHEYHO  yObIBaroIlas  TreoMeTpudecKas




IIPOrpeccusi; YMEHHUE 3a/laBaTh IIOCJIEI0BATEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PEKYPPEHTHbIX (OpMYJI; YMEHHE OIEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHUCIIO,
COMNpPSKEHHBIE KOMILJIEKCHBIE YHMCA, MOJYJb M apryMEHT KOMIUIEKCHOTO 4YHCIa,
dopma 3amMcH KOMIUIEKCHBIX 4Hcel (TeoMeTpuyecKas, TPUTOHOMETpHUYEcKas M
anreOpanyeckas); yMeTh IPOU3BOIUTH apH(PMETHUECKUE AEHCTBHUS C KOMIUIEKCHBIMU
YHCcIaMU; IPUBOAUTH IPUMEPHI UCIOIb30BAHUS KOMIIJIEKCHBIX YHMCEIN; ONEpHUpPOBAThH
HNOHATUSAMM: MaTpuua 2x2 u 3x3, onpenenurenab MaTpUIbl, TEOMETPUUECKUIN CMBICI

ONpCACIINTEIIA

Ymenue OIIEpUPOBATH HNOHSTHAMM: paloHalbHBbIE, UPPaLMOHAIIBHEIE,
NoKa3aTeJbHbIe, CTENICHHBIE, JOrapu(MHUUECKIE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEPAaBEHCTBA, HX CHCTEMbl; YMEHHE OICPUPOBATH IIOHATUAMHU: TOXKIECTBO,
TOKJIECTBEHHOE MpeoOpa30BaHUE, YpaBHEHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUN U
HEPABEHCTB, PaBHOCHJILHOCTb YPaBHEHMI, HEPAaBEHCTB M CUCTEM; YMEHHUE DEIlaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIOMOLIbIO PaA3JIMYHBIX IPUEMOB; PEIIATH
YPaBHEHHs, HEPABEHCTBA M CHCTEMbBl C IapaMETPOM; IPUMEHATh YpaBHEHMS,
HEPaBEHCTBA, WX CHCTEMBI JJI1 PELICHUS MaTeMaTUYeCKHUX 3ajJad M 3a1ad U3

Ppa3IMIHbIX obnacrei HAYKHU U pea_nLHoﬁ KHN3HU

YMeHue ornepupoBaTh MOHATUAMU: (QYHKIUS, YETHOCTh (DYHKUUHU, TEPUOIUYHOCTH
(GYHKIMM, OTrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIHH, JKCTPEMYM
byHKMM, HamOoNblllee W HaUMEHbIIee 3HAYeHHUA (QYHKIUHM Ha TMPOMEXKYTKE,
HenpepbplBHasE (QYHKIUS, acUMOTOThI Tpaduka QYHKIUH, TepBas M BTopas
Npou3BO/HAs (YHKIMH, T€OMETPHUUECKUH U (PU3MUYECKHl CMBICT IMPOU3BOIHOM,
nepBooOpa3Has, Onpene’aEHHbI UHTErpajl; YMEHUE HaXOJUTh aCUMITOTHI rpaduka
(GYHKIMU; YMEHHME BBIYMCIATH MPOM3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO U
KOMIO3UIMN (DYHKUMH, HaXOOUTh ypaBHEHHME KacaTelbHON K rpaduky (yHKIUU;
YMEHHE HaXOJIUTh MPOM3BOJIHBIC AJIEMEHTApHbIX (DYHKIMI; yMEHHE HCIOIb30BATh
MPOU3BOJHYIO JUISl UCCIIEOBaHUS (PYHKIMIA, HAXOAUTh HAaUOOJIbIINE U HAaUMEHbILINE
3HaYeHUs (QYHKUUH; CTPOUTH I'papUKH MHOTOWIEHOB C HCIOJIb30BaHUEM amrapara
MaTeMaTUYeCKOro  aHalu3a; MNPUMEHATh NPOU3BOJHYIO JUIS  HAXOXKJEHUs
HAWIy4IlEro pelleHus B MPUKIAIHBIX, B TOM UYUCIIE COLUAIbHO-DKOHOMHMUYECKUX U
GU3MYEeCKUX 3a7a4ax; HaXOAUTh IUIOMAIA U 00BEMBI GUTY C TTOMOIIBIO MHTETpasa;
OPUBOIUTH  NPUMEPBl  MAaTEMATUYECKOTO  MOJEJIMPOBAHMS € MTOMOLIBIO

nudepeHIHaTbHBIX YPaBHEHUM

YMeHue omnepupoBaTh MOHATHUSAMM: rpaduk GyHKOMM, oOpaTHas (yHKIu,
KOMITO3UIUS (PYHKIWH, TUHEWHas! QYHKINS, KBapaTHIHAs (QYHKIHS, palliOHATbHAS

