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HOACHUTEJDBHAA 3ATINCKA

Pabouas nmporpaMmma cocTaBjieHa Ha OCHOBE:

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

2.0cHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl CpeaHEro oOIIero o00pa3oBaHUs
MAOY Ab6arckas COII Ne 1, nporokon negaroruyeckoro coeta ot 30.08.2023 r. Neo
18, ¢ u3m. ot 23.05.2025;

3. IIpukaza Munnpocsenienust Poccun ot 26.06.2025 N 495 "OO0 yTBepxaeHuH
benepanbHOTO TIepedHsl YIeOHHKOB, JTOMYIICHHBIX K UCIOJBb30BAHUIO TIPH peaTu3aIliH
HMMEIOLIUX FOCY/IapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaAJIbHOTO
o0Iiero, OCHOBHOTO OOIIEro, CPEeAHEro oOmero o0pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBJISIONIMMUA 00pa30BaTEIIbHYIO JEATEILHOCTh M YCTAHOBJICHUS TPEIETHbHOTO
CpOKa MCIOJIb30BaHUSI UCKITIOUEHHBIX YUYEOHMKOB U pa3pab0TaHHBIX B KOMIUIEKTE C HUMU
y4eOHbIX OcoOmit";

4. Yaebnoro rurana MAOY Ao6atckas COI Ne 1 na 2025 — 2026 yueOHbIH rox;
5.®enepanbHoit paboueil mporpamMmbl Mo ydeOHOMY mpeametry «MaTemaTukay
(6a3oBbIit ypoBeHb) 1t 10-11 kiaccoB oOpa3oBaTeIbHBIX OpTraHU3AIIHM.

PaGouass mporpamma yueOHOTO Kypca «I'eomerpus» 0a30BOro ypoBHS ISt
oOyuaroruxcst 10 kimacca paspaborana Ha ocHOBe DenepalibHOTO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CPEAHETo 00IIero 00pa3oBaHus, C YIETOM COBPEMEHHBIX
MHPOBBIX TPEOOBAHUH, TPEABABISICMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPATUITUH
poccuiickoro oOpa3oBaHus. Peanmzamusi mporpammbl  00ecTeUyMBAeT OBJAJICHUE
KIIFOUCBBIMA  KOMIICTCHIIUSMH, COCTABJIIOIIIMMH OCHOBY JUISI CAaMOPasBUTHS U
HEMPEPHIBHOTO 00pa3oBaHMs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI IMYHOCTU 00YUAIOITUXCS.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoMeTprH Ha YPOBHE CpeHEro 00Iero oopa3oBaHus
0o0ycClOBJIEHa TMPAKTUYECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX M MPEAMETHBIX
pe3yJabTaToB OOy4YeHHUsT TeOMETPUHM B  HANpPaBICHUU JIMYHOCTHOTO  Pa3BUTHUS
obOyuaromuxcs, GopmupoBaHusi (HYHKIIMOHATBLHON MAaTEeMaTHYECKON TI'PaMOTHOCTH,
W3Y4YCHUSI NPYTUX YYEOHBIX IUCHUIUIMH. Pa3BuThe y oOydarommxcs TpaBHIIBHBIX
MPEACTABICHU O CYIIHOCTH € TPOUCXOXKIACHUM TEOMETPHUECKUX a0CTPaKIUi,
COOTHOILICHUHM PEAIbHOTO W WJACATBHOTO, XapaKTepe OTPAKCHHUS MaTeMaTHYECKOU
HAyKOW SIBIGHUM W MPOIIECCOB PEabHOIO MHUpPA, MECTE T€OMETPUU B CUCTEME HAayK U
pOJII MaTeMaTU4YECKOr0 MOJEIUPOBAaHUS B HAYYHOM TIO3HAHMM W B MPAKTHKE



CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YUAIIUXCS, a TaKKe KaueCTB
MBIIICHUS, HEOOXOMMBIX JIJIS aJalTaIlliid B COBPEMEHHOM OOIIIECTBE.
['eomeTpus sIBASETCS OMHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaKk Kak OOecleurnBaeT BO3MOXHOCTh HW3YUYEHHUS KaK JUCIUIUIMH
€CTECTBEHHO-HAYYHOI HAMpaBIC€HHOCTH, TaK U TYMaHUTAPHOM.
Jlornyeckoe MbllUIeHUE, (QopmMupyeMoe NpU HU3YYEHUH OO0YyUYarOIIMMUCS
MOHSATUHHBIX OCHOB T€OMETPUHM W TIOCTPOCHUU IETIOUKH JIOTUYECKUX YTBEPKICHUN B
XOJI¢ PeIIeHUs TEOMETPUUCCKUX 3a7ad, YMEHHE BBIIBUTATh M OMPOBEPraTh TUIIOTE3bI
HEMOCPEICTBEHHO MCIONB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.
YMeHrne OpHeHTHPOBATHCS B TIPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO BCEX
00JIacTAX ACSITEIBHOCTH YenoBeka. OpueHTAIUs YEIOBEKa BO BPEMEHH M TIPOCTPAHCTBE
— HEeo0X0/IMMOE YCIIOBUE €TI0 COLUAIBHOTO ObITUS, (POpMa OTPAKEHUS OKPYKAIOILIETO
MUpa, yCIIOBUE YCTICIIHOTO MO3HAHUS M aKTUBHOTO MPEe0Opa3zoBaHusl ICUCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSET pa3HbIe BUJIBI yUeOHOU U
TPYIOBOM ACATEIHHOCTH, SIBISICTCS OOHUM W3 TPO(PECCHOHATHLHO BaKHBIX KadyecTB,
MMOATOMY aKTyaJlbHa 3ajada (OPMHUPOBAHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUHOCTH 00OPa3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMITIOHEHTA
B MOJITOTOBKE K MPAKTUYECKOU JEATEILHOCTH 110 MHOTUM HAIPaBICHUSIM.
Ilens ocBoeHus mporpammbl yueOHOro kypca «l'eoMerpusi» Ha 6a30BOM YpOBHE
0o0yueHust — 0611e00pa3oBaTeILHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUYAIOIIUXCS Yepes
obOecrieueHe BO3MOXKHOCTH TIPHOOPETCHHMSI M WCIOJB30BAHUS CHUCTEMATHYCCKUX
T€OMETPUYECKUX 3HAHUM W JEeHCTBUM, CHEUU(PUYHBIX TEOMETPUM, BO3MOKHOCTH
YCHEIIHOTO TMPOAODKEHUST 00pa3oBaHMsI TO CIEIHAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOTH30BAHUEM T€OMETPHH.
[Iporpamma 1o reomeTpun Ha 6230BOM ypOBHE MpeAHA3HAYEHA I 00YJaIOIUXCs
CpEIHEH IIKOJIBI, He MCTIBITHIBABIINX 3HAYUTEILHBIX 3aTPyTHCHHA HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Takum oOpazoM, oOyuaromuecs Ha 6a30BOM ypPOBHE JIOJKHBI
OCBOWTH OOIUE MaTEeMaTUYECKUE YMEHHsI, CBSI3aHHBIC CO CIENU(HUKON TeoMeTpuu u
HEOOXOUMBbIC JJIsl KU3HU B COBpeMEHHOM obOmiecTBe. Kpome 3TOro, oHu HMEIOT
BO3MOXXHOCTh W3YYUTh T€OMETPHIO OoJiee TiyOOKO, €Cclii B JaJbHEHIIEM BO3HHUKHET
HEO0OXOAMMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(HECCUOHATBHON MeATeTLHOCTH.
JlocTikeHre 1€ OCBOCHHSI  MPOTpaMMbl  00ECTIEUMBACTCS  PEIICHHEM
COOTBETCTBYIOIHNX 3a7a4. [[propuTeTHRIME 3a1auaMu OCBOCHUS Kypca «I eoMmeTpumn» Ha
0a30BOM YPOBHE SIBJISIFOTCSI:
e (opMupoBaHUE MPEACTABICHUS O TECOMETPUN KaK YaCTH MHUPOBOM KYJIbTYPHI H
OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpaIeHUs Kak O
BXXHEUIIMX MATEMAaTUYECKUX MOJEJISIX, MO3BOJSIOMIUX OMUCHIBATh U U3y4yaTh
pa3HbIe SBJICHUSI OKPYKAIOIIETO0 MUPA;



e (QopMupoBaHUE YMEHHS pacClO3HABaTh Ha yepTekKaxX, MOJACIAX U B PEealbHOM
MHpE MHOTOTPAHHUKHU U T€JIa BPaIllCHHUS;

e OBJIQJICHUE METOJAMHU pEIICHHS 3a/1ad Ha IOCTPOECHHS Ha HM300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHME yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHSATHUSIMH O
MHOTOTPAaHHUKAX M TEJIaX BPAILICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHUE ANTOPUTMAaMU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (OPMHUPOBAHHE
YMEHUS POBOJANTH HECIOKHBIE T0KA3ATEIbHBIE PACCYKICHHS B X0J1€ PELICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJICPKAHHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0yYaromuxcs,
MO3HABATEJIbHOW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS;

e (opMupoBaHue (PyHKIIMOHAIIBHOM TI'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHHU:
YMEHHUE paCIlO3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pPEaIbHbIX )KU3HEHHBIX CUTYALUSIX U MPU U3YUYEHHUH APYTHUX
Y4EOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(OopMyIHpPOBATH UX HA S3BIKE TEOMETPUH U CO3/1aBATh F€OMETPUUECKUE MOJIEINH,
IPUMEHSTh OCBOCHHBIM T'€OMETPHUYECKUW amnmapar [Jis pPELICHHUS MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATh U OLEHUBATH ITOJTYYCHHbIC
pEe3ybTaTHI.

OTnMYUTENBbHON OCOOEHHOCTBIO TPOTPAMMBI  SIBJIIETCA BKIIOUEHHE B KypC
CTEPEOMETPUU B Hayajie €ro M3y4eHHs 3a/ay, PelIaeMblX HAa YPOBHE MHTYUTHBHOTO
MO3HAHUA, W ONpENeIEHHBIM 00pa30oM OpraHuW30BaHHAs paboTa HaA HUMH, UYTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U MMPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIHPYET
MPOTEKAHUE HWHTYUTUBHBIX TMPOIECCOB, MOTHUBUPYET K JaJbHEHIIEMY H3YyUYCHUIO
npeaMeTa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHMsI, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIT B CBOEH OCHOBE UYBCTBEHHOCTH IIPEAMETHO-
IIPAKTUYECKON JEATENIbHOCTU. Pa3BuUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
yyaluxcsi B Kypce CTepEOMETPHUM MPOBOAMUTCS 3a CUET PEIICHMs 3a7ad Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00PA30B U 3a]1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU 00pa3amMu.
Coznanue 006pasza mpOBOJUTCS C OTIOPOM Ha HATJIATHOCTH, a ONIEPUPOBAHKIE 00pPa30M — B
YCIOBUSIX OTBJICYEHUS OT HArJIAIHOCTHA, MBICJIEHHOTO HW3MEHEHHS €ro HUCXOJHOTO
CoZlepKaHUsl.

OcHoBHBIE conepxkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpanaukn», «lIpsMble M TUIOCKOCTH B TPOCTpPaHCTBE», «Tena BpalieHHs»,
«BeKTOpbl W KOOpAMHATBI B NPOCTpaHCTBE». POPMUpPOBAHUE JIOTUYECKUX YMEHUU
pacmpenensercs He TOJIBKO TI0 COJIepKaTeIbHBIM JIMHUSIM, HO M TI0 T0JIaM OOYyYEHHS Ha
YpOBHE CPEJHET0 00111eT0 00pa3oBaHus.



Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHSI  paboueil  mporpaMmbl, pacOpeAesi€HHbIM IO TrojaM  oOy4eHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJECHUE T€OMETPUUECKUMU MOHITUSIMU U
HaBBIKAMHM OCYIIECTBJISUIOCH IOCTEAOBATEIbHO W TOCTYMNaTelIbHO, C COOJIOACHUEM
OPUHIMIA TPEEeMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCh B OOIIYI0 CUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOyYaromMXcs, pacuupsis U yriayosnsas e€, oOpasys
MIPOYHbIC MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha wusydenue reomerpun oTBOAMTCA 2 yaca B Henmento B 10 kiacce, Bcero 68
y4eOHBIX YaCOoB.



COILEPKXAHUE 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.

B3anmHOe pacnonokeHue TMpsAMBIX B MOPOCTPAHCTBE: MEPECEKAKOLIUECH,
IapajulesIbHbIE M CKpelnBaromuecs npsamMslie. [lapannenbHOCTh NPAMBIX U INIOCKOCTEN
B INPOCTPAHCTBE: IApaJUICIIbHBIE TPAMBIE B IIPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX
OPSMBIX; NapaJUIEIbHOCTh NPSMOM M IUIOCKOCTH. YTJbl C COHAlpaBJICHHBIMHU
CTOPOHAMH; YTOJ MEXKIy NPSIMBIMH B IpocTpaHcTBE. [lapanienbHOCTh MIOCKOCTEH:
MapaJUieNIbHbIE IUIOCKOCTH;, CBOMCTBA MapajuieNbHbIX IIockocTen. [Ipocreitmme
MPOCTPAHCTBEHHbIE (UTYypbl HA IUIOCKOCTU: TETpajap, KyO, MapasuieenuIies;
MMOCTPOCHUE CEYCHHUI.

[lepnieHAUKYISAPHOCTh NPSIMOM U IUIOCKOCTH: NEPIEHIMKYJISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajulebHbIC U NEPIEHAUKYIIAPHBIE K IIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM U IUIOCKOCTH, TEOpEMa O NPSIMOM IMEPIECHANKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NPSAMOU U INIOCKOCTBIO; ABYTPAaHHBIN
yTOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. lleprnenauKkyisap u HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIIOCKOCTH, MPOEKIHs (PUTYpHI Ha
IJIOCKOCTh. [lepneHanKyIIpHOCTh IUIOCKOCTEN: MPU3HAK NEPIEHANKYISIPHOCTH JIBYX
mrockocTer. Teopema o TpEX NEPNECHANKYISAPaXx.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBINYKJIBIE MHOTOIPAaHHMKH; pa3BEPTKa MHororpaHHuka. IIpusma: n-yrosipHas
MpU3Ma; TPaHy U OCHOBAHMS MPU3MBI; IPsSMasi U HAKJIOHHASI PU3MbI; OOKOBAs U MOJIHAS
MMOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsAMOYroJIbHBIM NapajuIeNICMIE] U €ro
cBoricTBa. [lupamuna: N-yronpHas nupaMmuia, rpaHd ¥ OCHOBaHUE NTUPaAMU/IbI; OOKOBas
U TOJIHAsg NMOBEPXHOCTh MUPAMUIbL, IPABUWIbHAS U YCEUEHHASI MUPAMUIA. DIEMEHTBI
npu3Mbl W Tpamupl. [IpaBribHbIE MHOTOIpAHHUKHW: IIOHSTHE IPABUIIBHOTO
MHOTOTpaHHUKA;, TMpaBUWJIbHAsg TMpU3Ma M MOpaBWIbHAA MNHUPAMUJIA; MpaBUJIbHAS
TpeyrojbHas MUpamMuia U MpaBWIbHBIA TeTpadip; KyO. [IpencrapieHue o mpaBUIbHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JeKa’Ap U ukocarap. CedeHus: Mpu3Mbl U MUPAMUJIBI.

CumMeTpus B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTU. DJEMEHThl CUMMETPUU B MUpaMUax, Napauielienuneaax, npaBUIbHbBIX
MHOTOIPaHHUKAX.

Bobluucienue 31eMeHTOB MHOTOIPAHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans
OOKOBOI TOBEPXHOCTH U MOJTHOW TOBEPXHOCTH MPSMOM MPU3MBI, TIJIOMAIh OCHOBAHU,
TeopeMa 0 OOKOBOM ITOBEPXHOCTH IPsAMOI npu3Mebl. [1nomans 60K0BOI TOBEPXHOCTH H



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

[logoOupie Tena B mpoctpaHcTBE. COOTHONIICHHS MEXKAY IUIOHIAAsIMU
MOBEPXHOCTEN, O0BEMAMU MTOJOOHBIX TEN.

