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HOACHUTEJBHASA 3ATINCKA

Pabouas nmporpamMmma cocTaBjieHa Ha OCHOBE:

1.®enepaibHOTO TOCYAAPCTBEHHOTO O0pa30BaTENIbHOIO CTaHIApTa  CPEIHEro
oOmero oopazoBanus ([Ipuka3z Munuctepcrsa npocsenieruss PO ot 17.05.2012 Ne413
« O0 yrBepxkaennn @PI'OC COO» ¢ u3m.);

2.0cHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl CpeaHEro oOIIero o0pa3oBaHUS
MAOY Ab6arckas COII Ne 1, nporokon negaroruyeckoro coeta ot 30.08.2023 r. No
18, c u3m. ot 23.05.2025;

3. IIpuka3a Munnpocsenienust Poccun ot 26.06.2025 N 495 "OO0 yTBepxaeHuH
benepanrbHOTO TIepedHs] YIeOHUKOB, JTOMYIICHHBIX K UCIOJb30BAaHUIO TIPH PeaTu3aIliH
HMMEIOIIUX FOCY/IapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO
o0IIlero, OCHOBHOTO OOIIEro, CPEeAHEero oOHero o0pa3oBaHUsI OpraHU3aIUsIMHU,
OCYUIECTBJISIONIMMUA 00pa30BaTEIIbHYIO JEATEILHOCTh M YCTAHOBJICHUS TPEIETHLHOTO
CpOKa MCIOJIb30BaHUSI UCKITIOUEHHBIX YUY€OHUKOB U pa3pab0TaHHBIX B KOMIUIEKTE C HUMU
y4eOHbIX mocoouii";

4. Yaebnoro rurana MAOY Ao6arckass COII Ne 1 na 2025 — 2026 yueOHbIH Tox;
5.®enepanbHoit paboueit mporpamMmbl Mo ydeOHOMY mpeametry «MaTemaTukay
(6a3oBbIii ypoBeHb) it 10-11 kimaccoB oOpa3oBaTeIbHBIX OpraHU3AIIHM.

PaGouass mporpamma yueOHOTO Kypca «I'eomerpus» 0a30BOro ypoBHS IS
oOyuaroruxcst 10 kimacca paspaborana Ha ocHOBe DenepaibHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CPEAHETo 00IIero 00pa3oBaHus, C Y4ETOM COBPEMEHHBIX
MHPOBBIX TPEOOBAHUH, TPEABABIIECMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPATUITUI
poccuiickoro oOpa3oBaHus. Peanmzamusi mporpammbl  00ecreuyMBaeT OBJAJICHUE
KIIFOUCBBIMA  KOMIICTCHIIUSMH, COCTABJIIFOIIIMMH OCHOBY JUISI CaMOPasBUTHS U
HEMPEPHIBHOTO 00pa3oBaHMs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHSI IMYHOCTU O0YUAIOITUXCSI.

HEJIN N3YUYUEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoMeTpHH Ha YPOBHE CpeIHEro 00IIero 0opa3oBaHus
00ycClOBJIEHa TMPAKTUYECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX M MPEAMETHBIX
pe3yJabTaToB  OOy4YeHHUs TeOMETPUM B  HANpPaBICHUU JIMYHOCTHOTO  Pa3BUTHUS
obOyuaromuxcs, GopmupoBaHusi (HYHKIIMOHATHLHON MaTeMaTHYECKOM TI'PaMOTHOCTH,
M3Y4YCHUSI NPYTrUX YYEOHBIX IUCHUIUIMH. Pa3BuThe y oOydarommxcs TpaBHIIBHBIX
MPEACTABICHU O CYIIHOCTH € TPOUCXOXKIACHUM TEOMETPHUECKUX aOCTPaKIni,
COOTHOIIICHUHM PEAIbHOTO W WJACAIBHOTO, XapaKTepe OTPAKECHHUS MaTeMaTHYECKOU
HAyKOW SIBIGHUM W MPOIIECCOB PEabHOIO MHUpPa, MECTE T€OMETPUU B CUCTEME HAyK U
pOJIM MaTeMaTUYECKOr0 MOJEIUPOBAaHUS B HAYYHOM TO3HAHMM W B MPAKTHKE



CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI YUAIIUXCS, a TAKKEe KaueCTB
MBIIICHUS, HEOOXOMMBIX JIJIS aanTaIlliid B COBPEMEHHOM OOIIIECTBE.
['eomeTpus sIBASETCS OMHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, Tak Kak oOOecleurMBaeT BO3MOXHOCTh HW3Y4YEHHUS KaK JUCIUIUIMH
€CTECTBEHHO-HAYYHOU HAMpaBJI€HHOCTH, TaK U TYMaHUTAPHOM.
Jlornyeckoe MbllUIeHUE, (opmMupyeMoe NpU HU3YYEHUH OO0Yy4YarOIIUMUCS
MOHSATUHHBIX OCHOB T€OMETPUM W TIOCTPOCHUU IETIOYKH JIOTUYECKUX YTBEPKICHUN B
XOJIe PeIICHUs TEOMETPUUICCKUX 3a7a4, YMCHHE BBIIBUTATh M OMPOBEPraTh THUIIOTE3bI
HEMOCPEICTBEHHO MCIONB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.
YMeHrne OpHEeHTHPOBATHCS B TIPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO BCEX
00JIacTAX ACSITEIBHOCTH YenoBeka. OpueHTAIUs YEIOBEKa BO BPEMEHH M TIPOCTPAHCTBE
— Heo0X0/IMMOE YCIIOBUE €TI0 COLUAIBHOTO ObITUS, (POpMa OTPAKEHUS OKPYKAIOILIETO
MUpa, yCIIOBUE YCIICIIHOTO MO3HAHUS M aKTUBHOTO MPEe0Opa3zoBaHusl ICUCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAUHSET pa3HbIe BUJIBI y4eOHOU U
TPYIOBON IEATEIBLHOCTH, SBISETCS OTHUM M3 MPOPECCHOHAIBHO BaKHBIX KadyeCTB,
MOATOMY aKTyallbHa 3ajada (OPMHUPOBAHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMITIOHEHTA
B MOJITOTOBKE K MPAKTUYECKOU JEATEILHOCTH 10 MHOTUM HAIPaBICHUSIM.
Llens ocBoeHus mporpammbl yueOHoOro kypca «l'eoMerpusi» Ha 6a30BOM YpOBHE
00yueHust — 0011e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUYAIOIIUXCS Yepes
oOecrieueHe BO3MOXKHOCTH TIPHOOPETCHHMSI M WCIOJB30BAHHUS CHUCTEMATHYCCKUX
TCOMETPUYECKUX 3HAHUM W JEHCTBUM, CHEUU(PUYHBIX TEOMETPUM, BO3MOKHOCTH
YCHEIIHOTO TMPOAODKEHUsT 00pa3oBaHMsI TO CHEIHAIBHOCTSAM, HE CBS3aHHBIM C
MIPUKJIAIHBIM UCIIOTH30BAHUEM T€OMETPHH.
[Iporpamma o reomeTpun Ha 6230BOM ypOBHE MpeAHa3HAYEHA I 00YJaIOIUXCs
CpEIHEeH IIKOJIBI, He MCTIBITHIBABIINX 3HAYUTEILHBIX 3aTPYTHCHUA HAa YPOBHE OCHOBHOTO
oOmero obpazoBanusi. Takum oOpazoM, oOyuaromuecs Ha 0a30BOM ypOBHE JIOJKHBI
OCBOHTH OOIIUE MaTEeMaTUYECKUE YMEHHsI, CBSI3aHHBIC CO CIENU(PHUKON TeoMeTpuu u
HEOOXOUMBbIC Il KU3HU B COBpeMEHHOM obOmiecTBe. Kpome 3TOro, oHu HMEIOT
BO3MOXXHOCTh W3YYUTh T€OMETPHIO OoJiee TiyOOKO, €Clii B JaJbHEHIIEM BO3HHUKHET
HEO0OXOAMMOCTh B TEOMETPUUECKUX 3HAHUSAX B MPO(HECCUOHATBHON e TeTLHOCTH.
JlocTikeHre 1€ OCBOCHHSI  MPOTpaMMbl  00ECIIEUMBACTCS  PEIICHHEM
COOTBETCTBYIOIHUX 3a7a4. [[propuTeTHRIME 3a1auaMu OCBOCHUS Kypca «I eoMeTpumn» Ha
0a30BOM YPOBHE SIBJISIFOTCSI:
e (opMupoBaHUE MPEACTABICHUS O TECOMETPUN KaK YaCTH MHUPOBOM KYJIbTYpPHI H
OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpaIIeHUs Kak O
BOXHEUIIIMX MATEMAaTUYECKUX MOJEJISIX, MO3BOJSIOMIUX OMUCHIBATh U U3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;



e (QopMupoBaHuE YMEHHS paclO3HABaTh Ha yepTekKax, MOJACIAX U B PEealbHOM
MHpE MHOTOTPAHHUKHU U T€JIa BPaIllCHHUS;

e OBJIQJICHUE METOJAMHU PELICHHS 3a/1ad Ha IOCTPOECHHUS Ha H300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHWE yMEHHS  ONEPUPOBATH  OCHOBHBIMHU  TOHSATHUSIMH O
MHOTOTPAaHHUKAX U TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHUEC ANTOPUTMAaMU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (OPMHUPOBAHHE
YMEHHS ITPOBOAUTH HECIIOKHBIE JOKA3ATEIbHBIE PACCYKACHUS B XO/I€ PEIICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJICPKAHHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MTO3HABATEJIbHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIUICHUS;

e (opMupoBaHue (PyHKIIMOHAIIBHOM TI'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHHU:
YMEHHUE paCIllO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEaIbHBIX )KU3HEHHBIX CUTYALUSIX U MPU U3YUYECHHUH APYTHX
Y4EOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(OopMyIHpPOBATH UX HA S3BIKE TEOMETPUH U CO3/1aBATh FT€OMETPUUECKUE MOJIEINH,
IPUMEHSTh OCBOCHHBIM T€OMETPHUYECKUW amnmapaTr [Jis PELICHHUS MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/la4, WHTEPIPETUPOBATH U OLIEHUBATH ITOJTYYCHHbIC
pE3ybTaTHI.