¢GyHKUMsA, cTeneHHas (QyHKUIUS, TpPUTOHOMETpUYecKue (QyHKUUH, OoOpaTHbIE




TPUTOHOMETpHUUYECKHE (YHKLMHU, TOKa3aTeNbHas W Jorapupmuueckas (yHKIHHU;
YMEHHE CTpPOUTHh TpadUKH HW3YYCHHBIX (YHKIMH, BBHINOJIHATH HpeoOpa3OBaHUS
rpa¢ukoB (PyHKIHMH, WMCHONBb30BaTh TrpaduKd s H3YYEHUS TPOLECCOB H
3aBUCHMOCTEH, NMPU PELICHUH 3a/a4 W3 JIPYruxX y4eOHBIX NMPEIMETOB M 3a1ad U3
peambHOM JKM3HM; BBIpaXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIy BEJIHYMHAMH;
UCIIONIb30BaTh CBOMCTBA U IpauKu GYHKIMK JUIS PEIICHHs YpaBHEHNUH, HEPABEHCTB
U 3aJa4 C IapaMeTpaMu; HM300pakaTb Ha KOOPAMHATHOH IJIOCKOCTH MHOXKECTBA

peleHuil ypaBHEHU, HEPaBEHCTB U UX CUCTEM

VYMeHue penats TeKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa IPOLIEHTHI, A0JIU
U 4acTH, Ha JIBUKEHHUE, pabdOoTy, CTOMMOCTh TOBApOB M YCIYI, HaJOIH, 3aJadd U3
o0lacTH  ympaBlieHUs JIMYHBIMM M CeMEWHbIMM (PMHAHCAMM); COCTaBIIAThH
BBIDAKCHMS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3aJa4H,
UCCIIEI0BaTh MOJIYYEHHOE pellleHHe M OLEHUBATh MPaBAONOJ00HOCTh PE3yJIbTaTOB;
YMEHUE MOJEIUPOBATh PEAIbHBbIE CUTYAallMM HA S3BIKE MAaTEMATHKH; COCTaBIIATH
BBIDAKCHMS, YPAaBHCHMs, HEPABEHCTBA M MX CHUCTEMBI [0 YCJIOBHUIO 3a1auH,
UCCIIEIOBaTh IIOCTPOECHHBIE MOJENM C HCIOIb30BAHMEM ammapara aiareopsl,

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIﬁ pe3yiibTaTt

YMeHue omepupoBaTh  IMOHATUSAMHU: CpeAHee  apuMeTHyecKoe, MeJauaHa,
HauOoJbIllEE M HAauMMEHbIIEEe 3HAa4YeHMs, pa3Max, JAUCIEepPCHsl, CTaHJapTHOE
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMEHHME M3BJIEKaTh, HHTEPIPETHPOBATH
uH(pOpMallMIO, TPEACTaBICHHYI0 B TallMlax, Ha JAMarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJbHBIX IPOLIECCOB W  SIBJICHWM; IPEACTaBIATH
MH(GOpPMaLIMIO C TOMOIIBIO TAaOJIMIl M JAMArpaMM; MCCIEI0BaTh CTATUCTHYECKUE
JaHHblE, B TOM 4YHCJE C MPUMEHEHHEM TIpauyecKuX METOJOB M 3JIEKTPOHHBIX
CpeACTB; TpaMuUecKd HCCIEJ0BATh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO

AuarpaMm pacCcCruBaHus U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM ONBIT W Cily4ailHOe coObITHE,
BEPOSTHOCTh ~ CIYy4YallHOrO COOBITHS; yYMEHHE BBIYHMCIATH BEPOSTHOCTH €
UCIIOJIb30BaHUEM TIpaUUecKUX METOJIOB; MNPUMEHATh (OPMYJBl CIOXKEHUS U
YMHOXXEHUSI BEpPOATHOCTEH, (opMyiy MOJIHOM BeposiTHOCTH, (popmyny beprymm,
KOMOMHATOpHbIE (aKThl U (GOPMYJIbI; OLIEHUBATH BEPOSTHOCTH pealbHBIX COOBITHI;
YMEHHME ONEpUPOBATH NOHATHUAMM: CiIydaiiHas BEIMYMHA, PpACHpPEIEIICHUE
BEPOATHOCTEH, MaTEMaTUUECKOE 0KHMJIaHUE, TUCIIEPCUS U CTaHJIAPTHOE OTKIJIOHEHHE
CllyyalfHOH BENUYMHBI, (PYHKUUH pacIlpelesieHus] U IUIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTeIbHOI0 U HOPMAJIbHOIO paclpesieieHuil; YMEHHUE HCII0JIb30BaTh CBOWCTBA

