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HOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma coctaBieHa Ha OCHOBE:

1. denepanbHOrO0 TOCYJApPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oopazoBanus (IIpukas MunucrepctBa npocsemeHuss PO ot 17.05.2012 Ne4 13
«O06 yrBepxaenun @I'OC COO» ¢ uzmen.);

2. OcHOBHOH 00pa3oBaTeIbLHON MPOrpaMMbl CpPEIHEro OO0IIero 00pa3oBaHUS
MAOY Abarckas COLI Ne 1, mporokon nenaroruyeckoro coseta ot 30.08.2023 r. Ne
18, ¢c u3meHn.;

3. Ilpuka3za Munnpocseuenus Poccun ot 22.06.2026 Ne 436 "OO6 yTBepKIeHUU

¢denepanbHOTO MepevHs YIeOHUKOB, TOMYIIEHHBIX K MCIIOIB30BAHUIO MPU PeaTn3aiuu
MUMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTALINI0 00Pa30BaTEIbHBIX MPOrpaMM HAYaIBHOTO
o0111eT0, OCHOBHOTO OOIIEro, CpeaHero oOIIero o0pa3oBaHHUS OpraHU3alUSIMU,
OCYIIECTBIISIONIMMEI 00pa30BATENbHYIO JCSITEIFHOCTh M YCTAaHOBICHUS TPEICIBHOTO
CpOKa UCIOJIb30BaHMS UCKITFOUCHHBIX YUeOHUKOB U pa3pa00TaHHBIX B KOMIUICKTE C HUMH
y4eOHBIX TOcOOUiA";

4. Yaebnoro miana MAOY AbGarckas COILL Ne 1 na 2026 — 2027 yueOHbI# TO;

5.®enepanbHoil pabodeil mporpaMmbl 1Mo ydeOHOMY mpenMery «MartemaTukar
(6a30BbIit ypoBeHs) g 10-11 kitaccoB oOpa3oBaTeIbHBIX OPTaHU3AIINIA.

PaGouas mporpamma yyebHoro kypca «l'eomeTpusi» 0a30BOro YpoBHS s
oOyuaromuxcs 11 kmacca pazpaboraHa ¢ yu€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
NPEeIbSBIIEMbIX K MAaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPATUIUNA POCCUHUCKOIO
oOpa3zoBanusa. Peanuzanusa mporpamMmbl 00ecreuWBAaeT OBJIAJCHHUE KIFOUEBBIMU
KOMIIETEHIUSMH, COCTABJISIONIMMUA OCHOBY [JIi CaMOpPa3BUTUSL U HENPEPHIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH 00YYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yaeOHOT0 Kypca reoMeTprur Ha ypOBHE CpeHero obiero oopa3oBaHus
OoOyCIIOBJIEHA TPAKTUYECKOM 3HAYUMOCTBIO METANpPEAMETHBIX U MPEAMETHBIX
pEe3yNbTaTOB OOYy4YEHUS] TEOMETPUU B  HANPaBICHUH JIMYHOCTHOTO  Pa3BUTHS
oOydarommxcs, (GopmupoBaHus (YHKIHMOHAIEHONW MAaTEMAaTHYECKONH TPaMOTHOCTH,
M3YYCHHUS JPYrux Y4eOHBIX MAUCHUIUIMH. Pa3BuTHe y 0O0ydaromuxcsi MpPaBHIbHBIX
MPEACTABICHUA O CYIIHOCTH M TMPOUCXOKICHUM TEOMETPHUECKUX aOCTpaKIui,
COOTHOIIICHUH PEATHHOTO M HJCATBHOTO, XapaKTepe OTPAKEHUS MAaTeMaTHYECKOU
HAyKOH SIBIIGHUW ¥ TPOIIECCOB PEATLHOTO MHUPA, MECTE TEOMETPUU B CUCTEME HAYK U
pOJIM MAaTeMAaTHYECKOTO0 MOJCITUPOBAHMS B HAYYHOM TIO3HAHWU W B TPAKTHKE
CIIocOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS yUAIIUXCS, a TAKKE KaueCTB
MBIIIICHUS, HEOOXOIUMBIX JIJISl aJjanTalliil B COBPEMEHHOM OOIIeCTBe.



['eomeTpus siBseTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 0OIIEero
o0pa3oBaHHs, TaK KaK OOECHeYMBAaeT BO3MOXKHOCTb H3yUEHHUS KaK JUCHUILIINH
€CTECTBEHHO-HAy4YHOMN HAIIPABICHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MblnieHHe, GOPMUPYEMOE TIPH HU3YUYEHUH  OOYYaroIIUMUCS
MOHATHUHHBIX OCHOB T'€OMETPUU W TIOCTPOCHHUH IETIOYKU JOTHYECKUX YTBEPKIACHUH B
XOJIe peIICHUsI TEOMETPUYECCKUX 3a/1ad, YMCHHE BBIABUTATh M OTMPOBEPraTh TMIIOTE3BI
HETMIOCPEICTBEHHO MCTIOIB3YIOTCS MPH PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO ITUKIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpHEeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX
001acTAX AeATeIbHOCTH YenoBeka. OpHeHTAalUs YeIOBEKa BO BpDEMEHH U MPOCTPAHCTBE
— HE00XO0IMMOE YCIIOBUE €T0 COIMAIBHOTO OBITHA, (opMa OTPAKEHUS OKPYKAIOIIETO
MUpA, YCIOBHE YCIEITHOTO MMO3HAHUS ¥ aKTUBHOTO MPeo0pa3oBaHusl JHCTBUTEILHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMHU O00pa3aMu OOBEAMHSET pa3HbIe BUABI yU4COHOU U
TPYAOBOH JESATENLHOCTH, SIBISACTCS OAHHM M3 MPO(ecCHOHATBFHO Ba)KHBIX KadecTB,
MOATOMY aKTyajbHa 3aj1ada (OpPMHUPOBAHHS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIUICHUSI KaK pa3HOBUIHOCTH 0OPa3HOTO MBIIICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA
B TIOJIFOTOBKE K MPAKTUYCECKOH JCATCIBHOCTH 110 MHOTUM HaIIPaBJICHUSM.

[lenp ocBoeHUs1 mporpamMmbl ydeOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE
o0ydeHus — o01eo0pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIONIUXCS Yepe3
oOecrieueHUE BO3MOXHOCTH TNPUOOPETEHHUS U HCIOJIb30BAHUS CHUCTEMATHUYECKUX
r€OMETPUYECKUX 3HAHUW W JCHCTBUN, CHEIMPUYHBIX TEOMETPHUH, BO3MOKHOCTH
YCIICIIHOTO TPOJOJKEHUsST 00pa3oBaHUA IO CIENHATBHOCTSM, HE CBS3aHHBIM C
NIPUKJIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHUH.

[Iporpamma no reomeTpun Ha 6a30BOM YpOBHE IIpeIHAa3HAUYCHA JIJIs1 00yJarOIINXCs
CpEeIlHEel IIKOJIbI, He UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHU HA YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum 00pa3om, oOydaromiuecs Ha 0a30BOM ypOBHE JOJDKHBI
OCBOUTH OOIIME MaTEeMAaTHYECKHUE YMEHUS, CBSI3aHHBIE CO CHEIU(PUKONW TeOMETPUU H
HEOoOXOMMBbIE /I >KM3HH B COBpEMEHHOM oOmectBe. Kpome 3TOro, oHu HMEIOT
BO3MOKHOCTb H3YYHUThb I€OMETpPHUIO OoJiee TIyOOKO, €CiaM B JaJbHEHIEM BO3HHUKHET
HEOOXOAMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPOPECCUOHATBHON JeSATENbHOCTH.