OTnMYUTENBbHON OCOOEHHOCTBIO MPOTPaMMBbl  SIBJIIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3ydyeHMs 3a7ad, PEIIAEMbIX HAa YpPOBHE HHTYUTHBHOIO
MO3HAHUA, W ONpENeIEHHBIM 00pa30oM OpraHuW30BaHHAs paboTa HaA HUMH, YTO
CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIHUPYET
MPOTEKAHUE HWHTYUTUBHBIX TMPOIECCOB, MOTHUBUPYET K JajbHEHIIEMY H3YyUYCHUIO
peaMeTa.

[Ipeanourenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHMsI, TO €CTh
TEOPETUYECKHE 3HAHUSA HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
IIPAKTUYECKON JEATENIbHOCTU. Pa3BuTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
y4daluxcsi B Kypce CTEpEeOMETPUU ITPOBOAMUTCS 3a CUET pElICHHUs 3a7ad Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00PA30B U 3a]1a4 Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMHU 00pa3amu.
Coznanue o06pasza MpOBOIUTCS C OTIOPOM Ha HATJIATHOCTH, @ OTIEPUPOBAHKIE 00Pa30M — B
YCIOBUSIX OTBJICYEHUS OT HATJIAHOCTHU, MBICJIEHHOTO HW3MEHEHHSI €r0 HUCXOJHOTO
COZIEpKaHMUSL.

OcHoBHBIE conepxkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanaukn», «lIpsiMbple W IUIOCKOCTH B NPOCTPAaHCTBE», «Tena BpalleHUs»,
«BeKTOpbl W KOOpAMHATBI B NPOCTpPaHCTBE». POPMHUpPOBAHUE JIOTUYECKUX YMEHUU
pacmpenensercs He TOJIBKO TIO0 COJIepKaTeIbHBIM JIMHUSIM, HO M TI0 ToJlaM OOYYEHHS Ha
YpOBHE CpeAHero o0uiero o0pa3oBaHus.



Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHSI  paboueil  mporpaMmbl, pacOpeAci€HHbIM IO TrojaM  oOyyeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJECHUE T€OMETPUUECKUMU MOHITUSIMU U
HABbIKAMHM OCYIIECTBJISUIOCH IOCIEAOBATEIbHO W TOCTYMNaTelIbHO, C COOJIOACHUEM
OPUHIMIA TTPEEeMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOyYaromIMXcs, pacuupsis U yriayosnss e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydenune reomerpum OTBOAMTCS 2 4yaca B Henemo B 10 kiacce, Bcero 68

y4eOHBIX YacoB.



COILEP KXAHUE YYEBHOTI' O KYPCA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsmMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 00 aKCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U
CIEACTBUS U3 HUX.

B3anmHOEe pacnonokeHue TMpsIMBIX B MPOCTPAHCTBE: MEPECEKAKOLIUECH,
IapajulesIbHbIE M CKpeInBaromuecs npsamMslie. [lapannenbHOoCTh NPAMBIX U INIOCKOCTEN
B INPOCTPAHCTBE: IApaJUICNIbHBIE TPAMBIE B IIPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX
OpSMBIX; NapaJUIEIbHOCTh NPSAMOM M IUIOCKOCTH. YTJbl C COHAlpaBJICHHBIMHU
CTOPOHAMH; YTOJ MEXKIy NPSMBIMHA B IpoCTpaHcTBE. [lapanienbHOCTh MIOCKOCTEH:
MapaJUieNIbHbIE IUIOCKOCTH;, CBOMCTBA MapajuieNbHbIX IockocTen. [Ipocreimme
MPOCTPAHCTBEHHbIE (DUTYypbl HA IUIOCKOCTU: TETpajap, KyO, MapasuiesenuIies;
MMOCTPOCHUE CEYCHHUI.

[lepnieHAUKYISAPHOCTh NPSIMOM U IUIOCKOCTH: MEPIEHIMKYJISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, MPSIMBbIC MapajulesIbHbIC U NEPIEHAUKYIIAPHBIE K IIOCKOCTH, MPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O NPSIMOM IMEPIECHINKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSAMON U INIOCKOCTBIO; ABYTPaHHBIN
YTOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. [leprnenauKkyisap 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIIOCKOCTH, MPOEKIHs (GUTYpHI Ha
IJIOCKOCTh. [lepneHInKyIIpHOCTh IUIOCKOCTEN: MPU3HAK NEPIECHANKYISIPHOCTU JIBYX
rockocTer. Teopema o TPEX NEPNECHANKYISAPAX.

MHOrorpaHHUKHU

[ToHsiTHE MHOrOTpAaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOIPAaHHMKH; pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yrosipHas
MpU3Ma; TPaHU U OCHOBAHMS MPU3MBI; IPsSMasi U HAKJIOHHASI TPU3MbI; OOKOBAs U MOJIHAS
ITOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsAMOYroJIbHbIM NapajuIeNICUIE] U €ro
cBoiicTBa. [Tupamupa: n-yronbHas nupaMujia, TpaHd U OCHOBAHUE MTUpaMUbl; OOKOBas
U TOJIHAsg NMOBEPXHOCTh MUPAMUbL, IPABWIIbHAS U YCEUEHHAsI MUPAMUIA. DJIEMEHTBI
npu3Mbl U Tnapamupl. [IpaBriibHbIE MHOTOIPAHHUKHW: IIOHSATHE IPABUIIBHOTO
MHOTOTpaHHUKA;, TMpaBUWJIbHAsA TMpU3Ma M MOpaBWIbHAA MNHPAMUJIA; MpaBUJIbHAS
TpeyrojbHas MUpamMua U MpaBWIbHBIA TeTpadip; KyO. [IpencrapieHue o mpaBUIIbHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JeKa’Ap U ukocarap. CedeHus: Npu3Mbl U MUPaAMUIBI.

CumMeTpus B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B NUpaMUax, Napauielienuneaax, npaBUIbHbBIX
MHOTOIPaHHUKAX.

Bobluucienue 31eMeHTOB MHOTOIPAHHUKOB: péOpa, nuaroHanu, yribl. [lnomans
OOKOBOI MTOBEPXHOCTH U MOJTHON TOBEPXHOCTH MPSMOM MPU3MBI, TIJIOMAIh OCHOBAHUH,
TeopeMa 0 OOKOBOM ITOBEPXHOCTH IPAMOM npu3Mebl. [1nomans 60K0BOI TOBEPXHOCTH H



MOBEPXHOCTU MPABWIBHON MHpaMubl, TeOpeMa O IUIOUIaAd YCEUEHHOW MUPAMUIBL.
[Tonstue 00 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBI.

[logoOubie Tena B mpoctpaHcTBE. COOTHOIICHHS MEXKAY IUIOHIAASIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

C y4eroMm padoyeil nporpaMMbl BOCIIMTAHUS NPeIyCMOTPEHO:
v\ yCTaHOBJICHHUE JIOBEPHUTEIBHBIX OTHOLIEHUI C oOyJaronmmucs,
CIIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCHPUSITHIO O0yUYaIOIUMHKC TPEOOBAaHUM U TIPOCHO
yudTeNs, MPUBICYCHUIO HUX BHUMAaHUS K oOCyXJaaeMoill Ha ypoke HH(PpOpMAIIUH,
AKTUBU3AllMU WX MTO3HABATEIIbHON NEATEIbHOCTH;
v' moOykaeHne oOydarommMxcs COOMoAaTh Ha YPOKE OOIIEIPHUHATHIE HOPMEI
MOBEJEHUS, MpaBUiia OOLIEHUsI CO CTapIIMMHU M CBEPCTHUKAMH, MPUHILIMIBI Y4EOHOU
JUCLUIUIMHBI 1 CAMOOPTraHU3alnu;
v\ TIpuUBIICYCHHE BHUMAHUS 00yUJarONMXCS K [ICHHOCTHOMY acleKTy H3ydaeMbIX Ha
ypoKax SIBJICHHWI, OpraHu3aius HUX padOThl C IMOJy4aeMOil Ha YpPOKE COIMAILHO
3HAYUMOM HH(DOpMaIUEH;
v\ BKIIIOYCHHEC B YPOK WMIPOBBIX TPOIEAYpP C LEIbI0 MOMIEPKAHUS MOTHBAIIMN
oOydJaronuxcsi K MOJyYeHUIO 3HAHUM, HAJaKUBAHUIO MO3UTUBHBIX MEXITMYHOCTHBIX
OTHOIIICHUM B KJIACCE;
v’ OpUMEHCHHE Ha YypPOKE HHTEPAKTUBHBIX (OpM pabOTHl C OOYYArOUHMMUCS:
MHTEJUIEKTYalIbHBIX ~ WIP,  CTUMYJUPYIOIIMX  [IO3HABATENbHYIO  MOTHBAIUIO

oOyyJarommxcs;
v UHHIMHMPOBAaHWME M MOJJEPXKKA  HCCIEIOBATENbCKOM  JEeSITEIBLHOCTH
o0yyJarommxcs;
v JIEMOHCTpAIKs OOYYaroIIMMCS TMPUMEPOB OTBETCTBEHHOTO, T'PakIaHCKOTO