HN3YUYCHHBIX pacnpeﬂeneHI/Iﬁ AJid peIICHUA 3a1av; 3HAKOMCTBO C IMOHATUSAMU: 3aKOH




OOJIBIINX YHCEII, METO/IbI BHIOOPOUHBIX UCCIIE0OBAHUHN; YMEHHE IPUBOAUTH IPHUMEPHI
MPOSIBJICHUS] 3aKOHA OONIBIIUX YHUCENl B MPUPOJHBIX M OOIIECTBEHHBIX SBICHMSIX;
YMEHHUE OIIEpUPOBATh IOHATHUAMH: COYETAHHUE, IIEPECTAHOBKA, YUCIO COYETAHMIA,
YHCIIO IEpecTaHOBOK; OMHOM HpI0TOHA; yMeHUEe MPUMEHITh KOMOUHATOPHBIE (PAKTHI
U PACCYXJICHUS JJISl PELICHUs 3a]1a4; OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA,

COCTaBJIATH BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOJ'IyLIeHHHﬁ pe3yibTaTt

YMeHue onepupoBaTh IOHATHAMH: TO4YKa, MNpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, ITIOCKUI yTOJ1, IBYIPAHHBINA yIroJjl, TPEXIPAHHbBIN yrol,
CKPEILMBAIOIINECSA TPSMBIEC, MAPALIEIbHOCTh U NEPHEHAMKYJIIPHOCTh MPSAMBIX U
IJIOCKOCTEM, Yrojl MEXAYy MNPAMBIMH, YrOJd MEXAy IpsSMOM U IUIOCKOCTBIO, YIOJI
MEXy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE MEXIY
IPSMBIMH, PACCTOSIHUE MEXKIY IIOCKOCTSIMH; YMEHHME HCIIOJIb30BATh IIPU PEILICHUU
3ajja4 U3y4deHHble (aKThl U TEOPEMbl IJIAHMMETPUHU; YMEHHUE OLEHHMBATh pa3Mephbl
O00BEKTOB OKPY>KAIOIIEr0 MHUPA; CTPOUTh MAaTEMaTUYECKHE MOJEIU C IOMOIIBIO
TFEOMETPUUYECKUX INMOHATHM M BEJIMYUH, PELIaTh CBSA3aHHBIE C HUMHM IPAKTHUUYECKHE

3aga4uu
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAs  (urypsl, 00BEM  ¢urypsl,
MHOTOTPAaHHMK, THPAaBUJIbHBIM MHOTOTPaHHUK, CEYEHHWE MHOIOTPAaHHUKA, KYO,
napaieNenures, mpu3Ma, MupamMmuaa, GUrypa u MoBepXHOCTb BPALICHUS, [IHIHHIID,
KOHYC, 1map, cdepa, miomanb chepsl, MIoMaab NOBEPXHOCTH MUPAMUIbI, IPU3MBI,
KOHYyCa, LMIUHApPA, 00bEM KyOa, MpsSMOYTOJbHOIO Mapajlieienurnena, TupaMubl,
MPU3MBI, UUIMHAPA, KOHYyCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEYCHUSA KOHycCa U
LUJIUHAPA, [apajuleIbHBIE OCHM WM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCT,
Kacaromasicsi chepsl, HWINHIPA, KOHYCa; YMEHHUE CTPOUTh CEYeHHUE MHOTOTPAaHHUKA,
n300paxxaTb MHOTOI'PaHHUKH, (PUTYPBI U IOBEPXHOCTH BPALIECHUS], UX CEYEHUS, B TOM
YUCJIE€ C TOMOLIBIO DIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOMCTBA
FeOMETPUUECKUX PUTYP, CAMOCTOSTENILHO (POPMYJINPOBATH ONPECIICHUS N3YYaeMbIX
¢uryp, BbIIBUTaTh TUIOTE3bl O CBOWCTBAX M NpHU3HAKaX NeOMETPUYECKUX (Uryp,
000CHOBBIBATh WUJIM ONPOBEPraTh UX; YMEHUE IPOBOJUTH KIACCU(PUKALUIO QUTYD 1O