C y4erom pabdoyeil nporpaMMbl BOCIIMTAHUS NPeTyCMOTPEHO:
v\ yCTaHOBICHHUE JIOBEPUTEIBHBIX OTHOLIEHUI C oOyJaronMmucs,
CIIOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPUSITHIO O0yUYaIOIUMHUC TPEOOBaHUM U TIPOCHO
yuuTeNs, MPUBICYCHUIO HUX BHUMaHUS K oOOCyXJaeMoil Ha ypoke HH(PpOpMAIUH,
AKTUBU3AllMU UX NTO3HABATEIIbHON JEATEIbHOCTH;
v’ moOykaeHne oOydarommxcs COOMoAaTh Ha YPOKE OOIIENPHUHATHIE HOPMEI
MOBEJEHUS, MpaBuiia OOLIEHUsI CO CTapIIMMHU UM CBEPCTHUKAMU, MPUHLIMIBI Y4EOHOU
JUCLUIUIMHBI 1 CAMOOPTraHU3aLUN;
v\ TIpuUBIICYCHHE BHUMAHUS 00yUJArOMMXCS K [ICHHOCTHOMY acleKTy H3ydaeMbIX Ha
ypoKax SIBJICHHMI, OpraHu3aius HUX padOThl C IMOJy4aeMOil Ha YpPOKE COIMAILHO
3HAYUMOM HH(DOpMAaIUEH;
v\ BKIIIOYCHHEC B YPOK WMIPOBBIX TPOIEAYpP C LEIbI0 MOMIEPKAHUS MOTHBAIMU
oOy4Jaronuxcsi K MOJy4YeHUIO 3HAHUM, HAJaKUBAHUIO MO3UTUBHBIX MEXITMYHOCTHBIX
OTHOIIICHUM B KJIACCE;
v’ NpUMEHCHHWE Ha YPOKE HHTEPAKTUBHBIX (OpM pabOTHl C OOYYArOUMMUCS:
UHTEJUIEKTYaJIbHBIX ~ WIP,  CTUMYJUPYIOIIMX  [IO3HABATEIbHYID  MOTHBAIUIO

o0yyJarommxcs;
v UHMIOMHPOBAaHWE M MOJJEPXKKA  HCCIEIOBATENbCKOM  JEeSITEILHOCTH
oOyuJarommxcs;
v JIEMOHCTpAIis OOYYaroIIMMCS TMPUMEPOB OTBETCTBEHHOTO, T'PakIaHCKOTO

TOBEJICHUS, TPOSBJICHUS YEJIIOBEKONIOOUS U J0OpPOCEpIEUHOCTH Hepe3 Moa00p
COOTBETCTBYIOIINX 3314 JIJISl PCIICHMUS.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NIPOrpaMMbl  y4eOHOrO IpeIMETa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YJarOMIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOLIECTBA, MPEACTABICHUEM O MaTEMATUYECKHUX
OCHOBax (YHKIIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, MPOLEIYp
IPaXKJaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHEM B3aMMOJIEHCTBOBAThH C
COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMUSIMHU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAaHCKON HJCHTUYHOCTU, YBOXKCHUS K
OPOLUIOMY M HACTOAILIEMY POCCUHCKONW MAaTE€MaTHKH, LIEHHOCTHBIM OTHOLICHHEM K
TOCTHKEHUSIM POCCUMCKUX MATEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHUHW B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JYXOBHBIX LICHHOCTEH pOCCHICKOTO Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO IOBEACHHMS, CBSA3AHHOIO C IPAKTUYECKUM
MPUMEHEHUEM JTOCTHXKEHUM HAYKU U JEATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUN, PACCYKICHUI; BOCTTPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUAOB HCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS PUMEHSTh MaTEMaTUYECKHUE 3HAHUSI B MHTEpEcax
310pOBOTO M Oe30omacHOro obpasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOC THTAHHWE, COAJAHCHPOBAHHBIA PEKHUM 3aHATHH M OT/bBIXA,
peryisipHas (Qu3nyeckass aKTHUBHOCTh); (PU3MYECKOTO COBEPLICHCTBOBAHUS, MpPH
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIILHOMN AESITEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbIM chepam npodhecCuOHANbHON IESITEIbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U
e€ IpUIOKeHUSIMU, YMEHHEM COBEpILIATh OCO3HAHHBIN BRIOOp Oynyieit npodeccun u
peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HU;



IFOTOBHOCTBKO K AKTHMBHOMY VY4YaCTUIO B PCIICHUHM  IIPAKTHYCCKHUX  3aJa4
MaTEMaTHYECKOM HaIIPpaBJICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYpHl, ITOHUMAHUEM BIIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMATIbHOU
Cpelibl, OCO3HAHHEM TJI00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpUeHTaluen
Ha TPUMEHEHWE MaTEeMaTHYeCKWX 3HAHWM i1 penieHus 3amad B 00JiacTu
OKpY)Kaloled Cpefbl, I[UIAHUPOBAHUSA TOCTYNIKOB U OIEHKM UX BO3MOXKHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

ILleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAaHHEM MaTeMaTHIECKOM
HayKH Kak c(epbl YEJIOBEYECKON JEATEIIBHOCTH, ITANOB €€ Pa3BUTHUSI U 3HAUMMOCTH
JUTSL Pa3BUTHS [IMBWIM3AINH; OBJIAJCHUEM SI3BIKOM MaTEMaTUKH U MaTeMaTH4eCKOM
KyJIbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOCKTHYIO
U UCCJIEIOBATEIBCKYIO EATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOEHHUS IMPOTPaMMbl y4yeOHOTO TperMeTa
«Marematuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHLIMU 0eUCTNEUIMU.

1) Vuueepcanvnvie noznaseamensvhwie oeticmesust, 0becneuusaom Gopmuposanue
0Aa306bIX KOZHUMUBHBIX NPOYECCO8 00YUaAOWUXCcsi (0C80€HUe Memoo08 HO3HAHUS
OKpYJCaAOwe2o0 Mupa, NnpUMeHeHue JI02UYECKUX, UCCIe008ameNbCKux onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble 1ornyeckue AecTBU:

e BBIBJSITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKM MATEMAaTHUYECKHX
O00OBEKTOB, TOHSTHA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUPOBATH
OTpeneicHUsT  TOHATUH;  YCTAaHABIIMBAaTh  CYIISCTBCHHBIH  IPHU3HAK
KJaccu(UKauy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHMs, KpUTEpUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC M 0OIIue;
YCIIOBHEIE;

e BBIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPCUHS
B (aKkTax, MaHHBIX, HAONIOJCHUIX U YTBEPKACHUSIX; MpeasiaraTh KpUTepUn
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;



e JI€NaTh BBHIBOJBI C WCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, ICIYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTUH;