JlocTI)KeHHEe L€  OCBOEHHUS  MPOrpaMMbl  OOECIeUMBAETCS  PEUICHHEM
COOTBETCTBYIOIINX 3a/1a4. [[ppuoputeTHRIMU 3a1a4aMu OCBOEHUS Kypca «[ eomeTpun» Ha
0a3zoBoM ypoBHE B 11 Kjacce SBISIOTCS:

e (opmupoBaHHE MPEJACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI H

OCO3HaHUE €€ B3aUMOCBSI3HU C OKPYKAIOITUM MUPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJaxX BpAIICHHUS KakK O
BXHEHIIINX MAaTEMaTHYECKUX MOJEINSIX, IMO3BOJSIONIUX OMUCHIBATh U M3ydaTh
pa3HbIE SBICHUS OKPYKAOIIETO MHPA;

e (QopmupoBaHHe YMEHHs pacllO3HABATh HA UEPTEKAX, MOJEISAX U B PEaTHbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHHUS,



e OBJAJCHHE METOJAAMHU pELIEHUs 3a/Jady Ha MOCTPOEHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTyD;

e (¢opMupOBaHHME  YMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHSATUSMH O
MHOT'OTPaHHUKAX U TeJIaX BPAIllEHHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJAJCHHE ANTOPUTMAMHU DEILIECHHUS OCHOBHBIX THUIOB 3aAay; (popMupoBaHHe
YMEHHUS TPOBOJIUTH HECIOXKHbBIE TOKA3aTENbHbIE PACCYKICHHS B XOJI€ PELIECHUs
CTEePEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIepKaAHUEM;

e pa3BUTHE HUHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIOCOOHOCTEH 0O0ydaromumxcs,
MO3HABATEILHON AaKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIICHHUS;

e (QopmupoBanue (YHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUU:
yMEHHE pPaCIO3HAaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX )KU3HEHHBIX CUTYAIUSIX U MPU U3YUYCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEl M 3aKOHOMEPHOCTEH,
bopMynHpOBaTH UX HA S3bIKE TEOMETPUU U CO3/1aBATh TEOMETPUUYECKUE MOJIEIIH,
MPUMEHATh OCBOCHHBIM TEOMETPUUECKUU armapaTr JJisg PEIIeHUs MPaKTHUKO-
OPUCHTHPOBAHHBIX 33/1a4, HWHTEPIPETUPOBATH M OLCHUBATh IOJIYYEHHBIE
PE3YNIbTATHI.

OTnMYuTETbHOM OCOOEHHOCTBIO TPOrPAMMBI  SIBIISIETCS BKIIOUEHHE B KYypC
CTEpEOMETPUH B Hauaje €ro M3y4eHUs 3a/ad, pPelIaeMblX Ha YPOBHE HHTYUTHUBHOTO
NO3HAHUS, W ONpene’a¢HHbIM o00pa3oM opraHu3oBaHHas paboTa HaJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MTPOCTPAHCTBEHHOT'O MBILIUICHUS, CTUMYJIUPYET
NPOTEKaHHEe HMHTYUTHUBHBIX IIPOLIECCOB, MOTHUBUPYET K JaJIbHEHIIEMY HW3YYEHUIO
npenMera.

[Ipennourenue oTAAETCS HATISIAHO-KOHCTPYKTHBHOMY METO/y O0yUYeHUSsI, TO €CTh
TEOPETUYECKHE 3HAHUS HWMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON  JEATEIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IIPEICTABICHUN
y4daliuxcsi B Kypce CTepeOMETpUU MPOBOJIUTCA 3a CUET PEIICHMs 3a7a4 Ha CO3JaHue
MIPOCTPAHCTBEHHBIX O0OPA30B U 33/1a4 Ha ONEPUPOBAHKE MPOCTPAHCTBEHHBIMU 00pa3aMu.
Co3znanue o0pa3a MpOBOJUTCS C OMOPOM HA HATJIATHOCTD, a OTIEPUPOBAHUE 00Pa30M — B
YCJIOBUSIX OTBJICUEHHUS] OT HATJSHOCTH, MBICJIEHHOTO HW3MEHEHHSI €ro HCXOJHOTO
coZlepKaHUsl.

OcHoBHBIE conepxkaTenbHble JUHUU Kypca «l'eomerpun» B 11 kiacce: «Tena
BpauieHus», «BekTopsl 1 KoopAUHATEL B MpocTpaHCTBE». DOpMUPOBAHUE JIOTUYECKHUX
YMEHUM pacrpenensieTcsi He TOJbKO IO COAEpPKATENbHBIM JMHUSM, HO U IO ToJaM
00yJeHHUS Ha YPOBHE CpEHEro 00IIero oopa3oBaHMs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM peE3yjbTaTaM
OCBOEHHUsI pabouedl  mporpaMMbl, pacOpenel€éHHbIM MO0  rojamM  OOydeHwus,
CTPYKTYpPUPOBAHO TaKMM 00pa3oM, 4TOObI OBIaJCHUE T€OMETPUUECCKUMHU MOHATUSIMU U

HaBBIKAMHU OCYIIECTBIISVIOCH IOCJIEAOBAaTEIbHO W TOCTyHaTelbHO, C COOJIOJICHUEM
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MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIKCH B OOIIYIO CHUCTEMY
reOMETPUYECKUX NPEJICTABICHUN 00y4alolMXcs, paclmpsas U yrayonsas e€, oOpasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzyuenue reomerpuu otBoautes 1 yac B Henento B 11 kiacce, Bcero 34 yueOHbIX
yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

TeJia BpalueHust

[unuHaapuyeckass MOBEPXHOCTh, 0Opa3yIONIUE HUIWHIPUYECKONW MOBEPXHOCTH,
OCh HWJINHAPUYECKON MOBEpXHOCTHU. [lunuHap: ocHOBaHUS ¥ OOKOBasl MOBEPXHOCTb,
oOpasyroriasi U OCh; IJIOIIaAb OOKOBOM U MOJIHON MOBEPXHOCTH.

Konnueckass mOBEpXHOCTh, OOpa3yroIiue KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BepIillMHA, oOpasyrolmias u
OCh; ILIONIAJh OOKOBOW M TOJIHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yoliue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, IUAMETp; IUIOUIaJAb MOBEPXHOCTH C(hephl.
B3aumHoe pacnonoxenue chepbl M IIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
oAb cepsl.

N306paxkenne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka LUIMHIpPA U KOHYCA.

KomOunaruu ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONHCAHHBIN
okoJio cepsl; cepa, BMCaHHAS B MHOTOTPAHHUK, UK TEJIO BPAIICHHUS.

[Tonsitue 00 o6BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oO0BEME
OpSIMOYTOJILHOTO TMapajuiesenuneaa u ciaeactsus u3 He€. OObEM HMIMHIpPA, KOHYCA.
O06BEM mapa u miomaab chepsol.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHHUS MEXAY IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TETI.