TOBEJICHUS, TPOSBJICHUS YEJIIOBEKONIOOUS U J0OpPOCEpIEUHOCTH Hepe3 Moa00p
COOTBETCTBYIOIINX 33J1a4 JIJIS1 PECIICHMUS.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NIPOrpamMMbl  y4eOHOrO IpeIMETa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YJaroMIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCHICKOT0 OOLIECTBA, MPEACTABICHUEM O MaTEMATUYECKHUX
OCHOBax (YHKIIMOHHPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, MPOLEIYp
IPaXKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aHMOJIEHCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIHUSIMHU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKOW HJECHTHUYHOCTU, YBOXKCHUS K
OPOLUIOMY M HACTOAILIEMY POCCUHCKONW MAaTE€MaTHKH, LIEHHOCTHBIM OTHOLICHHEM K
JOCTHKEHUSIM POCCUMCKUX MATEMAaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHHUW B JPYrUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEM pOCCHICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUsS, ITHUYECKOTO IOBEACHHS, CBSA3AHHOIO C IPAaKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUN HAYKU U JEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JTMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAash 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUN, PACCYKICHUI; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3jiuvHbIX BUAOB HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHSTh MaTEMaTUYECKUE 3HAHUSI B MHTEpECcax
310pOBOTO M Oe30omacHOro obpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOC IHTAHHWE, COAJAHCHPOBAHHBIM PEKHUM 3aHATHH M OT/BIXa,
peryisipHas (Qu3nyeckass aKTHUBHOCTh); (PU3NYECKOTO COBEPLICHCTBOBAHUS, MpPH
3aHATHUSX CIIOPTUBHO-03/I0POBUTENILHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuyHbIM chepaM npodhecCuOHANbHON IESITEIbBHOCTH, CBSI3aHHBIM C MAaTEMATUKON U
e€ IpUIOKEHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BRIOOp Oynyieit npodeccun u
peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMYy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU;



FOTOBHOCTBKO K AKTHMBHOMY VY4YaCTUIO B PCIICHUM  IIPAKTHYCCKHUX  3aJa4
MaTEMaTHYECKOM HaIIPpaBJICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIBTYphl, ITOHUMAHUEM BIIUSHUS
COIIMAIBHO-A)KOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIbHOU
Cpelibl, OCO3HAHHEM TII00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
Ha TPUMEHEHWE MaTEeMaTHYeCKHX 3HAHWN i1 penieHus 3amad B 00yiacTu
OKpY’Kalolel Cpefbl, [UIAHUPOBAHUSA TOCTYNIKOB U OIEHKM UX BO3MOKHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

ILleHHOCTH HAYYHOTO IO3HAHMS:

c(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTUKH, TOHUMAHIEM MaTeMaTHIECKOM
HayKH Kak c(epbl YeIOBEYECKON JEATEIIbHOCTH, ITANOB €€ Pa3BUTHUSI U 3HAYMMOCTH
JUTSL pa3BUTHS IMBWIM3AINH; OBJIAJCHUEM SI3BIKOM MaTEMaTUKH U MaTeMaTHYeCKOM
KyJIBTYPOU KakK CpeJICTBOM MMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO
U UCCJIEIOBATEIBCKYIO IEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTtuka» XapaKTEPU3yIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU ~ OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATLHLIMU PECYIAMUBHBIMU OCUCTBUIMU.

1) YVnusepcanvuvie noznasamensnsie oeticmsus, obecneuusarom popmuposanue
0a308bIX KOZHUMUBHBIX NPOYECcco8 0Oyuaruuxcsi (oceoenue mMemooo8 NO3ZHAHUS
OKpYJHCarouieco Mupa, NpUMEeHeHue JA0SUYECKUX, UCCIe008ameNbCKuxX onepayui,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble Jornyeckue qeicTBuA:

e BBIIBIITH M XapaKTEPU30BATh CYLIECTBEHHBIE NMPU3HAKM MAaTEMATHYECKHUX
OOBEKTOB, TMOHATUM, OTHOIICHUH MEXAYy MOHATHSIMH; (OPMYIUPOBATH
omnpeneneHusl  MOHSATUM;  YCTAaHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpPaBHEHMS, KpUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIOPUHHMMATH, (QOPMYJIUPOBATH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEPAUTENbHBIE W OTpULATENbHbIC, €IWHUYHBIE, YacTHble M OOIIuE;
YCIIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIONCHUAX U YTBEP)KICHUSAX; Mpenaratb KpUTEpUH
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;



e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPIKICHUI
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTyMEHTAIUIO, TMPHUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh croco® pemieHus Yy4yeOHOM 3ajauud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJNEe TNOAXOMSIMUNA C yIETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJb30BAaTh BOIMPOCHl KAaK HCCIIEIOBATEIBCKUI HHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHe, MpodiIeMy,
yCTaHaBIWMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEKTa, SBICHUS,
Ipoliecca, BBISABICHUIO 3aBHCUMOCTEM MEXIYy OOBEKTaMH, SIBICHUSIMH,
poleccamu;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS W BBIBOJIBI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

e TMPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE TIPOIECCa, a TakKKE BBIIIBUTAThH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

e BBIABJATH Je(UIUTHI UHPOpPMAIIMHU, TAHHBIX, HEOOXOIMMBIX JJI OTBETa Ha
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHHOOPMAITUIO PA3TUIHBIX BUIOB U
dbopm TpeacTaBICHUS,

e CTPYKTYypUpOBaTh WHGOPMAIINIO, TPEJCTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJUTFOCTPUPOBATH TpapuuecK;

e OIICHUBATH HaJAE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITCIIBHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vuueepcanvmuvie = KomMMynukamuenwvle  Oeticmgus,  obecneuusarom

copMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH B GOPMYJIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMH H
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B
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YCTHBIX U IUCBMEHHBIX TEKCTAX, aBaTh MIOSCHEHMS 110 X0y PELICHUS 3aa4H,
KOMMEHTHPOBATh NIOJyYECHHBIN PE3YJIbTaT;

B X0Jl¢ 00CYX/IE€HHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXkIaeMON TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIeHUS; CONIOCTABIIATH CBOM CYKIEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
Jauajiora, OOHApYKMBaTh pa3IMYMe€ U CXOJCTBO MO3ULMI; B KOPPEKTHOM
(dopme popMyIUpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

MPEACTABIISATH PE3YyJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
MPOEKTa; CaMOCTOSTENILHO BHIOMPATh (pOpMAT BBICTYIIJICHUS ¢ YYETOM 3a]ad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBo:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAMBUIYaTbHON
paboThl TIpHW pelIeHWH YYeOHBIX 3a7ad; NPUHUMATHh IIeIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  PabOTHI,
pacmpenensiatb BHABI pabOT, JOroBapUBaTLCSA, OOCYX AaTh MpOIECC W
pe3ynbTaT paboThl; 00001IaTh MHEHHUS! HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYMIOBBLIX (hopmax padoThl (00CyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMB» ¥ HWHBIC); BBIIOJHITH CBOIO YacTh pPaOOTBI |
KOOPJIMHUPOBATh CBOM JCUCTBHS C IPYTUMHU WICHAMH KOMAaHJIbI; OIICHHBATh
KaueCcTBO CBOEr0 BKJIaga B  OOHMMH  TPOAYKT MO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

3) Vuueepcanvnvie pecynamuenwvie Oeiicmeaus, obecneyugaiom (Gopmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITh IJIaH, AITOPUTM PEUIEHUS 33]1auu, BBIOUPATh CIOCOO peIIeHus ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUM C Y4ETOM HOBOU
uHbopMaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh ~ HABbIKAMM  TIO3HABaTEIbHOW  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTU, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJACHHBIX OIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA IIETU U YCIOBHIM, OOBSICHSATH TPHUUUHBI
JOCTWKEHUSA WJIM HEJOCTHKEHHUS PE3yIbTAaTOB AEATEIbHOCTH, HAXOJUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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HHPEAMETHBIE PE3YJIBTATDBI

OnepupoBath NOHATUAMHU: TOUKA, IPsIMas, INIOCKOCTb.

IIpuMEHATh aKCHOMBI CTEPEOMETPUM W CIEICTBHS W3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh MOHATUSAMU: NAPAIIETBHOCTD U MEPIEHINUKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE PpAaCIOJIOKEHHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JBYTPAHHBIN YIroJl, TpaHu JIBYTPAHHOIO yria, pedpo
JBYI'PAHHOTO YIJIA; JIMHEVUHBIN yTOJl IBYTPAHHOIO yTJIa; TPALyCHAsi MEpa ABYTPAHHOIO
yria.

OnepupoBarh MOHATHUAMM: MHOTOTPAHHUK, BBIIYKIBIM W  HEBBITYKIBINA
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpaMUa; MpU3MA,
IOpSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccugunupoBaTe MHOTOTpaHHUKH, BBIOMpPasi OCHOBAHUSA JUIsl KilacCU(UKAIMK
(BBIMYKJIbIE U HEBBINTYKJIbIE MHOTOI'PAHHUKH; TIPABUIIbHBIE MHOTOI'PaHHUKH; TIPSMBIE U
HAKJIOHHBIE MPU3MBI, TapAJIJICICIHUIIEbI).