e TIPOBOAMTH CAMOCTOSTEHHO J0KA3aTeILCTBA MATEMATHYCCKUX YTBEPKICHHIH
(mpsiMBle W OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIUIO, TMPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS U
BBIBO/IBI;

e BBIOMpaTh croco® pemieHus Yy4yeOHOM 3ajauud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C YIETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUSL:

e HCIOJb30BAaTh BOIMPOCHl KAaK HCCIEIOBATEIBCKUI HHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpEUHE, MpodiIeMy,
yCTaHaBIMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OOBEeKTa, SBICHUS,
Ipoliecca, BBISABICHUIO 3aBHCUMOCTEM MEXIYy OOBEKTaMH, SBICHUSIMH,
MPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUS W BBIBOJIBI MO pE3yjbTaTaMm
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

e TMPOTHO3MPOBATH BO3MOKHOE pa3BUTHE TIPOIECCa, a TakKKE BBIIIBUTAThH
MIPEANOJIOKECHUS O €T0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

e BBIABIATH JeUIUTHI UHPOPMAIIUHU, TAHHBIX, HEOOXOIMMBIX JJI OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

e BBIOMpaTh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATM3UPOBATh,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm TpeacTaBICHUS,

e CTPYKTYypUpOBaTh WHGOPMAIIUIO, TPEJCTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJUTFOCTPUPOBATH TpapuuecKu;

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

2)  Vuusepcanvnvle < KOMMyHUKamueHwvle  Oelicméus,  00ecnevusaom

cPopMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH B POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMH H
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B
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YCTHBIX U INCbMEHHBIX TEKCTAX, aBATh [IOSCHEHMS 110 X0y PELIEHUS 3aa4H,
KOMMEHTHPOBATh NIOJyYECHHBIN PE3YJIbTaT;

B X0l 00CYX/eHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIEHUS; CONOCTABIIATH CBOM CYKIEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
ayajiora, OOHApYKMBaTh pa3IMYME€ U CXOJCTBO MO3ULMI; B KOPPEKTHOM
(dopme popMyIUpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
MPOEKTa; CAaMOCTOSITENILHO BHIOMPATh (pOpMAT BBICTYIIJICHUS ¢ YYETOM 3a]ad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHuvecTBo:

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

y4acTBOBaTh B TPYMIOBBLIX (hopmax padoThl (0OCyXeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYpPMBD» ¥ HWHBIC); BBIMIOJHITH CBOIO YacTh pPabOTBI M
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOEr0 BKJIaga B  OOHMMH  TPOAYKT MO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuusepcanvnvie pecynamuenvie Oeticmsusi, obecneuusarom gopmuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PEUIEHUS 33]1a4i, BBIOUPATh CIOCOO peIIeHus ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOU
uH(pOopMaIuu.

CaMOKOHTPOJIBb:

BJIAJIETh  HAaBbIKAMM  TIO3HABaTEIbHOW  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIHUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pELICHUSI MAaTEMATUYECKOH 3a/1a4H;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIETTU U YCIOBHIM, OOBSICHSATH TPHUUUHBI
TOCTHKEHUS WJIM HEJOCTHKEHHUS PE3yJbTAaTOB JAEATEIBbHOCTH, HAXOJUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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HHPEAMETHBIE PE3YJIBTATDBI

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh MOHATUSAMU: NAPALIEIBHOCTD U NEPIEHINKYISIPHOCTD MPSAMBIX U
IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pAaCIOJIOKEHHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSMHU: JBYTPAHHBIN YIroJl, TpaHu JIBYTPAHHOIO yria, pedpo
JBYTPAHHOTO YIJIa; TMHEHHBIA YToJI ABYTPAHHOTO YIJIa; TpaaycHas Mepa IBYrPaHHOIO
yria.

OnepupoBarh IOHATHUAMM: MHOTOTPAHHUK, BBIIYKIBIM W  HEBBITYKIBINA
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IMMpaMUa; MpU3Ma,
IOPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccugunupoBaTe MHOTOTpaHHUKH, BBIOMpPasi OCHOBAHUSA JUIsl KilacCU(UKaIK
(BBIMYKJIbIE U HEBBINTYKJIbIE MHOTOI'PaHHUKH; IIPABUIIbHBIE MHOTOI'PaHHUKH; TIPSMBIE U
HAKJIOHHBIE MMPU3MBbI, TapAJIJICICHUIIEbI).

OnepupoBaTh MOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

CrpouTh ce4eHHsT MHOTOTPAaHHUKOB METOJIOM CJIEA0OB, BBIMOJIHATH (BHIHOCHBIC)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3a7aun Ha HaXO0XJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam Wid
aNropuT™MaM, IPUMEHSS UW3BECTHBIE AHAJUTHUYECKME METOABl IPU PELICHUU
CTaHAAPTHBIX MAaT€MaTUYECKHX 33J1a4 HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, OT TOUKH JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS
MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE FEOMETPUUECKHUX BEJIMYMH MO 0OpaslaM WiIH
aNropuTMaM, TIPUMEHSS UW3BECTHBIE AHAJUTHYECKME METOABl IIPU PEIICHHUH
CTaHAAPTHBIX  MaTeMaTHYECKUX  3aJa4 Ha  BBIUHACIEHUE  YIJOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSIMON U MIOCKOCTHIO, MEXTY MIIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

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

OnepupoBaTh MOHATUSAMU: CHMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI.
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W3Bnekath, mpeoOpa3oBeIBaTh W HHTEPNPETUPOBATH HHGMOpPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaX, MPEACTABICHHYI0O Ha YEpPTeKax M
PHUCYHKaX.

[IpumeHaTs reomeTpuuecke (akThl ISl PEIICHUS CTEPEOMETPUYECKUX 3a7ad,
MIPEAMOIATAIOIINX HECKOJIBKO IIaroB PEIICHUS, €CII YCIOBHS IPUMEHEHUS 3a/1aHbI B
SIBHOM (hopme.