Ceuenns nunuHApa (MapaJuieJbHO U MEPIEHIUKYJISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHUIO M MPOXOSIIEee Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockoctd U B mpocTpaHcTBe. CI0KEHUE UM BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasiioxkeHune BEKTopa MO TpPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno napamienenunena. Pemienne 3amad, CBA3aHHBIX C IPUMEHEHHEM
IIpaBUJI JEUCTBUN C BEKTOpamu. [IpsamMoyrosibHas cucTeMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunate! Bextopa. IIpocreiimue 3anaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHoe TpPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YIJIOB MEXAY MNPSIMBIMU U
m1ockocTsAMH. KoopAuHaTHO-BEKTOPHBIM METOT ITPU PEIICHUN T€OMETPUUYECKUX 3a7au.

C yuetrom padoueil nporpaMMbl BOCIUTAHMS MPEAYCMOTPEHO:

v\ yCTaHOBJIEHHE JOBEPUTEIBHBIX OTHOILIEHU I c 00y4JaroIuMHUCH,
CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCTIPUSATHIO 00y4aromuMucs TpeOOBaHUM U TIPOCKO
YUHTENs, TPUBJICYCHUIO WX BHUMAaHHUS K OOCYyXmTaemMoil Ha ypoke HH(PpOpMAIWH,
AKTUBU3AI[MU UX TIO3HABATEIHLHOU €SI TEIbHOCTH;

v’ moOyxkaeHdue oOy4aromuxcs COON0AaTh Ha YPOKE OOIIECHPUHSTHIE HOPMBI
MOBEACHUS, MPaBUia OOMICHUS CO CTAPIIUMHU M CBEPCTHUKAMH, TPUHITUIBI yIeOHOM
JUCUUIUIMHBI U CAMOOPTaHU3alINH;

v\ npuBieYCHHE BHUMAHUS 00YYAIOIINXCS K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha
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YpOKax sIBJIGHUH, OpraHu3alus HX pabOThl C NOJy4aeMOW Ha YpOKE COLHUAIbHO
3HAYMMOU MH(POpPMaLIHE;

v\ BKJIIOYEHHE B YPOK WIPOBBIX MPOLEAYP C IENbIO MOMACPKAHUS MOTHBAIIUH
00yJarouMXxcs K MOMYYCHUIO 3HAHWM, HATAKUBAHUIO MO3UTHBHBIX MEKIMYHOCTHBIX
OTHOILICHUH B KJIacce;

v OpUMEHEHHE Ha YpOKE HHTEPAKTUBHBIX (OpM paboThl ¢ 0O0yYarOUUMUCS:
WHTEIUICKTYaJbHBIX ~ WIP,  CTUMYJIUPYIONIUX  [MO3HABATENBHYIO  MOTHBAIIHIO
oOyyJarommxcs;

v UHHIMHPOBaHWE W  TMOJJEP)KKA  HCCIEIOBATEIbLCKONW  JEATEIBHOCTH
oOyyJarommxcs;

v JEMOHCTpalus O0y4yarolUMCsl TPUMEPOB OTBETCTBEHHOIO, T'PaKIaHCKOIO
MOBEJICHUS, TPOSBICHUS 4YEJIOBEKOJIIOOWsS W JOOPOCEPACUHOCTH Hepe3 Moa0op
COOTBETCTBYIOLIMX 3aJa4 JIJIsl PEIICHUS.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4e€OHOIr0 MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TpP.), YMEHUEM
B3aMMO/ICMICTBOBAaTh C COLMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIICHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEACHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ACTETUKY MATEeMaTUUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HWHTEpEcax 37J0pOBOT0 U 6e30macHoro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIICHHMS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryiisipHast Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
[IPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC JKU3HEHHbBIC IUJIaHBI;



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIASHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00J1aCTH OKPY’KAFOIIEH CPE/Ibl, INTAHUPOBAHUS IMTOCTYITKOB M OTICHKH X BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY>KAIOIICH CPEIIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH Kak cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOW KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO JEATCIbHOCTD
WUHAVBUAYAJLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pPe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MartemaTuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCEUSIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBLIX NPOYECCO8 0OVUaOWuxcs (oceoemue
Memo008  NO3HAHUSL  OKpYJCanue2o  mMupa,  NpuUMeHeHue  JI02UYeCKUX,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTEeMaTUUECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(UKaIMi, OCHOBAaHUS i OOOOIIEHWS W CpaBHEHUS, KPUTCPUH
MPOBOJMMOI0 aHAJIN3a;

e BOCIpUHUMATh, (POpMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;



e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajaraTb KpUTEPUU JJ1s BHIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (MIPSAMBbIE U OT TMPOTHUBHOTO), BHICTPAMBATL apTyMEHTAITHIO,
NPUBOJIUTH TPHUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBECHHBIC
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH crmoco0 peunieHus: yd4eOHOM 3ajayM (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BBHIOMpaTh HauWOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpodIemy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN OKCIICPUMEHT,
UCCJIEIOBAaHME 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
o0OBeKTa, SBJICHHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIE0BAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAaKKE BBIJIBUTATH
MIPEINOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISBIATH Je(DUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIS PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3NHUHBIX (PopMmax,
WJLTIOCTPUPOBATH TPadUUIECKU;

e OIICHUBATH HaAEKHOCTh uH(bopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becnequusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:
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BOCHPUHHUMATH U (POPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUIMU
U LIeJIIMU OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBATh MOSCHEHUS IO XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYyYECHHBIA pPE3yJIbTaT;

B X0JIe 00CYXAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sieMbl, periaeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MTOUCK
pEelIeHns; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3jiudyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIBHO BEIOUPATh (hOpMAT BBICTYIIICHUS
¢ Y4€TOM 3ajia4 NMPE3eHTALUU U OCOOEHHOCTEHN ayJuTOpHUH.

CoTpyaHun4ecTBo:

NIOHMMATh M UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/HOW ¥ HHIUBHIyaJIbHOM
paboThI TPHU pENICHUH YYEeOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IIAHUPOBATh  OPTraHM3allil0  COBMECTHOW  paboTHI,
pacmpeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOOPJMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMMUH TPOAYKT IO KPHUTEPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom ¢popmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]]a4H, BEIOMPATh CIIOCO0 pPeIIeHUs
C y4€TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIEeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB [IPU PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEHH;
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e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbHI

OnepupoBaTh MOHATHAMH: ITUIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
ATMHAPUICCKOHN MMOBEPXHOCTH; IMJIUHAP; KOHUYECKas TOBEPXHOCTh, 00pa3yoIIHe
KOHUYECKOH TTOBEPXHOCTH, KOHYC; chepruecKkas MoBEpXHOCTb.

Pacno3naBath Tena BpameHus (UIMHADP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudunmpoBaTs B3auMHOE pacrooKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallcHMS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUAMU: MHOTOTPAHHUK, BITMCAHHBIN B chepy U OTTMCAHHBIH
okoJ1o cdepsl; chepa, BIMCaHHASS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

BbIYuCHSATh COOTHOIICHHUS MEXIY IUIOMIAAsSMU MOBEPXHOCTENH U 00BbEMaMHU
MOA00OHBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInosiHATH (BBIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MNpPeoOpa3oBbIBaTh HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BbIONHATS  JEHCTBUSA  CJIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHITH, KAKUMU CBOMCTBaMH OHU 00JIaJatoT.

[TpumeHsATs TpaBUIIO MAapaJIEICTUIIEAA.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOIYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, Yrol MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBI.