Pa3JINYHbIM IIPpHU3HAKAM, BBIIIOJIHATH HCO6XOI[I/IMLIC AOIMMOJIHUTCIIbHBIC TTIOCTPOCHUA

YMeHue onepupoBaTh MOHSATHSAMH: JBH)KEHHE B IPOCTPAHCTBE, MapaljieNIbHbII
NEepeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeodOpa3oBaHMe
no100usl, Mo100HbBIE PUTYPBI; YMEHUE Paclio3HaBaTh PaBHbIE U MOJ00HBIE (GUTYPHI, B
TOM YHUCJIE B INPUPOAE, UCKYCCTBE, APXUTEKTYpPE; HCIIOJIB30BATH IE€OMETPUUECKUE
OTHOWICHUS MPH PEUIeHUM 3a/a4; HaXOAMTb I€OMETPUYECKHE BEIUYMHBI (JJIMHA,

yroJil, IIomaab, 00bEM) MPH pEeIIeHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB U U3
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peabHOM JKM3HM, YMEHHE BBIYHCISATH T€OMETPUUYECKUE BEIMYUHBI (JJIMHA, YTOJ,
wionaab, 00BEM, IUIOMIAAL MOBEPXHOCTH), MCIONb3Ys H3yuyeHHBIE (DOpPMYIBl U
METOJIbl, B TOM 4YHCIE: IUIOWAAb IMOBEPXHOCTH MHUPAMHJbI, MPU3MBI, KOHYcCa,
WIMHAPA, IUIOMAAb cdeppl; 00bEM KyOa, NPSMOYTOJILHOTO Mapaiielienunena,
NUpPaMUJIbI, TPU3MBI, IWIMHJIpA, KOHycCa, Ilapa; YMEHHUE HaXOJUTh OTHOIICHHE

00BEMOB MOOOHBIX PUTYD

YMeHue onepupoBaTh NOHATHSAMU: INPSAMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEAEHUE BEKTOPA
Ha YHCJIO0, PA3JIoKEHHE BEKTOpa Mo 0a3ucy, CKalspHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEJACHUE, YrOJI MEXIy BEKTOPAMH; YMEHHUE HCIOJb30BATh BEKTOPHBIA U
KOOPJMHATHBIA METOJ [UIsl PELIECHUs TIEeOMETPUUYECKHX 3aJad M 3aJad JpYyTrux

y4€OHBIX MPEIMETOB
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YMeHnue BpIOMpaTh MOAXOAAIIMI METOJN Uil pelieHUs 3a7aud;, TMOHUMaHHUE
3HAYUMOCTH MATeMAaTUKH B HM3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
yMEHHE MPUBOIUTH MPUMEPhl MATEMATUYECKUX OTKPBITHI POCCUICKON U MHUPOBOMU

MaTE€MaTU4YeCKON HayKH




IlepeyeHb 3Jj1eMEHTOB coJepkaHus, npoBepsieMbix Ha EI'J mo matemaruke

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS

1.1 HarypanbHble u nemnble yncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YHCEN

12 Panmonanbupie uncna. OOBIKHOBEHHbIE M JECCATUYHBIE JAPOOH, NPOLEHTHI, OCCKOHEUHBIE
' HEepUOINYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOU creneHd. J[eHCTBHS ¢ apu(METHUYECKUMHU KOPHSIMH
' HaTypajbHOH CTeNeHU

1.4  Crenens c nenbm nokasatenem. CTeneHb ¢ palMoHaNbHbBIM MToKka3aTeneM. CBOICTBA CTENEHU

15 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTaHIEHC
' YHCIIOBOTO apryMEHTa

1.6  Jlorapu¢m uncna. JlecssTuuHbe 1 HATYpaJbHBIE JIOTAPU(MBI

JeiictBuTenpHble YHCHa. Apu]MeTHYecKHne omepanud ¢ JACWCTBUTEIbHBIMH  YHCIIAMHU.
1.7  IlpuOmxk€HHBIE BBIYUCICHMS, IIpaBUJa OKpYIVIEHUS, MNPUKUAKA M OLEHKa pe3yJbTara
BBIYMCIICHHUI