OnepupoBaTh MOHATUAMHU: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

CtpouTh ce4eHHsT MHOTOIPAaHHUKOB METOJIOM CJI€A0B, BBIMOJIHATH (BHIHOCHBIE)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3aaum Ha HaXOXJE€HHWE T'€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wiu
aNropuT™MaM, TIPUMEHSS UW3BECTHBIE AHAJUTHUYECKME METOABl IPU  PELICHUU
CTaHAAPTHBIX MAaT€MaTUYECKHX 3aJa4 HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOUKHU JI0 IPSIMOM, OT TOUKH JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS
MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE FEOMETPUUECKHUX BEJIMYMH MO 0OpaslaM WiIx
aNropuT™MaM, TIPUMEHSSI UW3BECTHBIC AHAJUTHYECKUE METOABl IIPU PEIICHHUH
CTaHAAPTHBIX  MaTeMaTHYECKUX  3aJa4 Ha  BBIYHACIEHUE  YIJOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSIMON U MIOCKOCTHIO, MEXTY MIIOCKOCTSAMH,
JBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAIM TOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
NUpaMuia) ¢ MpUMEHEHHEM (OPMYIT; BHIYMCIATH COOTHOLIECHUS MEXIY IIOLIAASIMU
MOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh
CUMMETPHH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.
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W3Bnekath, mpeoOpa3oBeIBaTh MW HHTEPNPETHPOBATH HHGMOpPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaxX, MPEACTABICHHYI0O Ha YEpPTeKax M
PHUCYHKaX.

[IpumeHaTs reomeTpuueckue (akThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAMOIATAIOIINX HECKOJIBKO MIaroB PEIICHUS, €CII YCIOBHS IPUMEHEHUS 3a/I1aHbI B
SIBHOM (hopme.

[IpuMeHsITh  MpOCTEUIINE  MpPOTpaMMHBIE  CPEICTBA W JIIEKTPOHHO-
KOMMYHUKAITHOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[TpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallUM M TPUMEHSTh U3YYCHHbIC TOHATHUS B TIPOllECCEe IIOMCKA pelIeHUs
MaTeMaTH4eCKH CPOopMYITMPOBAHHOHN TIPOOIEMBI, MOJICIIUPOBATH PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSHHBIC MOJEITH C HCIOIh30BAHUEM
F€OMETPUYECKUX TOHATUA M TEOpeM, ammapara ajreOpbl; peniaTh MNPaKTUYECKHe
3aJlauu, CBSA3aHHBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMUKH.

Hcnonb3yemple OLIEHOYHBIE MAaTEpHabl Ui MPOMEXKYTOYHOM aTTeCTaluU
pasmemiarorcsi Ha caite mKoJyibl. ColepiKaHhe KOHTPOJBHBIX HW3MEPHUTEIbHBIX
3aJlaHuil  OTIpeJieNsieTCsl cojepKaHueM (QeaepanbHoil paboyelt MmporpamMMbl 110
MaremMaTuke W pa3pabarteiBaeTcs Ha  ocHoBe  YHUBEPCAJIBHOI'O
KOANDPUKATOPA pacnpenenéHHbix Mo KiaccaM IPOBEPSAEMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl CPEIHETO OOIIEro
00pa3oBaHUs M AJIEMEHTOB COJIEPKaHMS MO T€OMETPHUH, PACIION0KEHHOM Ha caiiTe
OUIIN. [lma OUEHKM IOOCTWXKEHUS IUIAHUPYEMBIX PE3yJIbTAaTOB HCIOJIb3YIOTCS
KOHTPOJIbHBIE pa0OThI, COCTABIICHHBIE U3 33JIaHUN U3 CIEAYIOIINX NCTOYHUKOB:

v SAmenko U. B. 'eomerpus. YHuBepcalbHbIE MHOTOYPOBHEBBIN COOPHUK
3amgad. 10—11 xmaccel : y4eb. mocobue st obmeoOpa3oBar. opranuzanuid / 1. B.
Amenko, C. A. lllectakoB. — 3-¢ u3a. — M. : [Ipocsenie nue, 2021. — 239 c.

v EI'D 2025-2026. MaremaTtuka. TunoBble BapuaHThl 3aJaHuil. ba3oBeIil U
npoduiabHbIi ypoBHU. Amenko N.B., CemenoB A.B. Dnexrponnsie kauru, PDF

v OtkpeiThiii  0ank 3amanuii OUIIN: https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-2

13



HPOBEPAEMBIE TPEGOBAHUA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJLHOM NPOI'PAMMOBI

Koxa
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ MmporpaMMmal CpeaHET0 0611{61"0 06p330B3HI/Iﬂ

['eomeTpus
OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTb

HpI/IMeHHTB AKCUOMBI CTCPECOMCTPUU U CICACTBUA U3 HUX IIPU PCHICHUU

TCOMCTPHUYCCKUX 3adaYd

7.3

7.4

7.5

7.6

OnepupoBaTh MOHATHSAMH: MApPALIENbHOCTh M IMEPHEHIUKYISPHOCTD
MPSIMBIX U MJIOCKOCTEH

KnaccugummpoBars B3aMHOE pacCIONIOKEHUE TPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATHSAMH: IBYTPaHHBIA YroJj, TpaHU JBYTPAHHOTO yrija,
pedpo ABYTrpaHHOIO yIJia, JUHEWHBIM yroyl ABYrpaHHOIO yria, rpajycHas
Mepa JBYrpaHHOro yria

OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIIBI M HEBBITYKIIbII

MHOTI'OT'paHHUK, 3JICMCHTEI MHOTOI'paHHUKa, HpaBI/IJII)HI)IfI MHOT'OrpaHHUK

7.7

7.8

7.9

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTIOIPAaHHUKOB (MHMpamuaa, MpHU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS  JUId
KJIaCCU(UKALMU (BBITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAaHHHUKH, ITPaBUJIbHbIE

MHOT'OTPaHHUKH, ITPAMBIC 1 HAKIIOHHBIC ITPU3MBI, napannenennnenbl)

OHCpHpOBaTB MOHATHUAMMA: CEKyIIaA MIOCKOCTh, CCHCHUEC MHOTOTPaHHHUKOB

7.10

7.11

7.12

OOBACHATD IMPUHIUIIEI TOCTPOCHUA CEeUYeHUI MHOTI'OI'paHHUKOB, UCIIOJIB3YA

METO CJICO0B

Crpoutp cedeHHs MHOIOTPAaHHMKOB METOJOM CJIEAOB, BBINOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHH3Y

Pemate 3aaum Ha HaxOXKJAEHUE T€OMETPUUECKUX BEIHMYMH MO oOpas3nam
WIM aJropuT™MaM, MPUMEHSS U3BECTHbIE aHAJTUTHUYECKHE METOIbl IpH
pELICHUM CTaHJApPTHBIX MAaTeMaTHYeCKUX 3a/ad Ha BbIUMCICHHUE
paccTosSHUN MeXAy JBYMS TOUKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0

IMJIOCKOCTH, MCIKAY CKPCIINBAOIHUMUCH ITPAMBIMU
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Pemarn 3ala4i Ha HaXOXJACHUC I'COMCTPHUYCCKUX BCJIIMYUH I10 o6pa3uaM
WX ajlroOpuT™MaM, HOPHUMEHAA HU3BCCTHBIC AHAIUTHYCCKUEC MCTOABI IIpU
peICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3a/lad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPpCIIUBAKOIMIHUMUCA IIPAMBIMHU, MCKIY HpHMOfI N ITIIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

BeraucnsaTe 00bEMBI U IUTOMIAAH TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuia) ¢ MpUMEHeHHEM (OpPMYJl, BBIYMCISATH COOTHOIICHHS MEXIY

IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB

7.15

7.16

7.17

OnepupoBaTb NOHATHUSAMU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

W3Bnekatb, NnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HH(OpPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, TPEACTABICHHYI0 Ha
4epTeKax U pUCYHKaxX

[TpumensTp reomMerpuueckue (aKThl A PEIICHHS CTEPEOMETPHUCCKUX

3aa4, HOpeArnojiararommux HECKOJIbKO MaroB peHICHU:A, C€CJIU YCIOBUS

MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe

7.18

7.19

IIpuMeHATs DpocCTEHIIME MNPOTPpaMMHBIE CPEACTBA MW JJIEKTPOHHO-
KOMMYHUKAI{MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,Z[I/ITB MNpUMEPBI MATEMATUUCCKHUX 3aKOHOMepHO0TeI’I B IpHUPOAC U

JKHU3HHU, paCliO3HaBaTh MPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATH MONMy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh PEAIIbHbIE
CUTYyalUu U IIPUMEHATh U3YYCHHBIC ITIOHATHS B IIPOLECCE TIOUCKA PEILICHUS
MaTeMaTH4ecKu cOopMyIMPOBAHHOM MTPOOIEMbI, MOJIETUPOBAThH pEaIbHbBIE
CUTyallUd Ha S3bIKE NEOMETPHUM, MCCIENOBATh IOCTPOEHHBIE MOJIEIU C
HCIIOJIb30BaHNEM T€OMETPUUYECKUX MOHATHI U TeOopeM, ammnapara aireopsl,
pemiatb  IPAKTUYECKHE  3aJadd,  CBA3AHHBIE C  HAXOXICHUEM

TCOMETPHUICCKUX BCININH
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HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcCHOBHBIE TMOHATUS CTEepeoMeTpuu. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTre 06 aKCHOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH

" CICACTBUA U3 HUX

7.2

7.3

B3auMHOEe  pacnonoxeHWe  IpsAMBIX B IPOCTPAHCTBE:  HEPECEKaroLuecs,
napajuleJIbHbIe U CKpeIMBaromuecs npsmslie. [lapainensHOCT IPSMBIX U IIIOCKOCTER
B IIPOCTPAHCTBE: MapajlielbHble IpPsSMble B MPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX
IOPSIMBIX, MApPAUIEIBHOCTh NPSIMOM M IJIOCKOCTH. YTIUIBI € COHAIPAaBJICHHBIMU
CTOPOHAMH, YToJI MEXAY NPSMBIMH B IpOcTpaHcTBe. [lapaiinenbHOCTh MIIOCKOCTEN:
napajuleJbHble IIOCKOCTH, CBOMCTBA HapauleibHbIX IulocKocTed. IIpocreiimme
IPOCTPAHCTBEHHBIE (UTYyphl Ha IUIOCKOCTH: TETpa’ap, KyO, Napaiienenure],

IIOCTPOCHUC CEUCHUM

[lepnieHAUKYIAPHOCTh HPSAMOM UM IJIOCKOCTU: IEPHEHIUKYJSpPHBIE IpsMble B
IIPOCTPAHCTBE, MPSIMbIE MapajlielbHbIE U MEPIEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHUKYJIIPHOCTU NPSAMOM U IJIOCKOCTH, TEOPEMA O MPSMOM NEPIEHIUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY MPSAMOM U MIOCKOCTBIO, ABYIPaHHBIH
yroJI, IMHEHHBINA yroJl IByTpaHHOro yria. lleprnenauKkysp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOH J10 MIOCKOCTH, MPOEKIUS PUTYpbI HA
IUIOCKOCTB. lleprenquKyIIpHOCTD MIIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX

mockoctei. Teopema 0 TpEX MeprneHUKYIsIpax

7.4

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIMYKJIbIE H
HEBBIMYKJIblE MHOTOTPaHHHMKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronbHas
npy3Ma, TpaHU M OCHOBAHHMS TNPHU3MBI, MpsAMas U HAKIOHHAS MPU3MBI, OOKOBas U
MoJIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroabHbIN Mapaienenumnes
u ero cpoiicta. [lupamuaa: n-yronapHas nupamMuaa, TpaHd U OCHOBAaHUE NMUPAMUBI,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMU[IBI, MPaBUIbHAA U yCceUEHHasl MUpaMua.
OnemMeHTbl Npu3Mbl W nupamuabl. IIpaBUIBHBIE MHOTOTpaHHMKH: IOHSTHE
MPaBWIBHOTO MHOTOTpaHHUKA, MpaBUJbHAs MpU3Ma M MpaBWIbHAS NUPAMUIA,
npaBUIbHAS TPEYrojbHas NUpaMHIa U MPaBUIIbHBIN TeTpasip, KyO. [IpencraBnenue o
MPAaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, HOoJeKa’Ap U ukocadapyrue CedeHus

MMPU3MBI U TUPAMHUIBI
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7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOUKH, MIPSMOM, MJIOCKOCTH.
ONeMEeHTbl CUMMETpPUM B NUpPaMMIaxX, [apajulelieNunesax, IpaBUJIbHbBIX

MHOI'OIrpaHHHUKax

7.6

BbruniciieHne 371€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans
OOKOBOM TIOBEPXHOCTHM U IIOJIHOM IIOBEPXHOCTH MPSIMON MpPU3MBI, IUIOIIAMb
OCHOBaHHUH, TeopeMa 0 OOKOBON MOBEPXHOCTH MpsIMOM mpu3Mbl. Ilnomans 60koBOMA
IIOBEPXHOCTU W IIOBEPXHOCTH IPAaBUIBHOM IHpAaMHUIBI, TEOpeMa O ILIOLIAAH

yceuénHoil nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbl, TPU3MBI

7.7

[TonoOHsbIe Tena B mpocTpaHcTBe. COOTHOIIECHHS MEXIY IJIOUIAIIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN
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MNPOBEPSIEMBIE HA EI'Y IO MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOW OBPA3OBATEJBLHOU
MNPOTPAMMBI CPEJTHEI'O OBIHIETI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NPeMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbI CPe/IHEro 00111ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeromamMm J0Ka3aTenbCTB, aJrOPUTMaMM peLEHHs 3ajad;
yMeHue (opMyIHpOBaTh M ONEPUPOBATH MOHSATHAMH: ONpEICICHHE,
aKCUOMa, Teopema, CIJIEJCTBHE, CBOMCTBO, MPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MIPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOINOJIOKHOE YTBEP)KICHHE, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJ MAaTeMAaTUYECKOM HWHIYKINH;
IPOBOJUTH JJOKA3aTeNIbHbIE PACCYKACHUS IPU PEILIEHUH 3ajiay, OLICHUBATh
1 JIOTUYECKYI0 TPAaBUIBHOCTh  PACCYXACHUH; YyMEHHE OIEepUpOBaTh
HOHATUSIMH: MHOXECTBO, IOJJMHOKECTBO, OINEpPALMK HaJl MHOKECTBaMH;
YMEHHME HCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OINKCAHMs PEANbHBIX MPOLECCOB U ABJICHUN U IPU PELICHUHU 3a]1a4, B TOM
quciie U3 JPYrux y4eOHbIX IPEAMETOB; YMEHHUE ONIEPUPOBATH MOHITHSIMU:
rpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONUCHIBATh Tpadbl Pa3IMYHBIMUA CIOCO0AMU; UCTONb30BaTh rpadsl Mpu

peHICHUHU 3a1a1

VYMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, LIEJI0E€ YHUCIIO,
CTENEHb C LIeJbIM M0Ka3aTeseM, KOpeHb HaTypaJIbHOM CTENEeHHU, CTENEHb C
paloOHaIbHBIM IIOKA3aTeNIEM, CTENEHb C JEHCTBUTENIBHBIM IOKA3aTeleM,
jgorapudm 4Yuciaa, CUHYC, KOCUHYC W TAaHI€HC IPOU3BOJILHOTO 4YHCIA,
OCTaTOK II0 MOXYJ0, PALMOHAIBHOE YHUCIIO, MPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; yMEHUE UCTIOIb30BATh MPU3HAKH JISJIMMOCTH, HAUMEHBIINNA 001Nt
2 JIenuTeab M HauMeHbllee oOmiee KpaTHoe, aiaroputMm EBkinuga mnpu
pEIIEeHNN 3a7a4; 3HAKOMCTBO € PA3JIMYHBIMH MTO3ULMOHHBIMU CUCTEMaMHU
CUMCJICHUS; YMEHHE BBIIOIHITH BEIUMCIICHUE 3HAU€HUI U TpeoOpa3zoBaHUs
BBIPQKEHUI CO cTeneHsAMH M JorapudmMamu, mpeodpazoBaHHs APOOHO-
paloHaJIbHBIX  BBIPDAKEHUH; yYMEHHE ONEpUpOBaTh  MOHSATHSIMHU:
MOCJIEI0BATENbHOCTh, apuMeTHyecKkas MpOrpeccus, TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAaIOIIas TI'€OMETPHUYECKas IPOrPecCHs;

YMCHHUC 3aAdaBaTb MOCJICAOBATCILHOCTH, B TOM YHCJIC C IIOMOUIBIO
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PEKYpPPEHTHBIX (pOpMYJT; yMEHUE ONEPUPOBATH MOHATUSAMU: KOMILJICKCHOE
YUCIIO0, CONPSKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb U apryMeHT
KOMIUIEKCHOTO ~ 4Hucla, ¢opMa  3amUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); YMETb
NPOU3BOUTH apu(METHUECKUE AECUCTBUS C KOMIUIEKCHBIMU YHUCIIAMH;
IPUBOAUTH IIPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCEI; OIIEPUPOBATh
HNOHATHSIMM:  MaTpuua 2x2  u  3x3, onpeneiauTeslb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIC, MpPPAalMOHAIbHbIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTApU(PMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUs W HEPABCHCTBA, WX CHUCTEMbI; YMEHHE OIEpPUPOBAThH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, yYpaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHHH M HEPABEHCTB, PaBHOCWIBHOCThb
YpPABHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YPaBHEHUs,
HEPABEHCTBA M CHUCTEMBI C IIOMOIUBIO Pa3IUYHBIX IPUEMOB; peLIaTh
YpPAaBHEHUs, HEPABEHCTBA M CUCTEMBl C IIApaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PEUICHUS MaTEMaTUYCCKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUAMHU: (yHKUUSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJbllee U HaUMEHbIIee 3HAUYEHUs
(GyHKLIMU Ha MPOMEXYTKe, HenpepbIBHAs (PYHKIUs, aCUMITOTHI rpaduka
GyHKIMM, TIepBast U BTOpasl MPOU3BOJHAS (YHKIMH, T€OMETPUUYECKUIN U
¢u3nueckuif CMBICT TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; yMEHHWE HaXOAWUTh ACUMNTOTHl Tpapuka (GYHKIUH; YMEHHE
BBIUNCIIATh  TPOU3BOAHBIE CYMMBI, IPOMU3BEACHMs, YacTHOIO U
KOMIO3UIMN (PYHKINNA, HAXOAUTh ypaBHEHHE KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HaXOAWUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIHII;
YMEHHE HCIOJIb30BaTh MPOU3BOJAHYIO [UIsI HCCIEAOBAHUS (PYHKIIMA,
HaXOJUTh HaumOONbIINE W HaUMEHbIINE 3Ha4YeHUs (QYHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C HCIIOJb30BAaHUEM ammapaTa MaTeMaTHYecKOIo
aHaJIN3a; MPUMEHATb IPOU3BOJHYIO I HAaXOXKIECHUS HAWITY4IIero
pelieHuss B NPHUKIAAHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX H