[IpuMeHsITh  MpOCTEWIINE  MpOTpaMMHBIE  CPEICTBA W JIIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[TpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallUM ¥ TPUMEHSITh U3YYCHHbIC TOHATHUS B TIPOLIECCE IIOMCKA pelIeHUs
MaTeMaTH4eCKH CPOpMYITMPOBAHHOMN TIPOOIEMBI, MOJACIIUPOBATH PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSHHBIC MOJEITH C HCIOIh30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara ajreOpbl; peniaTh MPaKTHYECKHe
3aJlauu, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIHUKH.

Hcnonb3yemple OLIEHOYHBIE MAaTEpHabl UL MPOMEXKYTOUHOM aTTEeCTalUU
pasmemarorcsi Ha caite MmKoJybl. Colaep:KaHWe KOHTPOJBHBIX HW3MEPHUTEIbHBIX
3aJlaHuil  OTIpeJieNsIeTCsl coziepKaHueM (QefepanbHoil paboyelt mporpamMMbl 110
MaremMaTuke W pa3pabarteiBaeTcs Ha  ocHoBe  YHUBEPCAJIBHOI'O
KOANDUKATOPA pacnpenenéHHbix Mo KiaccaM IPOBEpPSAEMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl CPEIHETO OOIIEro
00pa3oBaHUs M AJIEMEHTOB COJIEPKaHMs MO T€OMETPUH, PACIION0KEHHOM Ha caiiTe
OUIIN. [lma OUEHKM [OOCTWXKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB HCIOJIb3YIOTCS
KOHTPOJIbHBIE pa0OThI, COCTABIICHHBIE U3 33JIaHUN W3 CIEAYIOIINX HCTOYHUKOB!

v SAmenko U. B. 'eomerpus. YHuBepcalbHbIF MHOTOYPOBHEBBIN COOPHUK
3amgad. 10—11 xmaccel : y4e6. mocobue st obmeoOpa3oBar. opranuzanuid / 1. B.
Smenxo, C. A. lllectakoB. — 3-¢ n3a. — M. : [IpocBeme Hue, 2021. — 239 c.

v EI'D 2025-2026. MaremaTtuka. TunoBble BapuaHThl 3aJaHuii. ba3oBeIil U
npoduiabHbIi ypoBHU. SAmenko M.B., CemenoB A.B. Dnexkrponnsie kHuru, PDF

v OtkpeiThiii Oank 3amanmii OUIIN: https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege#!/tab/173765699-2
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HPOBEPAEMBIE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJILHOM IPOI'PAMMOBI

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
25 [TpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU pPEIICHUU
' r€OMETPUUECKUX 3ajay
23 OnepupoBaTh MOHATHSAMH: MApPALIENbHOCTh M IMEPHEHIUKYISPHOCTD
' HPSMBIX U MJIOCKOCTEN
-4 KnaccugumupoBars B3aMHOE paCIONOXEHUE TPSMBIX M TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTb NOHATUSAMM: ABYI'PAaHHBIN yroj, IpaHd JBYIPAaHHOIO YIJja,
7.5 pedpo ABYrpaHHOIO yIiia, JUHEWHBIM yroyl ABYrpaHHOIO yriia, rpajycHas
Mepa IBYTPaHHOI'O yria
26 OnepupoBaTb MOHATUSMH: MHOTOTPAHHHK, BBIIYKJIBIA M HEBBITYKJIBIHA
' MHOTOTPaHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHMpamujaa, MpHU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHHMKM,  BBIOMpass —~ OCHOBAaHHS  JUIA
7.8 KJIacCCU(UKALMU (BBITYKJIbIE U HEBBITYKJIbIE€ MHOTOTPAHHUKH, TPABUIIbHbIE
MHOT'OT'PaHHHUKH, IPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapauIeIeUuIe/Ibl)
7.9 OnepupoBaTh MOHATHAMU: CEKYIIast IIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB
210 OOBSICHITH NPUHIMIIBI IOCTPOEHUS CEYEHUI MHOTOI'PaHHUKOB, UCIIONb3Ys
' METO/I CJIEJIOB
Crpoutp cedeHHs MHOIOTPaHHMKOB METOJOM CJIEAOB, BBINOIHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxOXKJAEHUE T€OMETPUUYECKUX BEIHMYMH MO oOpas3nam
WIM aJropuTMaM, MPUMEHSS U3BECTHbIE aHAJIUTHUYECKHE METOIbl IpH
7.12 peLICHUM CTaHJAapPTHBIX MaTeMaTHYeCKUX 3a/ad Ha BbIUMCIIEHUE

paCCTOSIHI/IfI MCXKAY ABYMA TOYKAMH, OT TOYKH I0 HpﬂMOﬁ, OT TOYKH 0

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU
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7.13

Pemarn 3ala4i Ha HaXOXJACHUC I'COMCTPHUYCCKUX BCJIIMYUH I10 o6pa3uaM
HIIX aJlroOpuT™MaM, HOPHUMEHAA HU3BCCTHBIC AHAIUTHYCCKUEC MCTOABI IIpU
peICHUN CTAHAAPTHBIX MATCMATUUYCCKHX 3a/lad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKpCHIUMBAKOIIHUMUCA IIPAMBIMHU, MCKIY HpHMOﬁ N IIIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

BeraucnsaTe 00bEMBI U IUTOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuia) ¢ MpUMEHeHHEeM (OpPMYIl, BBIYUCIATH COOTHOIICHHS MEXIY

IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHUKOB

7.15

7.16

7.17

OnepupoBaTb NOHATHUAMU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb M

IIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

W3Bnekatb, NnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HH(DOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, TIPEACTaBICHHYI0 Ha
4epTeKax U pUCYHKaxX