HaxomuTe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO0, YTOJ MEXKITY
BEKTOpaMH, CKaJSIpHOE TMPOW3BENICHHUE, pACKIAIbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.
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[TpumensaTs reomeTpruueckre (akThl IS PEHICHHS CTEPEOMETPUICCKUX 3a/1a4,
MPEATOIarafoInX HECKOJIBKO IIar0B PEIICHUs, €CIIH YCIIOBUS MPUMEHEHUS 33 JaHbI
B IBHOH (hopme.

Pemate mpocTeiiniue reoMeTpuuecKre 3amadd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarte 3amaum Ha JOKA3aTEIBCTBO MATEMATHUYECKHX OTHOIICHUH W
HaX0XKJCHUE TCOMETPUICCKUX BEIMYMH M0 00pasiiaM Wik alropuT™MaM, IPUMEHSIS
W3BECTHBIC METOJIBI TIPH PEIICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a]1a4.

[IpuMeHAT,  TIpOCTEWIIME TMPOTrPaMMHBIC  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUYCCKUX 3a1aY.

[TpuBOMMTh TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacTiO3HABATh MPOSBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh TIONYYCHHBIC 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH peajbHBIC
CUTyalluh W TPUMCHITh HM3YyYCHHBIC IOHATHS B IIPOIECCE ITOMCKA PEIICHUS
MaTEeMaTUYeCKH C(HOPMYIUPOBAHHOW MPOOJEMBI, MOJICTUPOBATh  peabHBIC
CUTyalluh Ha s3BIKE TCOMETPUHU, HCCIEAOBATh ITOCTPOCHHBIC MOJACIH C
UCIIOJIb30BAaHMEM T€OMETPUYCCKUX IMOHATHH M TEOPEM, alrapaTa ajreOpbl; pemarhb
NPAKTHYCCKUE 3a]1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEJTNYUH.

J71st mpoBeIeHUsI TEKYIIIUX KOHTPOJIbHBIX padoT, EI'D ucnons3yercs rnepeyeHb
(kogudukaTop) MpoBEepseMbIX TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON TMPOTrpaMMBbl CPEIHETO OOIIero oO0pa3oBaHUS U DJIEMEHTOB
coJiep KaHMsl, TEKYIMe KOHTPOJIbHbIE pa0OThl COCTABIIECHBI U3 3aJJaHUH CIIETYIOIINX
MUCTOYHUKOB:

v SAmenxko UW. B. T'eomerpus. VYHuBeEpcadbHbI MHOIOYPOBHEBBIN
coopuuk 3ana4. 10—11 kimaccsl : yue6. mocobue a1t 061eo0pa3oBaT. OpraHu3aui
/ U. B. SImenko, C. A. lllectakoB. — 3-¢ u3n. — M. : IIpoceemenue, 2021. — 239
c.

4 EI'D 2025-2027. Matematuka. TunoBble BapuaHThl 3a1aHuid. ba3oBbIit
u poduneHeiit ypoBHU. Amenko U.B., CemenoB A.B. Dnexrponnsie kauru, PDF

4 OtkpeiTeiii 6ank 3amanuii ®UIIN: https:/fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-2
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IHHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJIBHOMW NPOI'PAMMBbBI

:lcl())(l)[BepﬂeMOFO IIpoBepsiembie NpeMeTHBIE Pe3y.ILTATLI 0CBOCHHA OCHOBHOI1
00pa30oBaTeIbHOI MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJibTara
6 ['eomeTpust
OnepupoBatb TOHATHSIMH: [THHIPAYECKast TIOBEPXHOCTD,
6.1 o0Opa3yroIue MWIMHAPUICCKOW MOBEPXHOCTH, MUIUHAP, KOHUYECKAS
' MOBEPXHOCTh, 00pa3yroImue KOHUYECKOH IMOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacno3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJYYEHHSI TEJ BpallleHus
6.4 KnaccuduiupoBaTs B3aMHOE pacroiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIAPOBOU CIIOW, OCHOBAHKE IIIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOS, MIAPOBOM CEKTOP
6.6 Beramcnate 0O0BEMBI W IUIOMIAAXM TIOBEPXHOCTEH TeNI BpAaIICHHUS,
’ TCOMETPHYCCKUX TeJI C MPUMEHEHHEM (popmMyIT
OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy W
6.7 OTIMCAaHHBII OKOJIO cdephl, cdepa, BIMCAHHAS B MHOTOTPAaHHHUK WU
TEJIO BPAICHUS
6.8 BblyncnsaTe COOTHOIIEHHMS MEXAY IUIOMAIsIMH TOBEPXHOCTEH U
) 00BpEéMaMHU TTIOJOOHBIX TEN
6.9 HsoGpaman; n3ydaeMmble (PUTYpbl OT PYKH U C IPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYpP: BHUIl CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tl
BpallleHUs
W3Bnekarb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (purypax, npeacTtaBieHHYIO Ha
yepTexkax U pUCyHKax
[IpumensaTs reomerpuueckue (HakThl Ui PelIeHUs CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEAINoIaraloiX HECKOJIbKO IIaroB PEIIeHHUs, €CIU YCIOBHS
PUMEHEHHUS 33JI1aHbl B ABHOH opme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B TPOCTPAHCTBE
BoInonHATh A€HCTBUSA CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSICHITh, KAKUMU CBOHMCTBAMHU OHH
o0azaroT
6.15 [TpumeHsITh MpaBUIO NMapajuieIenuneia Py CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JAEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJYNb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
yroil MeXJIy BEKTOpaMH, CKalIpHOE TMPOMU3BEACHUE BEKTOPOB,
KOJUIMHEAPHbIE ¥ KOMILJIAHAPHBIE BEKTOPBI
Haxonuth cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOpA HA YUCIO, YTOJ
6.17 MEXAYy BEKTOPaMH, CKaJISPHOE MPOU3BEICHHE, PACKIAIBIBATE BEKTOP

110 IBYM HCKOJUJIMHCAPHBIM BCKTOpPaAM
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6.18

3aﬂaBaTB IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOﬁ CUCTCMC KOOpAMWHAT

6.19

Pemwats 1mpocrelmine reOMETpUYECKHE 3aJadyd  Ha IPUMEHEHHUE
BEKTOPHO-KOOPAUHATHOIO METOAA

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUHN U
HaX0KIACHUEC T'COMCTPUICCKHUX BCJINYHH 10 06pa3uaM HJIK AJITOpUTMaM,
IIPUMCHAA HU3BECTHBIC METOAbI npu peICHUN CTaHJaPTHBIX
MaTeMaTHYCCKHUX 3ada4

6.21

[IpuMeHATH npOCTEHIIME MPOTrPaMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBI IPU PEUICHUU CTEPEOMETPUYECKUX
3a1a4

6.22

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKW3HH, PAaCIIO3HABATh MPOSIBJICHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE

6.23

[IpumeHsTh nOMyYEHHBbIE 3HAHMS Ha TPAKTUKE: AaHAJTU3UPOBATh
peaJibHbIE CUTYallUd W MPUMEHSATh W3YYEHHbIE MOHSITHUS B IpOliecce
MOUCKA PELIEHUS MaTeMaTU4ecKH CQPOpPMYIHMPOBAHHON MpoOIeMBbl,
MOJIEIMPOBATH PEAIbHBIE CUTYAIIMU Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh
ITOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM T€OMETPUUECKUX NOHATUN U
TEopeM, anmnapara ajiareoppl, perarb NpakTUYecKue 3a7auu, CBI3aHHbIE
C HAXO0XKJIEHUEM T€OMETPUUYECKUX BETUINH
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HPOBEPAEMBIE 3JEMEHTBI COAEPKAHUA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hunuuapudeckass MOBEPXHOCTh, OOpa3yrolne HUIMHIAPUUECKOW MOBEPXHOCTH,
OCh IWIMHAPWYICCKOW MOBEepXHOCTH. LlunwHAp: oOCHOBaHWMS U  OOKOBas
MOBEPXHOCTh, 00Pa3yIONIasi M OCh, IUIOIMIAAh OOKOBOH U MOJIHOM MOBEPXHOCTH

6.2

Konnueckass moBepXHOCTh, OOpa3yloOIIME KOHUYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM TOBepXHOCTH. KOHYC: OCHOBaHME U BEpIIUHA, 00pa3yromas
U OCh, IUIOMAJb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
o0pa3yrollye U BbICOTa, OCHOBaHMS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paauyc, AMAMETP, MIIOLIA1b TOBEPXHOCTH chepsl. Bzanmuoe
pacnojiokeHue cdepbl U IUNIOCKOCTH, KacaTesbHas MIIOCKOCTh K cdepe, MIIoIaab

cdepbl

6.4

N300pakeHue Ten BpalieHus Ha III0CKOCTH. Pa3BEépTka IMIMHIpPA U KOHYCa

6.5

KoMOuHauu Tten BpamieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHMK, OMHCAHHBIN
okoJio chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAICHUS

6.6

[Tonsatue 00 o06bEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 06 oOBEME
MPSIMOYTOJIPHOTO Tapajuiesienurena u ciuenctBus u3 He€. OObEM IMIIMHApA,
koHyca. O0bEM mapa u rionanas chepsl

6.7

[Tomobubie Tenma B mpoctpancTBe. COOTHOMIEHUS MEXKIY IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEIT

6.8

Ceuenust nuIMHIpa (MapaielbHO U TEPHIEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIINHY), CeUeHHUs 1apa

6.9

Bextop Ha mnockoctu U B mpoctpaHcTBe. ClIO)K€HHWE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHEe BEeKTopa Ha 4yHciio. Pa3znoxeHne BekTopa 1o TpéM HEKOMILIaHAPHBIM
Bektopam. IlpaBuno mapamnenenumnena. PemieHue 3amad, CBSI3aHHBIX €
MIPUMEHEHHEM IPaBIJI JEHCTBUM ¢ BEKTOpaMHU

6.10

[IpssmoyronpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpA.
[Ipocreiimue 3amaum B KOOpJAWHATAX. YTOJ MeXIy BekTopamu. CkansipHoe
MPOU3BEICHUE BEKTOPOB. Bhlunciienue yriioB Mexay MpsIMbIMU U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO NPH PEHICHUH T€OMETPUUYECKUX 3a/1a4
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MNPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOU
MNPOT'PAMMBI CPEIHEI'O OBIIEI'O OGPA3OBAHUWS

Kon IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
NpOBePsIEMOro OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
TpeOOBaHUs 0011ero oOpa3oBaHus

Brnanenne meromamu 10Ka3aTeNbCTB, aJTOPUTMAMHU pEIICHUS 3ajad;
yMeHue (GpopMynupoBaTh W ONEPUPOBATH MOHITUSAMU: ONpEACICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, NMPHU3HAK, JTOKA3aTEIbCTBO,
paBHOCWIIBHBIE  (DOPMYIMPOBKH; NPUMEHSATh  UX;  YMCHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
MPUBOAWTH TPHUMEPHl W KOHTPHPUMEpPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHIYKIINU; IPOBOIUTH JI0KA3aTeNbHbBIC PaCCYKICHUS
1 TMpH  PeIICHMM  3a7iad, OLCHMBATH JIOTMYECKYIO —TNPABUJILHOCTH
pacCy)KJIeHH; yYMEHHE OIEepHpOBATh TOHSATHSIMH: MHOXECTBO,
MTOJIMHOXKECTBO, OTEPAIlMi HaJl MHOYKECTBAMHU; YMEHHE HCIIOIH30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl  ONHCAaHWs  peajbHBIX
MIPOIIECCOB W SIBJICHWUH W TPU PEIICHUH 3ajad, B TOM YHUCIIE U3 JIPYrHX
y4eOHBIX TPEIMETOB; YMEHHUE OTIEPHPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MUK, rpad HA IUIOCKOCTH; YMEHHE 3aJaBaTh |
OTHCHIBATh Tpadbl pa3INUYHBIMU CIIOCOOAMU; HCTIONIB30BaTh rpadbl MpH
pelIeHnH 3a/1a4

YMeHue onepupoBaTh MOHATUAMHU: HATypallbHOE YUCIIO, LIEI0€ YUCIIO,
CTEIEHb C LIENIbIM [I0Ka3aTeIeM, KOPEHb HaTypaIbHOMN CTENEHH, CTEIIEHb
C palMOHAJIBHBIM IOKa3aTeJIeM, CTENeHb C JAECHCTBUTEIbHBIM
nokazaTeneM, JorapumM 4Yuciaa, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBHOTO 4YMCJA, OCTAaTOK IO MOJYJI0, PAalMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YUCJIO, MHOXECTBA  HATypallbHbIX,  LEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX 4YHCENI; YMEHHE HCIOJIb30BaTh
NPU3HAKU AETMMOCTH, HAUMEHBIINN OOIUI eNUTeNlb U HaUMEHbIlee
oOmiee kpaTHOe, alNropuT™ EBKIINAa npu peleHun 3a1a4; 3HaKOMCTBO
C pPAa3IMYHBIMM TO3UIUOHHBIMH CUCTEMaMH CUHUCIICHUS; yMEHHE
BBINOJIHATH BBIYMCIICHNUE 3HAUYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
5 CTENEHsAMH U Jorapudmamu, rnpeodbpaszoBaHus ApoOHO-paLlMOHATIBHBIX
BBIPQ)KEHUI; yMEHHE ONEepUpOBaTh MOHITUAMU: IOCIEJOBATEIBHOCTD,
apupmeTHyeckas ~ Oporpeccusi,  reoMeTpuueckas — Iporpeccus,
O0eckOHeuyHO yObIBaolasi TreoMeTpUYecKas IpOrpeccus; yMEHHe
3aJaBaTh  IIOCIIEJOBATEIbHOCTH, B TOM 4YHCIE€ C  IOMOILBIO
PEKYPpPEHTHbIX  (OpPMyJ;  yMEHHE  ONEpUPOBATh  MOHATHUAMU:
KOMIUIEKCHOE YHCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3alMCH KOMITJIEKCHBIX YUCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas U aireOpanyeckas); yMeTb
POM3BOJIUTH apU(PMeTHUYECKUE ACUCTBUS C KOMIUICKCHBIMU YHCIIaMU;
OPUBOJUTH  INPUMEPHI  MCIOJIB30BaHHUS  KOMIUIEKCHBIX  YHCEIL;
ONIEpUPOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, OonpelnenuTeib
MaTpHILIbl, FEOMETPUYECKUIA CMBICII ONIPEAETIUTENS