(I)I/I3I/I‘-ICCI(I/IX 3azadax; HaXOJWTh ILIomaau M1 00BEMBI (I)I/Il“y C IMMOMOIIBIO
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HHTCrpajia, NpUBOAWUTL NMPHUMEPBI MATCMATHYCCKOr0 MOICIUPOBAHHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUIME: Tpaduk GyHKIUHA, 0OpaTHAs PYHKITUS,
KOMIO3UIUS (PYHKIUH, nuHeiHass (yHKIMS, KBajpaTHuHass (QyHKIu,
paunoHanbHass (QyHKUUS, CTeneHHas (QyHKIUS, TPUTOHOMETPHUYECKUE
¢byHKuMM, 0OpaTHBIE TPUTOHOMETpUYECKHe (DYHKIMH, MOKa3zaTelbHas H
norapupmuueckas (yHKIMH; YMEHHE CTPOMTh TIpadUKU H3YYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHUs  rpadukoB  (QYHKIUH,
UCMOJb30BaTh I'pauKU U1 U3Y4YEHUs MPOLECCOB U 3aBUCUMOCTEH, MpU
peLIeHNH 3a/a4 U3 JIPYTUX Y4eOHBIX NPEIMETOB W 3aJad U3 peabHOMH
KU3HHM; BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY BEIUYHHAMM,
UCTIOJIB30BaTh CBOWCTBA U TpaduKu (GYHKIMNA U pEIICHUS] ypaBHEHHIA,
HEpaBEHCTB M 3aJauy C IapameTrpamu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33JaYd pa3HbIX TUIIOB (B TOM 4HCIE Ha
HPOLIEHTHI, JOJIM M YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33/1a4d U3 00JIacCTH YIPABJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCAMM); COCTABIATh BBIPRKEHUS, YpaBHEHHUs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4M, MCCIEAOBAaThb IOJIYYEHHOE PEUICHHE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIUPOBATh
pealbHBIE CUTYyallMd Ha SI3bIKE MAaTEMAaTHKH; COCTABIITH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 3a1a4H, UCCIIEI0BATh
IOCTPOCHHBIE  MOJENIM C  MHCIOJb30BAaHMEM  ammapara  aiareopsl,

MHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHIAMHU: cpellHee apudMeTHuecKoe, MeauaHa,
HauOoJIpllIee U HaUMEHbIIee 3HAUeHUs, pa3Max, AUCIepCcHsi, CTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHHE W3BJIEKAThb, HHTEPIPETUPOBATD
uH(pOpMaIIKIO, MPECTABICHHYIO B Ta0IMIaX, Ha TuarpaMMax, rpadukax,
OTpakarolllyl0 CBOMCTBA peasibHbIX MPOLECCOB U SBJICHUI; MPEeACTaBIATh
UHPOpPMALIMI0O C TIOMOINBIO TaOMUIl M JUarpaMM; HCCIIEA0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCII€ C IPUMEHEHHEM TIpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uuecK UCCIIE0BATh COBMECTHBIE

HaOJIOJICHUS C TTIOMOIIBIO TUarpaMM PacCerBaHUs U JTMHEHHON perpeccuu

YMeHHne onepupoBaTh IMOHATHUAMM: CIyYalHBIA ONBIT M CIy4alHOE

COOBITHE, BEPOATHOCTh CIIYYallHOTO COOBITHS; YMEHHE BBIYHCIATDH
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BEPOSTHOCTh C HCIOJBb30BaHUEM TIpaUUeCKUX METOJO0B; IMPHUMEHSTh
GOpMyIIBI CIOKEHHSI M YMHOXEHHUS BEpOSITHOCTEH, (hopMyiy MOITHOM
BEPOSTHOCTH, (opMmyny bepHymim, koMOuHaTOpHBIE (GaKTHl U POPMYIIBI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
NOHATUSIMH: CIlydailHas BEJNWYMHA, pACHpEIeNICHHEe BEpPOATHOCTEH,
MaTeMaTU4ecKoe OXKHUIAHUE, AUCIEpPCHUs M CTAaHJApTHOE OTKIOHCHHE
ClyuallHOW  BeNWYHMHBI, (YHKIUM paclpenieieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTeIbHOTO ¥ HOPMAJIBHOTO PACIPE/ICICHHI; yMEHHE
UCTIOJIb30BaTh CBOMCTBA M3YUEHHBIX PACIpPEACICHUN Ul PeIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE NPUBOJAUTH NPUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B MPUPOIHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMCHHUE
OTIEPHPOBAThH TOHATHSAMHU: COYETAaHHE, ITEPECTAaHOBKA, YUCIIO COYETAHUH,
YHUCIIO  IEPecTaHOBOK; OumHOM  HpIOTOHa; yMeHHE  IpPUMEHSTH
KOMOWHATOpHBIE (D)AaKThI U PACCYKICHUS ISl pEIICHUS 3a/1a4; OILICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIATh BEPOATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmeHue onepupoBaTh NOHATUSAMHU: TOYKA, NpsAMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUI yroJl, 1BYyTPaHHbINA
YToJI, TPEXTPAaHHbBIN Yroy, CKPEIUBAONIMEC TTPSAMbIE, TAPAICIIbHOCTh U
MEPIECHAUKYIISIPHOCTD TNPAMBIX U IIJIOCKOCTEW, YroJl MEXAY MPSIMBIMU,
Yrojl MEXAYy MNpAMOM M IUJIOCKOCTBIO, YroJ MEXKIY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSMBIMH,
pacCTOSHUE MEXIY IUIOCKOCTSMH; YMEHUE HCMOJb30BATh MPH PEIICHUHN
3aJa4 U3y4eHHble (PaKThl U TEOPEMbI MJIAaHUMETPUHU; YMEHHE OIICHUBAThH
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MaTeMaTHYECKUE
MOJEIN C IOMOUIBIO TE€OMETPUYECKUX IOHATHA W BEJIUYMH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATHSAMH: IJIOWAAb (UTYPBI, 00bEM (GUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHHKA,
KyO, mMapaijenenure], OpusMa, nupamuga, Qurypa U IMOBEPXHOCTb
BpallleHNs, IWIMHAP, KOHYC, Imap, cdepa, miomanb cepbl, MIOMAIb
MOBEPXHOCTU MHpaMUAbI, MPU3MbI, KOHYyca, LWIMHApa, O00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleJenuea, NUPAMUJbL, MPU3MBbl, LHIMHIPA,

KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHUS KOHyca W LWIMHJpA,
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12

NapajuleJbHbIE OCH MWIM OCHOBAaHHIO, CEUEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, (UTYpPBl U TIOBEPXHOCTH
BpalICHUs], UX CEUEHHUs, B TOM YUCJIE C TIOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NPHUMEHSATh CBOHCTBA T€OMETPHUECKUX (UTYp, CAMOCTOSITEIHHO
dbopMynUpoOBaTh OMpeeNICHUs U3Y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M MpPU3HAKAX T'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOJUTH Kiaccupukauuwo Quryp 1o
pa3jIMyYHbIM IPHU3HAKAM, BBIIOJHITH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSMHU: JBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CUMMETPHUS HA IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MOAOOMS, MOA0OHBIE QUTYpBI; YMEHHE
pacro3HaBaTh paBHBIE W IMOJO0OHBIE (DUTYPBI, B TOM YHUCIIC B MPHPOJE,
UCKYCCTBE, apPXUTEKTYPE; UCIIOJIb30BaTh FTEOMETPUUYCCKHAE OTHOIICHHUS TIPU
peIICHNU 3a/ia4y; HaXOIUTh T'COMETPUUYECKHE BEIUYHMHBI (IJIMHA, IO,
IIOIAab, 00BEM) NIPU PEIICHUH 33]a4u U3 JAPYIHX YUYCOHBIX MPEAMETOB U
U3 PEATbHOW KM3HU; YMEHHUE BBIYHCISTH TEOMETPUYCCKHE BEITUYIHHBI
(nmuHA, yrous, ToHIaAb, OOBEM, IUIOMIAAL TMOBEPXHOCTH), HCIOJbB3YS
W3YYCeHHBIE (DOPMYJIBI U METOJbI, B TOM YHCJIC: TUIOIIAJb IMOBEPXHOCTH
MUpPaMUIbI, PU3MBI, KOHYCa, HUJIMHIpPA, TUIOMAIs cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNuIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

YMmenue ONCpUpOBATh NMOHATUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOpJAUHAT,
BCKTOpP, KOOPAWMHATBI TOYKH, KOOPAHWHATHEI BEKTOpPA, CyMMa BECKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHUCIIO, Pa3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOM3BCACHUC, BCKTOPHOC TMIPOU3IBCACHHUEC, YIrOoJl MCEKIAY
BCKTOpaMHu; YMCHUC UCIIOJIB30BAaTh BeKTopHLIfI n KOOpI[PIHElTHLIfI METOA