[TpumensTh TeomMeTpuueckue (aKThl A PEIICHHS CTEPEOMETPHUECKUX

3aa4, HOpeArojiararommx HECKOJIBKO MaroB peHICHU:A, C€CJIU YCIIOBUS

MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe

7.18

7.19

IIpuMeHATh DpOocCTEHIINE MPOTPaMMHBIE CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

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

JKU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATH MMONMy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh PEATIbHbIE
CUTYyalUu U IIPUMEHATh U3YYCHHBIC ITIOHATHS B IIPOLECCE TTOUCKA PEILICHUS
MaTeMaTH4ecKu copMyIMPOBAHHOMN MTPOOIEMbI, MOJIETUPOBAThH pEaIbHbBIE
CUTyallUd Ha S3bIKE NEOMETPHUM, MCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOopeM, armapara aireopsl,
pemiatb  IPAKTUYECKHE  3alaud,  CBA3AHHBIE C  HAXOXICHUEM

TCOMETPHUICCKUX BECININH
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HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TMOHATUS CTepeoMeTpuu. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH

" CJICACTBUA N3 HUX

7.2

7.3

B3auMHOEe  pacnonoxeHWe — IpsAMBIX B IIPOCTPAHCTBE:  HEpeCeKaroluecs,
napajuleJIbHble U CKpeIMBaromuecs npsamslie. [lapainenbHOCT IPSMBIX U IIIOCKOCTER
B IPOCTPAHCTBE: MapajliebHble NpPsSMble B MPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
IOPSIMBIX, MApPAJUIEIBHOCTh NPSIMOM M IJIOCKOCTH. YTIUIBI € COHAIPAaBJICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPSAMBIMH B IpOCTpaHcTBe. [lapaiienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA HapajuieibHbIX IulockocTed. IIpocreiimme
POCTPAHCTBEHHBIE (UTYyphl Ha IUIOCKOCTH: TETpa’ap, KyO, NapaiieNenure],

IMOCTPOCHUC CEUYCHUM

[lepnieHAUKYIAPHOCTh HPSAMOM UM IJIOCKOCTU: TEPHEHIUKYJSpHBIE TpsAMbIE B
IIPOCTPAHCTBE, MPSAMBIE MapajlielbHble U MEPIEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHUKYJIIPHOCTHU NPSAMOM U IJIOCKOCTH, TEOPEMA O MPSMOM NEPIEHUKYIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY MPSMOM U MIOCKOCTBIO, ABYIPaHHBIH
yroJI, IMHEHHBINA yroJl IByTpaHHOro yria. llepnenquKkysp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOH J10 MIIOCKOCTH, MPOEKIUS PUTYpbI HAa
IUIOCKOCTB. lleprienquKyIIpHOCTD MIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX

mIockoctel. Teopema 0 TpEX MepneHIUKYISIpax

7.4

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHUKA, BBIMYKJIBIE H
HEBBIMYKJIblE MHOTOTPAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronbHas
npU3Ma, TpaHU M OCHOBAHHUS TNPHU3MBI, NpsMas U HAKIOHHAS MPU3MBI, OOKOBas U
MoJIHAsl IOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOyroabHbIN Mapajieienumnes
u ero cpoictsa. [Iupamuaa: N-yronpHas nupamMuaa, TpaHd U OCHOBAaHUE NMUPAMUBI,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMMU[IBI, MPaBHIIbHAA U yCceUEHHAsl MUpaMUa.
OnemMeHTbl Npu3Mbl W nupamuabl. IIpaBUIBHBIE MHOTOTpaHHMKH: IOHSTHE
MPaBWJIBHOTO MHOTOIpaHHUKA, TMpaBUJbHAs MpU3Ma M TMpaBWIbHAS TUPAMUTA,
npaBUiIbHAS TPEYroibHAas NUpaMHIa U MPaBUIIbHBIN TeTpasip, KyO. [IpencraBienue o
MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, HOoJeKa’Ap U ukocayapyrue CedeHus

MMPU3MBI U TUPAMHUIBI
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7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOUKH, IPSMOM, MJIOCKOCTH.
ONEeMEHTBl CUMMETPUM B INUpaMMIaxX, [apajuleNieluneax, I[paBUJIbHbBIX

MHOTI'OIrpaHHHUKax

7.6

BbluniciieHue 371€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans
OOKOBOM TIOBEPXHOCTHM U TIIOJIHOM IIOBEPXHOCTH IMpPSIMON MpPU3MBI, IUIOIIAMb
OCHOBaHHUH, TeopeMa 0 OOKOBON MOBEPXHOCTH MpsiIMOM Mpu3Msbl. Ilnomans 60koBOA
IIOBEPXHOCTU W IIOBEPXHOCTH IPAaBUIBHOM IHpPAMHUIBI, TEOpEMa O ILIOLIAAH

yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbl, TPUIMBI

1.7

[HonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOUIAIIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN
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MNPOBEPSIEMBIE HA EI'Y IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbBTATAM OCBOEHUSI OCHOBHOW OBPA3OBATEJBLHON
NMPOTPAMMOBI CPEJTHEI'O OBIHIETI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPpeOOBaHUS K NPeMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 00111ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne MeTtogamMM J0Ka3aTenbCTB, aJrOPUTMaMM peLEHMs 3ajad;
yMeHue (opMyIHpOBaTh M ONEPUPOBATH MOHATHIMH: ONpEICICHHE,
aKCUOMa, Teopema, CIJIEJCTBHE, CBOMCTBO, MPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MIPUMEHATh UX; YMEHHE (HOPMYITHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEPXKICHHE, NPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJ MAaTeMAaTUYECKOM HWHIYKINU;
IPOBOJUTH JIOKA3aTeNIbHbIE PACCYKACHUS IPU PEILICHUH 3ajiay, OLIEHUBATh
1 JIOTUYECKYI0 TPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE OINEepUpOBaTh
HOHATUSIMH: MHOXECTBO, IOJJMHOKECTBO, ONEpPALMK HaJl MHOKECTBaMH;
YMEHHME MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OINUCAHMsI PEabHBIX MIPOLECCOB U ABJICHUN M IPU PELICHUHU 3a]1a4, B TOM
quciie U3 JPYrux y4eOHbIX NIPEAMETOB; YMEHHUE ONIEPUPOBATH MOHITHSIMU:
rpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha INIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONUCHIBATh Tpadbl Pa3IMYHBIMUA CIIOCOOAMU; UCIONb30BaTh rpadsl Mpu