3 YmMmenue ONCpHUPOBATh MOHATHUAMU: pALlUOHAIIBHBIC, UPPAITUOHAIILHEIC,
IIOKa3aTCIIbHBIC, CTCIICHHEIC, J'IOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUUCCKUC
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YpaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI; YMCHUC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKJIECTBEHHOE MTPpeoOpa3oBaHue, ypaBHEHHUE,
HEpPABEHCTBO, CHUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCUIIBHOCTH
YpPaBHEHUM, HEPABEHCTB W CUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA U CHUCTCMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMBI C IapaMCTpOM; IPHUMCHATH
YpPaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJI PCIHICHHUA MAaTCMAaTUUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTe HayKU U pealbHOM JKU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (YHKIHWH,
NEePUOMIHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyYHKIMM, SKCTPEMYM (YHKIIMH, HauOoJIblliee U HaUMEHbIlIee 3HAUCHUS
(GYyHKIMM Ha MPOMEXYTKE, HenpepblBHas (QYHKIHS, aCUMITOTHI
rpajpuka ¢QyHKIUM, TepBas U BTOpas Mpou3BoJHas (yHKIuUWH,
TEOMETPUUECKHUI 1 (U3UYECKUN CMBICI MMPOU3BOIHOM, TEPBOOOpa3Has,
ONpENeNEHHBIM MHTErpall; yMEHUE HaXOJIUTh ACHUMIITOTHI Trpaduka
(YHKIIMM; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIIO3UIMHU (QYHKIHMA, HAXOIUTh YpaBHEHUE KacaTelIbHOMI
K rpaduky GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCHOJIb30BaTh NMPOU3BOJHYIO ISl HCCIIEIOBAaHUS
(GyHKIMM, HaX0AUTh HaHOOJIbIIINE U HAUMEHBIINE 3HAaUeHUs QYHKUNH;
CTpOUTh TIpadUKH MHOTOYJIEHOB C HCIIOJIb30BAaHWEM armapara
MaTeMaTH4eCKOIr0 aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO JJISl HAXOXKACHUS
HAaWIYy4Illero peuieHus B MPUKIATHBIX, B TOM YHUCIIE COLUAIbHO-
HSKOHOMHUYECKUX U (PU3NYECKUX 3aauax; HaXOAUTh IIJIOIIAIN U 0OBEMBI
¢bury ¢ noMouIbl UHTErpaja; IPUBOJAUTH MPUMEPbI MATEMATUYECKOTO
MO/IETIMPOBAHUS C MOMOILBIO AU (depeHInanbHbIX YpaBHEHUI

YMeHune omnepupoBarth MOHATUAMH: Tpaduk QyHKIMH, oOpaTHAs
dbyHKIIMS, KOMITO3UIKSA (QYHKIMH, TuHEHHAs (QYHKIUS, KBaIpaTHIHAS
dbyHKUIMS,  pandoHadbHas — (QyHKUOMs, — cTemeHHas — (QyHKIHS,
TpUTOHOMETpHUYEeCKHe (YHKIHMU, OOpaTHBIE TPUTOHOMETPUICCKUE
GyHKIMHU, TOKa3aTelbHas W Jiorapupmuydeckas (QyHKIHH, yMEHHE
CTPOHTH TpadUKU U3YyYCHHBIX (YHKIHMH, BBHIOJHATH PeoOpa3oBaHUs
rpaduKoB (HYHKIUH, UCTIONB30BaTh Pa(UKH ISl U3Y4YCHUS MTPOIECCOB
¥ 3aBHCUMOCTEH, MPU PELICHUH 3314 U3 JPYruX YUeOHBIX MPEIMETOB
W 33j71a4 M3 PealbHON >KWU3HU; BBIpaXKaTh (DOpMyiIaMH 3aBHCHMOCTH
MEX]y BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIIUH JIJIsI
peleHus ypaBHEHU, HEPAaBEHCTB M 33J1ay C apaMeTpaMu; U300paxarhb
Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PEUICHUN YypaBHCHUH,
HEPABEHCTB M UX CHCTEM

VYMeHue peurate TEKCTOBBIE 33Ja4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM U YaCTH, Ha JIBM)KEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIYT, HaJIOTH, 3a/1a41 U3 00J1aCTH yIIpaBJIeHUS TUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBMIO 33JauM, UCCIIENOBATh MOJyYEHHOE PEIICHHUE U
OILICHUBATh MPABJIONOJI0OHOCTh PE3yIbTaTOB; YMEHHE MOJEIUPOBAThH
peaybHbIE CUTYyallud Ha sI3bIKE MaT€MaTHKH; COCTABJIATh BBIPAXKEHHUS,
YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJauH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJENM C HCIOJIb30BAaHUEM ammapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT
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YMeHHe OmepupoBaTh IOHATUSAMHU: CpelHee apu(MeTHYecKoe,
MeanaHa, HauOoJIblIee U HaMMEHbIIee 3HAYCHHS, Pa3Max, JUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HA0Opa; yYMEHUE W3BIICKATD,
WHTEPIPETUPOBATh MHPOPMALIUIO, MPEICTABICHHYIO B Ta0IWIax, Ha
IrarpaMmmax, rpagukax, OTpakaromlylo CBOWCTBA PeaibHBIX MPOIECCOB
U SBJICHUH; NOpPEACTaBIATh HMHMOPMALMIO C TMOMOIIBIO Taldnull U
JUarpaMM; HMCCIIEIOBAaTh CTaTHUCTHUYECKHE JAaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpauyecKux METOJIOB U OJIEKTPOHHBIX CPE/CTB;
rpaguyeckn HCCIEI0BATh COBMECTHBIC HAOIIONCHHA C MOMOUIBIO
JMarpaMM pacCerBaHUs U JIMHEMHOW pEerpeccuu

YMeHne omnepupoBaTh MNOHATHAMU: CIIyYalHBIA OIBIT U CIIy4allHOE
cOObITHE, BEPOSATHOCTH CIYy4allHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSThH
(opMyIIbl CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, GOpMyiIy IMOJIHOM
BeposATHOCTH, Qopmyny beprymm, komOuHaropubie GakTel U
(hopMyIbl; OIIEHMBATh BEPOSITHOCTH pEAbHBIX COOBITUH; YyMEHHE
ONEPUPOBATh MOHATHAMU: CIydallHas BEJIWYMHA, PpaCIpEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJAHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUU pacupenesieHus |
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHE HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHnii sl peleHns 3a/1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OONBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
IPUBOAUTH IpPUMEpPHI MPOSABICHHUS 3aKOHa OOJBIIMX 4YHCET B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpHpPOBAThH
MOHATHAMM: COYETaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHUH, YHUCIIO
nepecTaHoBOK; OMHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS I PEeLICHMs 3a/1ad; OLlEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH OJIYYCHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh MNOHITUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIia, IUIOCKUHA Yrod,
JBYTPaHHBIN yroJl, TPEXIPaHHBIA YroJ, CKPELIMBAIOLIUECS MpsMBbIE,
napauieIbHOCTh U NEPIEHIUKYISIPHOCTD NMPSAMBIX U MIIOCKOCTEH, YroJ
MEXy MPSMBIMH, YroJl MEXIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHAE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH;, YMEHHUE HCIOJb30BaTh
OpU pelIeHUH 3a/ad H3ydeHHbIe (AKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI0 T€OMETPUYECKUX MOHSITHH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHUE 3a/1a4H