JJI1 pCIICHUSA TCOMETPHUYCCKUX 3a1a4d M 3a/1a4 JPYyTrux y‘-Ie6HBIX nmpeaMEcTOB

13

YMeHue BLI6I/IpaTL HO,Z[XOI[SIIJ.[PIIZ MCTOA IJIAA pCHICHUS 3a/la4r; TIOHUMAaHUC
SHAYUMOCTH MATEMATUKH B H3YYCHHU MNPUPOJHBIX H 06HI€CTB€HHBIX
nmponeccoB u HBHCHHﬁ; YMCHHC pacCrio3HaBaTb TPOABIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBEC, YMCHUC IPUBOAUTE IPUMEPHEI MATECMATHICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUWA, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kox IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
10 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATHYHBIE JAPOOH, MPOICHTHI,
) OCCKOHEYHBIC MTEPUOTUUECKHE TpodH
13 Apudmernueckuit KOpeHb HaTypajdbHOU cTeneHu. JIeHCTBUSA C apuMETHUYESCKUMHU
KOPHSIMHU HAaTypaJbHON CTENEHU
14 Crenens ¢ nensiM nokaszatesieM. CTeNeHb ¢ pallMOHAIBHBIM T0Ka3arenaeM. CBolicTBa
CTETeHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm ymucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JeiicTButenbpHbIe YKcia. ApudMeTndecKue onepamnnuu ¢ AeHCTBUTEIbLHBIMU YHCTaAMH.
1.7 [TpuGnmxEHHbBIC BEIYMCIICHUS, IPABIJIA OKPYTJICHUS, TPUKHIKA U OLEHKA pe3ysbTaTa
BBIYMCIICHU I
1.8 [IpeobOpaszoBanue BeIpaKeHUH
1.9 KommiekcHbie yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIC YPABHEHUS
2.2 HppannoHasibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHeHHs!
24 [TokazarenabHble U JIOTapUPMUUECKIE YPAaBHEHHUS
2.5 [lenpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUN. ONpeennTenb MaTpULIbI
3 OyHKIMH U TpaduKH
31 Oyukums, crnocoObl 3anaHus ¢(yHkuuu. ['papuk (yHkumu. B3aumHo oOpaTHbIE
) ¢dbynakun. YétHeie u Heu€éTHbIe QyHKmH. [lepuoaudeckue GpyHKuuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuumu. Hymm ¢yHkumn.
39 [IpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Maxkcumymbl ¥ MHHUMYMBI (yHKIuM. HaunOomnbinee M HauMeHblee 3HAYCHHE
(GYHKIIMY Ha IPOMEXKYTKE
33 CrenenHas (yHKIUS C HATYpaJbHBIM U LI€JbIM MoKazareneM. E€ cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHS n-0i CTeNeHn
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u JorapudmMudeckas GyHKIINU, X CBOMCTBA U TpaduKH
36 Touku pa3psiBa. AcuMnToThI rpadukoB GyHKIui. CBOMcTBa G YHKIIUA, HETIPEPHIBHBIX

Ha OTpe3Ke
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3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHbBIX TPOLIEHTOB
4 Havana maremaTH4ecKoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpumeHeHre TPOM3BOMHOW K UCCIEAOBAHHIO (YHKIMI Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOOoJbIIEro U HAaUMEHBIIEro 3HauYeHUs (PYHKIUU Ha
OTpE3Ke
4.3 [lepBooOpasnas. MaTerpain
5 MHoOXecTBa U JIOTHKA
5.1 MHokecTBO, onepaluu HaJ MHOXKecTBaMu. [{uarpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ INIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema 1 TOBEpXHOCTH BPAICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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TEMATHYECKOE TIJIAHUPOBAHUE C YKA3ZAHUEM KOJMNYECTBA

AKAJJEMUYECKHUX YACOB, OTBOJUMBIX HA OCBOEHHME KAXJIOM

TEMBbI, U BO3MOXKHOCTH UCIIOJIb30BAHMS IO 3TOM TEME 0P WIHN

HOP, KOTOPBIE SABJIAIOTCA YYEBHO-METOJJNYECKUMHU
MATEPUAJIAMHU
KoanuecTBo 4acos, JJIeKTpOHHbIE Aara
OTBOAMMBIX Ha undposbie U3y4YeHHSs
Ne O0CBOEHHUE TeMbl/ o0pasosateibHbIe
Tema ypoxa/ pecypcnl
n/n P pasaeJa
azje
Konrtpoas- Ipakrn- ILiag Dakr
Bcero HbIE yecKue
paboTel  paboThI
BBenenue B 10
CTepeoMeTPHI0

OCHOBHBIC TTOHSTHS

CTEPEOMETPHUU: TOUKA,

npsmMasi, II0CKOCTb,

npoctpancto. [IpaBuna
1 I/IEO6[)§)K€HI/I}I Ha I}:’))I/ICYHKaXZ 1 Enbmiorexa IOK

. https://m.edsoo.ru/aecc77cd

M300paXeHUS IIOCKOCTEH,

MapajjIeabHbIX TPSAMbIX

(0Tpe3KoB), cepeaArHBI

OTpe3Ka

[TonsTHs: nepecekarouecs

’ IUIOCKOCTH, 1 bu6mmoreka [JOK
IEpECEKAIOIINECS psIMast U https://m.edsoo.ru/2d8a9¢99
ITIOCKOCTh
[TonsaTHA: nepecekarommecs

3 TJIOCKOCTH, 1 bu6mmoreka [IOK
IepeceKaroIuecs npsamas u https://m.edsoo.ru/db685e73
MJIOCKOCTh
3HaKOMCTBO ¢
MHOTOTpaHHUKAMH,

4 n3o00pakeHue 1 bubnnorexa [JOK
MHOT'OIPaHHHUKOB Ha https://m.edsoo.ru/a63959%ed
pUCYHKax, Ha
MIPOEKITMOHHBIX YePTEKaAX
Hauanenbie cBenenus o

5 KyOe u nupamue, ux 1 bubmuorexa [IOK
Pa3BEPTKU U MOJEIIHN. https://m.edsoo.ru/b30dff38
CeueHurst MHOTOTPAaHHUKOB
Hauanenbie cBenenus o

6 KyOe u nupamupe, ux 1 bubnnoreka [JOK
Pa3BEPTKU U MOJEIH. https://m.edsoo.ru/3d8ffd32
CeueHurst MHOTOTPAaHHUKOB

7 [TonsTHe 00 1 bubmuorexa [JOK

AKCHOMATHYCCKOM

https://m.edsoo.ru/Occ5cdfe
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MOCTPOCHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUN

[Tonsarue 00
AKCUOMATUYECKOM

IJIOCKOCTEHN

. bu6mmoreka [JOK
8 TOCTPOCHHH CTCPEOMCTPHH. I https://m.edsoo.ru/239¢8cb4
AKCHOMBI CTEPEOMETPUH U ” ]
CJIEJICTBUS U3 HUX
[Tonsitue 06
aKCHOMAaTUYECKOM Bu6morexa LIOK
9 moctpoennu crepeoverpun: 1 https://m.eds00.ru/65c6b106
aKCHOMBI CTEPEOMETPUU U o ]
CJIEJICTBUS U3 HUX
[Tonsitue 06
AKCOMAaTUYECKOM Bu6morexa LIOK
10" moctpoenuu crepeomerpu: I https://m.edsoo.ru/258fc245
aKCHOMBI CTEPEOMETPUU U T ]
CIIEJICTBUS U3 HUX
IIpsimble U IIOCKOCTH B
NPOCTPAHCTBeE. 12
IMapa/ieJibHOCTH MPSIMBIX
U ILJIOCKOCTeH
Bsaumnoe pacnonoxenue
MPSIMBIX B TIPOCTPAHCTBE: BGmorexa LIOK
11 mepecexaroruiecs, ! https://m.edsoo.ru/1a2520f6
napajuleJbHble U
CKpELIUBAIOIINECS MPSAMbIE
[TapannensHOCTh MPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
12 HI: aJ'IJl?IeJ'II)HI)IG MpsIMBbIE B 1 Enbmiorexa TOK
P P https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE;
[apaJIeIbHOCTb TPEX
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
IIJIOCKOCTEN B
13 | mpoctpaHcTBE: 1 bubmorexka [TOK
POCTp ) . https://m.edsoo.ru/ee1d19b9
[TapamrensHOCTE IPSIMON U
MIJIOCKOCTH
14 VYIIIBI ¢ COHAINPABIEHHBIMU 1 bubnnoreka [JOK
CTOPOHaMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMHU B 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay nmpsSMbIMHU B 1 bubnmnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamnensHOCTH Bubmiorexa [IOK
17 | miIockocTel: mapajiaeabHbIe 1 https://m.edsoo.ru/2e 181255
MIJIOCKOCTH T ]
18 CBoiicTBa napaniebHbIX 1 bubnnoreka [JOK

https://m.edsoo.ru/e504d656
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IIpocreiimue