1.8  IIpeoGpa3oBaHue BhIpaKCHHUI

1.9 KowmmiekcHbie yncna
2  YpaBHEHHUS U HEPaBEHCTBA

2.1 | Uensie u npoOHO-paIliOHATIbHbIC YPAaBHEHUS

2.2 | HppauuoHaiabHble ypaBHEHHS

2.3 | Tpuronomerpuueckue ypaBHEHUS

2.4 | Tloka3arenbHbIE U JIoTapu(PMUIECKHE YPaBHEHUS

2.5 | llensie 1 mpoOHO-paiMOHAIEHBIE HEPABEHCTBA

2.6 | HppaunoHaiabHBIE HEPABEHCTBA

2.7 | Tloka3arenbHbIe U JIoTapu(PMUIECKHe HEPAaBEHCTBA

2.8 | Tpuronomerpuyeckre HEpaBeHCTBA

2.9 | CucteMsbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu

2.11 Marpuua cuctemMsl JIMHEHHBIX ypaBHEHUH. OnpeaenuTeb MaTpHIIbI
3 | Oyskiuu u rpadguku

31 Oynkuus, crnocodbl 3ananus QyHkuuu. ['padux ¢ynkumu. B3aumHO oOpaTHble (QYHKIUH.
' Yérasie n HeuéTHBIe QyHKIUU. [leproanyeckue GyHKIMN

3.2 | OO6nactp ompejaencHUs W MHOXecTBO 3HadeHWH ¢Gynkimu. Hymn ¢yskmum. IIpomexyTtku




3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHUMYMBI

¢byukun. Hanbomnbiiee 1 HauMeHbllee 3Ha4eHre QyHKIUU Ha IIPOMEKYTKE

CreneHHas QyHKIUS C HATypaJbHBIM U IIENIBIM TTOKa3zateseM. E€ cBolicTBa u rpaduk. CpoiicTBa

33 U rpaduk KOpHS N-0ii cTeneHn

3.4  Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 Iloka3arenbHas u norapupmudeckas GyHKIHNU, X CBOHCTBA U rpaduku

36 Touku paspbiBa. AcUMOTOTH TpadukoB ¢(yHKmid. CBoiicTBa (YHKIMIA, HENPEpPHIBHBIX Ha
' OTpe3Ke

3.7 IlociemoBaTeabLHOCTH, CIIOCOOBI 3aMaHUs IIOCIEA0BATEILHOCTEH

3.8  Apudmernueckas u reomeTpuuecKas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa

4.1  IIpousBonHas pyHkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIIHNA

42 [IpumeHeHne TPOM3BOMHONW K HCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M JKCTPEMYMBI.
' Haxosxnenne HanOombIIero 1 HAMMEHbLIETo 3Ha4eHUs (YHKLUU HAa OTPE3Ke

4.3  IlepBooOpasnas. MHTEerpan
5  MHoxecTBa 1 JIOTHKA

5.1  MmuoxecTBo, onepaiu HajJ MHOXKecTBaMHu. [{uarpammsl Ditniepa — Benna

5.2 | Jloruka
6  BeposTHOCTB M CTaTUCTHKA

6.1 | OmnmcarenpHas CTaTUCTUKA

6.2  BepositHOCTB

6.3 | KomOunaropuka
7 I'eomeTpus

7.1 | ®urypsl Ha IUIOCKOCTH

7.2 | IlpsiMble ¥ MIJIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOrorpaHHuKu

7.4 | Tena v NOBEpXHOCTHU BpallleHUS

7.5 | KoopauHaTbl U BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1IJI1 YYEHUKA

Maremarnka: anrebpa u Hayajla MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11 xiace.
Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap. Akimoneproe o0miectBo «M31aTenbcTBo

«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

EI'D-2025/26. MATEMATUKA. TTPO®UJIBHBIA YPOBEHbB. OTJIMYHBINA PE3YJIBTAT.
YYEBHASA KHUI'A. Iloxn pepakuumenn W.B. fAmenko. OOO «M3parensctBo «HanumonaneHoe
obpaszoBanmuey, 2025 r.

EI'D. MATEMATUKA. IlpodunbHblii ypoBeHb. THHOBBIE 3K3aMEHAIIMOHHBIE BapHaHTHIL. 36
BapuaHToB. [lon penakmueit M. B. Smenko. OO0 «M3natenpctBo «HanmonansHoe obpazoBanue», 2025
r.

EI'D. MATEMATUKA. ba3oBbiii ypoBeHb. TuHIIOBbIE JK3aMEHAalMOHHbIE BapuaHThl. 30
BapuaHToB. [lon penakmueit M. B. Smenko. OO0 «M3natenpctBo «HanmonansHoe obpazoBanue», 2025

T.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK

https://www.yaklass.ru/

https://foxford.ru/

https://uchi.ru/

https://oblakoz.ru/

https://resh.edu.ru/

https://fipi.ru/
https://infourok.ru/

http://festival.1september.ru

https://media.prosv.ru
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