10

YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpBHI,
MHOTOI'paHHMK, IPAaBUIIbHBIM MHOTOT'paHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapainjenenunes, npu3Ma, nupampaa, ¢urypa u IMOBEPXHOCTb
BpallleHHs], LIINHAP, KOHYC, 1ap, cdepa, Miomaas chepsl, MiIomab
MOBEPXHOCTU IMUPaMUbI, MPU3MBI, KOHYCa, LMIMHJIpA, 00BEM KyOa,
OPSMOYTOJIBHOTO TMapajulesenunesa, NupaMuasl, MPU3Mbl, HUIMHIPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCAa U LIMIUHAPA,
NapajuleJIbHbIE OCH MM OCHOBAHUIO, CEYEHME I1apa, IJIOCKOCTH,
Kacatomasicsi cdepbl, HWIMHIPA, KOHYCAa, YMEHHE CTPOUTh CEUYCHHE
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MHOTOT'paHHHUKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI ¥ TOBEPXHOCTH
BpallleHUs, MX CEYEHUS, B TOM YHUCJIE C IOMOIIBIO IEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSATh CBOHCTBA T'E€OMETPUYECKUX QHTyp,
CaMOCTOATENBHO (HOPMYIMPOBATH OIPEACICHUSI H3Yy4aeMbIX (GUTYp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX M IPU3HAKAX I'E€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WJIHM OIPOBEPraTh HX; YMEHHE HPOBOJIUTH
K1accupuKanuio (GUTyp 10 pa3IWYHbBIM [pPU3HAKAM, BBITOJHSATH
HE0O0X0JMMbI€ JOTOJHUTENbHbBIE TOCTPOEHUS

11

YMeHue omnepupoBaTh IMOHSATHUSMHU: JBW)KCHHE B IIPOCTPAHCTBE,
napauIeIbHBIA MIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHUE MOAO0OMS, MOJAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPBI, B TOM YHCIIE B TIPHUPO/IE,
HCKYCCTBE, apXUTEKType; MCIOIH30BaTh TCOMETPUUCCKUE OTHOIICHUS
MPH PEIICHUH 33J1a4; HAXOJIUTh T'€OMETPHUYCCKHE BEIMYUHBI (ITMHA,
yroj, IJomaas, 00bEM) MpU pPEUIeHWH 3a7ad U3 JPYruxX y4ueOHBIX
MPEIMETOB U U3 peaTbHON KU3HH, YMEHUE BBIYUCIATH TEOMETPUUICCKUE
BEJIMYMHBI (JJTMHA, yroJ, TUIONIaab, 00BEM, IJIOMIAIb MOBEPXHOCTH),
WCIIOJIb3YS M3yYCHHBIE (DOPMYIIBI M METOJBI, B TOM YHCJIE: IDIOIIAIh
MTOBEPXHOCTH TTHPAMUJIBI, TIPU3MBI, KOHYCa, IMIHH/PA, TUTOIA b chephr;
00BEM Kyba, TIPSMOYTOJIBFHOTO MapaljIeNieuIe/1a, MTUPaMHUIbl, TPU3MBI,
IWIMHPA, KOHYyCa, Iapa; YMEHHE HaXOJHWTh OTHOIICHHE OOBEMOB
M0TI00HBIX (UTYD

12

YMeHue omnepupoBaTh  MOHATUAMHU:  MPSIMOYTOJIbHAs — CHUCTEMa
KOOpPJIMHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHUCIIO, Pa3oKEHUE BEKTOPA IO
0a3ucy, CKalsipHOE MPOU3BEIEHUE, BEKTOPHOE MPOU3BEICHHE, YIOJ
MEXAYy BEKTOpaMH; yMEHHE  HCIOJb30BaThb  BEKTOPHBIA U
KOOPJIMHATHBIA METOJ Ul pelIeHUs TeOMETPUUECKUX 3a/ay U 3a]ad
JPYTrUx y4eOHbIX TPEIMETOB

13

YMmenue BpIOMpAaTh MNOAXOIAIIMM METON JJIs pELIeHUs 3a]ay;
NOHMMAaHHME 3HAYUMOCTH MATEMAaTHKU B HM3yYEHUU MPUPOJHBIX U
OOILIECTBEHHBIX TMPOIECCOB M SBJCHHI; YMEHHUE paclo3HaBaTh
NpOSBIICHUE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHCKOM W MUPOBOU
MaTeMaTHYeCKON HayKu
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HEPEYEHD SJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

1HO MATEMATHKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
10 Panmonanenpie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, MPOIICHTHI,
' OECKOHEYHBIC MTEPHOMICCKHUE POOH
13 Apudmernueckuit KOpEHE HaTypaJibHOU cTeneHu. JlefcTBus ¢ apupMeTuuecKuMu
KOPHSIMH HATYPaJIbHOW CTETICHU
14 Crenenp c¢ wnenslM nokazatesneM. CTENeHb C pPalUOHAIBHBIM MOKAa3aTEeJEM.
' CBoiicTBa cTENEHU
15 CuHyC, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHblie U HaTypaibHbIE JOrapudMbl
JleifictButenbHble 4uca. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubmmkEéHHBIC BRIYUCICHHUS, TIPABUIa OKPYTJICHUSI, TPUKUIKA M OTICHKA
pe3yJibTaTa BBIYUCICHHI
1.8 [IpeobpazoBaHue BhIpaKEHUH
1.9 KomnuiekcHble uncna
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JJOTapU(OMHUICCKUE YPABHEHUS
2.5 Lenble U ApoOHO-paIOHaTbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JTorapu(HMHUIECKIE HEPABEHCTBRA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cCucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaeuTenb MaTpulbl
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocoObl 3aaanus ¢ynkuuu. ['padux dyHknuu. B3anmao obpaTHbie
¢dbyuakiun. Yéraple u HeuéTHble dyHkuuu. [lepuonundeckue QyHKIuu
Ob6nacTh ompeneneHUs] W MHOXeCTBO 3HaueHwil (yHkiuu. Hymu dyskuun.
39 [IpomexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcuMymbl U MHUHUMYMBI (QyHKUMU. HamOomblliee M HavMeHbIee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 Crenennas (GyHKIHS C HATypalbHBIM W IEJbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS n-0¥ CTENEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU
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Touku paspeiBa. AcumnToThl TpadukoB ¢yHKiui. CBoicTBa (QyHKIHIA,

36 HEINIPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33aHUs TIOCIIEJOBATEILHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTudeckoro aHanausa
4.1 [IpounsBoanas dynkuu. [Ipon3BoaHbIC AIeMEHTAPHBIX (HYHKIUH
[IpumeHeHne MPOM3BOAHOW K HCCIEIOBaHMIO (YHKIMHA HAa MOHOTOHHOCTHb M
4.2 SKCTpeMyMBbI. HaxoxaeHue HanOOJbIero 1 HAaMMEHBIIETO 3HAUCHHS (PYHKIIUH Ha
OTpPE3KE
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHoxecTBO, orepanuy HajJ MHOKecTBamMu. Jluarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ M TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpPXHOCTH BpalllCHUS
7.5 KoopauHats! 1 BEKTOPBI
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TEMATHUYECKOE IIVIAHUPOBAHUE C VYKA3ZAHUEM KOJUYECTBA