|9 | TIPOCTPAHCTBEHHBIE ¢burypsl 1 bubnmoreka [JOK
Ha IJIOCKOCTH: TETPasap, https://m.edsoo.ru/4a28dc02
KyO, mapasiesIeume
. bu6mmoreka [JOK
20 Hocrpochne ceucHuii 1 https://m.edsoo.ru/1d434d0f
N bubmuoreka [JOK
21 | locTpoenne cedermi 1 https://m.edsoo.ru/ec26fe5d
KourpoJabsHnas padora no
TeMe "[IpsiMble u
7y TUIOCKOCTH B 1 bubmuoreka [JOK
MPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e56
[MapanjeJabHOCTH NPSIMBIX
M IJI0CKOCTEi"
IlepneHAUKYJISIPHOCTH 12
NPSIMBIX U IJIOCKOCTEM
[lepnieHIUKYISIPHOCTD
73 MPSIMON U TJIOCKOCTH: 1 bubnuorexa [IOK
MEPIEHIUKYIIAPHBIE https://m.edsoo.ru/b19f6aSd
MPSIMBIE B IPOCTPAHCTBE
I1 € Imapajnie e
24 nep ﬂrllvlel;i IfIIKpHHHH:II)eHIfI ! 1 Enbmorexa LIOK
p JUKYIAP https://m.edsoo.ru/Oac11c95
IUIOCKOCTH
I1 € Imapajuie e
25 nep ﬂrllvlel;i IfIIKpHHHH:II)eHIfI ! 1 Bubmorexa OK
p JUKYIAP https://m.edsoo.ru/ba545966
IUIOCKOCTH
IIpusna
26 n;) P;'[;IHKI/IK JIAPHOCTH 1 bubmmorexa [IOK
p \,H yIAp https://m.edsoo.ru/f85bfc46
MPSIMOM M TIOCKOCTH
IIpn3nak
27 l'[eppl'[eHI[I/IKyﬂﬂpHOCTI/I 1 bubmorexa [TOK
o https://m.edsoo.ru/79165d15
MPSIMOM U TUIOCKOCTH
Teopema o npssMoi
28 me 1II)eH UK ;1);1 HOH 1 bubinorexa LIOK
P JUKYIAP https://m.eds00.ru/635¢5087
ILIOCKOCTH
T o
o |ntmomnet, [ B 10K
PHCHIMKYIAD https://m.edsoo.ru/bd3745f8
ILUIOCKOCTH
T o
o |npeonmet, [ B LOK
PHCHIMKYIIAD https://m.edso0o.ru/7d18834b
IUIOCKOCTH
[lepnienukynsp u
aKJIo €: PACCTOSIHUE O
31 ;EIJ:I/IHI;B;H(E)CKO(T:TIZIHH ' 1 bubmoreka [IOK
A ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOH 70
IUIOCKOCTH
Ilepne
pr HHHK_yHﬂp " bubnuorexa [IOK
32  HaKJIOHHBIE: PACCTOSTHUE OT 1

TOYKHU OO ITIJIOCKOCTH,

https://m.edsoo.ru/66fefadd
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paccTostHue OT NPSIMOU 10
IJIOCKOCTH

[lepnenaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT

33 | TOYKH 10 IJIOCKOCTH 1 Eubmioreka LJOK
A . https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT IpsIMOM 10
IIJIOCKOCTH
[lepnienaukynsip u
AKJIOHHBIE: PACCTOSIHUE O
34 ?oqEHH};B;n(I))CKO(TJT;HH ' 1 Enbmiorexa LIOK
A . https://m.edsoo.ru/dbee22bc
paccTosiHue OT IpsIMOH 10
IIJIOCKOCTH
Yribl MeKAy NPAMBIMHA H 10
IUIOCKOCTSIMH
v OCTPAHCTBE: Yro
Ay ip https://m.edsoo.ru/6b61b2b4
IIJIOCKOCTBIO
BYI'PAHHBINA yTOJI
36 J}:I[I/I}}II;I‘;IHHP’I (})I; , 1 Enbmorexa LIOK
r https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOI'O yria
BYI'PAHHBINA yTOJI
37 fﬂg;gHHﬁ Z; ’ 1 bubnunorexa LIOK
T https://m.edsoo.ru/c7c777ed
JBYTPAHHOI'O yria
[lepneHuKyISpHOCTD
IJIOCKOCTEH: MpU3HaK bub6nuorexa [IOK
38 1
MEPIEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepnenuKyIsIpHOCTH
IUIOCKOCTEM: ITPU3HAK bubnuotexa [JOK
39 1
MEPIEHINKYIAPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieH IUKYISIPHOCTD
TJIOCKOCTEH: TPU3HAK bubnuotexa [JOK
40 1
MEPIEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
A1 Teopema o Tpéx 1 bubnnorexa [JOK
NEPIEHINKYIIIpax https://m.edsoo.ru/e4972cdc
Teopema o Tpéx bubmuorexa [IOK
42 1
MEPIEHINKYIIAPAX https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx 1 bubnnorexa [JOK
MEPIEHINKYIAPAX https://m.edsoo.ru/9f246736
KonTtpoubHas pa6ora no
TeMaM
"IlepneHANKYJIAPHOCTH
44 TPAMBIX H IUIOCKOCTeH'" 1 1 bubnmoreka [JOK

"¥Yribl MexKAYy NPSIMbIMU
U ILUIOCKOCTAMHU"

https://m.edsoo.ru/5b971ef3
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MHOrorpaHHUKH

11

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTOTPaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC
MHOTOTPaHHUKU; pa3BEPTKA
MHOT'OTpaHHUKA

bubmuoreka [JOK
https://m.edsoo.ru/2d24e873

46

47

IIpu3ma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHHUS
IIPU3MBI; IIpsIMas U
HAKJIOHHAs [IPU3MBI;
OOKOBast ¥ OJTHAS
IIOBEPXHOCTb ITPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasiesienuIe U ero
CBOICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63ad

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683

48

[Inpamua: n-yroapHas
MpaMuia, FpaHy u
OCHOBAaHMUE MUPAMUIBL;
O0KOBast U MOJIHAs
IIOBEPXHOCTb ITUPAMU/IBI;
IIpaBWIbHASA U yCEUEHHAs
nupamuaa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

50

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUJIBHOTO
MHOTOTPaHHHKA;
IIpaBWJIbHAS IPU3Ma U
MpaBWJIbHAS MUPaMUJIA;
IIpaBWIbHAS TPEYTOJIbHAS
NMpaMu/ia ¥ IpaBUIIbHBINA
TeTpa’ip; Kyo
IIpencrasnenue o
MIPaBUJIbHBIX
MHOT'OTpaHHHUKaX: OKTa’dIp,
JOJEKadp U UKOCAIP

bu6mmoreka [JOK
https://m.eds00.ru/074c8865

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

ITmomane OOKOBOI
MTOBEPXHOCTHU U MOJIHON
MTOBEPXHOCTH MPSMOMN
IIPU3MBI, IUIOIIA/b
OCHOBaHMH, TEOpEMA O
OOKOBO TOBEPXHOCTH
MIPSIMOM TPU3MBI

bu6mmorekxa [IOK
https://m.edsoo.ru/37d84157

52

ITmomane OOKOBOI
MMOBEPXHOCTU U
ITOBEPXHOCTH MTPABUIILHOMN
MUpaMU/JIbI, TEOpEMA O
Iomaa OOKOBOH

bubmuoreka [JOK
https://m.edsoo.ru/5603e30b
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IIOBEPXHOCTU YCEUEHHOU
MTAPAMMIBI

KonTpoabHasi padora no

bubmuoreka [JOK

TOYKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 10

>3 Teme ""MHororpanHuku' https://m.edsoo.ru/a95f5c04
Cummerpus B
MPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIIbHO TOYKH,
54 Dewerrrat civerpi 5 u6morerca LIOK
p https://m.edsoo.ru/b9e777d9
nupamuaax,
napajuiejenumneaax,
MPaBUIBHBIX
MHOT'OTpaHHUKAX
Beruucnenue a5eMeHTOB
55  MHOTOrpaHHHMKOB: pEOpa, buGmorexa LIOK
https://m.edsoo.ru/6cdbecef
JTUArOHAaJU, YIJIbl
O0beMbl MHOTOTPAHHUKOB
N bubmuoreka [JOK
56 | Ionrie 00 obnéme https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
S7  Obvém nupamme! https://m.edso0.ru/235171b3
. bubmuoreka [JOK
58 | O6bEm nupamuLI https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 O6bEM nupami b https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 O6bEm mupamuLI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 | O6bEm npusMbL https://m.edsoo.ru/79853608
N bubmuoreka [JOK
62 O0wém mpusmeI https://m.edso0.ru/1€053890
N bu6mmoreka [IOK
63 O6bEm npusmbl https://m.edsoo.ru/482d3f51
KonTtpoJubHnas paéora nmo
Teme "O0BbEMBI
64 MHOTOrpaHHUKOB'"'/ bubnnorexa [JOK
KonTtpouabHas pa6ora Ha https://m.edsoo.ru/28a6573¢
NPOMEKYTOYHOH
aTTecTallu
IToBTOpEHUE: cevenms,
paccTosiHUA, YIJIbI,
00beMbI U MJIOIIATU
MHOTOTPAHHUKOB
65 ITosropenue. [TocTpoenue bubnnoreka [JOK
CEYECHHUI B MHOTOI'PAaHHHKE https://m.edsoo.ru/098bedad
[ToBTrOpenue. Beruncnenne
66 PAcCCTOSIHUM: MEXKIY JIBYMS bubnmoreka [JOK

https://m.edsoo.ru/f7792ba9

30




MIJIOCKOCTH, MEX]TY
CKPETUBAIOIIMMHUCS
MPSIMBIMU

IToBrOpenue. Beruncnenue
YTJIOB: MEXKIY
CKpELIUBAIOIIMMUCS

67  TPAMBIMH, MEXY TIPSIMOU U 1 Enbmiorexa LIOK
i https://m.eds00.ru/b9146bc0
IJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXKY
TIOCKOCTSIMU
63 [ToBTOpenune. OOBEMBI U 1 bubnnoreka [JOK
ILUIOIA A1 MHOTOTPAHHUKOB https://m.edsoo.ru/56765e8b
OBIIEE KOJIMYECTBO 68
YACOB 11O ITPOT'PAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B405277293499267705827922462814794623582890807199
Bnageney bawuHa Eneda BUKTopoBHa

OedcTevTened C 22.09.2025 no 22.09.2026
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