AKAJJEMUYECKHUX YACOB, OTBOJMMbBIX HA OCBOEHUE KAXIOW

TEMBIL, 1 BO3MOKHOCTH MCIIOJIb30BAHUS IO 3TOW TEME 20OP WJIN

HOP,

KOTOPBIE

ABJAIOTCA

YYEBHO-METOANYECKUMHA

MATEPHAJIAMHA

Ne
n/n

Tema ypoxka/
Pazgen

KoauuecTBO 4acos,
OTBOJAUMBIX HA
OCBOEHHE TEMBbI/

pa3aejia

Bcero

KoHTpoJib-
HbIe
paboThbI

IpakTH-

yecKHe
paboThI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Jlara
npose-
JAeHUus

Tena ppamenust

12

https://m.edsoo.ru/HYOWOLSKO

Cdepa u map: ueHtp,
paauyc, 1uaMeTp; MIomaib
MTOBEPXHOCTHU chephl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacnionoxxeHue
chepsl 1 TIOCKOCTH;
KacaTeJbHast MII0CKOCTh K
cdepe; miomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa
Ha miockocTu. CeueHus
mapa

https://m.eds00.ru/QDCFS8UGXE

Huwmmnapudeckas
MMOBEPXHOCThH, 00pasyromue
HWIMHAPUYECKON
MMOBEPXHOCTH, OCh
IAJTUHIPHIECKOM
MMOBEPXHOCTHU

https://m.edsoo.ru/8516BBEO7

HunuHap: OCHOBAaHUS H
OOKOBAas MOBEPXHOCTb,
oOpa3ymolas 1 ocCb;
Iomaas 60KOBOM 1
TTOJTHOM MTOBEPXHOCTH

https://m.edso0o0.ru/WOJR979V9

N3o00paxkenue nunuHapa Ha
ockoctu. PazBépTka
uunuuapa. CeueHus
HUIHHPA (TI0CKOCTBIO,
napajuieIbHON WIH
MEPIIEHAUKYIISIPHON OCH
WIHH]IPA)

https://m.edsoo.ru/OYMSPW10Z

Konuueckasi moBepXHOCTb,
oOpa3ymoire KOHUIeCKOU

https://m.edsoo.ru/H64QF3E6R
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IIOBEPXHOCTHU, OCb U
BEPILIMHA KOHUYECKOU
IIOBEPXHOCTHU

Komnyc: ocHoBanue u
BeplIrHa, oOpa3yromas u
0Cb; IUIOIAb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY cedu€HHBI KOHYC:
00pa3yrInue 1 BbICOTA;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

https://m.eds00.ru/SOVNITU20

10

N3006paxkenue koHyca Ha
IJI0CKOCTH. Pa3Béprka
koHyca. CeueHus KOHyca
(TTOCKOCTHIO,
MapayieIbHON OCHOBAHUIO,
Y TUTOCKOCTBIO,
MPOXOSIIEH yepe3
BEPIIHHY)

https://m.edsoo.ru/OPVOCKUYU

11

KoMmOunamus ren
BpaIllCHUS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/4VHGTYX8F

12

MHoOrorpaHHuk,
OTIMCAHHBIN OKOJIO cephr;
cdepa, BIMCaHHAS B
MHOTOTPaHHUK WU B TEJIO
BpallleHUS

https://m.edsoo.ru/RMYY1STLP

O0BEMEI TeJ

https://m.edsoo.ru/B9ORVIYC9

13

ITousarue 00 00BéMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tenn

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

14

O0bEM LMIMHIPA, KOHYCA

https://m.edso0o0.ru/W8TGNS5Z99

15

OO6bEM 1mapa u mIomaIh
chepsl

https://m.eds0o0.ru/G7TAYCMOTT

16

KonTpoabHasi padora mo
TemaMm ""Tesna Bpamenus"
n "O0LemsbI TET"

https://m.edsoo.ru/KCOMHISWW

17

ITogo6HBIE Tea B
MIPOCTPaAHCTBE.
CoOTHOILIIEHUS MEKTY
TUIOMIAISIMH TTOBEPXHOCTEH,
00BEMaMH OJOOHBIX TENT

https://m.edsoo.ru/4NO4FYUUX
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BekTopbl H KOOPAMHATHI
B IIPOCTPAHCTBE

10

https://m.edsoo.ru/4NCL4GOMF

18

Bekrtop Ha mockocTu u B
MIPOCTPAHCTBE

https://m.edso0.ru/AQ405SB7C

19

CI10’ke€HHE U BEIYUTAHUAE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOpa Ha
YUCIIO0

https://m.edsoo.ru/4H7PLGBI1

21

Pasnoxenune BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopam. [Ipasuiio
napajulesIenune1a

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBsI3aHHBIX
C IPUMEHEHUEM TTPaBUI
JEUCTBUN C BEKTOPAMH

https://m.edsoo.ru/73F23EPU5

23

KoopanaaTHO-BEKTOPHBIN
METO/ TP PEIICHUH
reOMEeTPUYECKUX 3a/1a4.
3HaKOMCTBO C
npodeccusMu: HHKEHEP-
CTPOUTEIb, HHKEHEP-
KOHCTPYKTOP 3JaHUI

(mpod. MUHHMYM)

https://m.edsoo.ru/BBII39Z7U

24

[IpsmoyronsHas cucteMa

KOOpAuHAT B IIPOCTPaHCTBE.

Koopaunats! BekTOpa.
[Ipocreitmume 3anauu B
KOOpJAMHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yroa Mex 1y BEKTOpaMH.
CkansipHoe mpousBeieHue
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

KonTpoabHasi padora mo
TeMe ""BekTopbl 1
KOOPAHHATHI B
npocrpancrae"

https://m.edsoo.ru/NSKELEBHL

27

Brruncienue YIJIOB MCXKAY
MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/EGRV3NF84

IloBTOpPEHuUe, 00001IeHNE,
CHCTEeMATH3alusd 3HAHUK

https://m.edsoo.ru/DORV3P725

28

IToBTOpenue. OcHOBHBIE
¢urypsl, hakThl, TEOPEMBI
Kypca IJIaHUMETPUU

https://m.edsoo.ru/16ASE1TYU
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29

[ToBTOpenue. 3anaun
IJITAHUMETPUU U METOJIbI X
pewrenus. Pemenue
MPaKTUKO-
OPHUEHTUPOBAHHBIX 3a/1a4

https://m.edsoo.ru/VEMVY73YE

30

HToroBasi KOHTPOJIbLHASA
pabora

https://m.edso0.ru/ZY6BYLY7W

31

[ToBTOpenue. OcHOBHBIE
(aKThl, aAKCHOMBI U
TEOPEMBI O
MapajieIbHOCTH U
HEePICHIUKYISPHOCTH B
CTEpPEOMETPUHU

https://m.edsoo.ru/UF02M943T

32

[ToBTOpEHME.
Muororpanauku. CeuyeHus
B MHOTOTpaHHUKaXx.
Pemrenne npakruko-
OPHEHTHUPOBAHHBIX 3a/1a4

https://m.edsoo.ru/FG4PIN2IF

33

[ToBTOpenue. Tena
BpameHus. Pemenne
IIPAKTHKO-
OPHUEHTUPOBAHHBIX 3a7a4

https://m.eds00.ru/VP8CXOC4C

34

[ToBTopenue. Tena
BpaieHus. Pemenue
MIPaKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

OBIIEE
KOJIMYECTBO YACOB
11O MPOT'PAMME

34

https://m.edso00.ru/70QSTDCAP
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