peHICHUN 3a1a1

VYMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJIbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIeJbIM M0Ka3aTeseM, KOpeHb HaTypaJIbHOM CTENEeHHU, CTENEHb C
paloHaIbHBIM IIOKA3aTeNIEM, CTENEHb C JEHCTBUTENIBHBIM IOKa3aTelleM,
jgorapudm 4Yucia, CUHYC, KOCUHYC W TAaHI€HC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK II0 MOXYJIO, PALMOHAIBHOE YHUCIIO, MPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; yMEHUE UCTIOIb30BATh MPU3HAKH JICIMMOCTH, HAUMEHBIINNA 001Nt
2 JIenuTenb M HauMeHbllee oOmiee KpaTHoe, aiaroputMm EBkinuga mnpu
pEIIEHNN 3aa4; 3HAKOMCTBO € PA3JIMYHBIMH MTO3ULIMOHHBIMU CHUCTEMaMU
CUMCIICHUS; YMEHHE BBIIOIHITH BEIUMCIICHUE 3HAaUEHU U TpeoOpa3oBaHUs
BBIPQKEHUI CO cTeNeHsAMH M JorapudmMamu, mpeodpazoBaHHs APOOHO-
paloHaJIbHBIX  BBIPDAKEHUH; yYMEHHE ONEpUpOBATh  IMOHSATHSIMHU:
MOCJIEI0BATENbHOCTD, apuMeTHyecKas MpOrpeccus, TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAaIOIIas TI€OMETPHUYECKas IPOrPeccHs;

YMCHHUC 3aAdaBaTb MOCJICAOBATCILHOCTH, B TOM YHCJIC C IIOMOUIBIO
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PEKYpPPEHTHBIX (pOpMyJT; yMEHHUE ONEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE
YUCIIO0, CONPSIKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb U apryMeHT
KOMIUIEKCHOTO ~ 4ucla, ¢GopMa  3amUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauyeckas); yMeETb
IPOU3BOUTH apu(METHUECKUE AECUCTBUS C KOMIUIEKCHBIMU YHUCIIAMH;
IPUBOAUTE IIPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCEI; ONIEPUPOBATh
HNOHATHSMM:  MaTpuua 2x2  u  3x3, onpeneiauTesnb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh NOHATHAMM: PALMOHAIBHBIC, MpPPAalMOHAJIbHbIE,
[IOKa3aTelIbHbIE, CTENEHHbIE, JIOTApU(PMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUs W HEPABCHCTBA, WX CHUCTEMbI; YMEHHUE OIIEpPUPOBATH
HNOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMA YPAaBHEHHH M HEPABEHCTB, PaBHOCWIBHOCThb
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YPaBHEHUs,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIUBIO Pa3IUYHBIX IPUEMOB; peLIaTh
YpPAaBHEHUs, HEPABEHCTBA M CUCTEMBl C IIapaMETpPOM; IIPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PEUICHUS MaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTH (yHKUUH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPaHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJbllee U HaUMEHbIee 3HAUYEHUs
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHAs (PYHKIUs, aCUMITOTHI rpaduka
GyHKIMM, TIepBast U BTOpasl MPOU3BOJHAS (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, IepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; yMEHHWE HaXOAWUTh ACUMNTOTHl Tpapuka (QYHKIUH; yMEHHE
BBIUNCIATh  NPOU3BOAHBIE CYMMBI, IPOMU3BEACHMs, YacTHOTO U
KOMIO3UIIMN (PYHKIMNA, HAaXOAUTh ypaBHEHHUE KacaTeIbHOM K rpaduxy
(GyHKIMU; yMEHHE HaXOAWUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (DYHKIHI;
YMEHHE HCIOJIb30BaTh MPOU3BOJAHYIO [UIsI HCCIEAOBAHUS (PYHKIIMIA,
HaXOJUTh HaumOONbIINE U HaUMEHbIINE 3HAa4YeHUs (QYHKUUH; CTPOUTH
rpauKd MHOTOYJICHOB C HCIOJb30BAaHHEM ammapaTa MaTeMaTH4ecKOIo
aHaINW3a; MPUMEHATb IPOU3BOJHYIO I HAaXOXKAECHUS HAWIIY4IIero
pelieHuss B NPHUKIAAHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX H

(I)I/I3I/I‘-ICCI(I/IX 3azadax; HaXOJWTh ILIomaaud 1 00BEMBI (I)I/Il“y C IMOMOIIIBIO
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HHTCrpajia, NpUBOAWUTL NMPHUMEPBI MATCMATHYCCKOr0 MOICIUPOBAHHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUIME: Tpaduk GyHKIUH, 0OpaTHAs PYHKITUS,
KOMIO3UIUS (PYHKIUH, nuHeiHas (yHKIMS, KBajpaTHuHas (QyHKIu,
pauuoHanbHass (QyHKUUS, CTeNeHHas (QYyHKIUS, TPUTOHOMETPHUYECKUE
¢byHKuMU, 0OpaTHBIE TPUTOHOMETpUYECKHe (DYHKIMH, MOKa3aTeNbHas H
norapupmuueckass (QyHKIMH; YMEHHE CTPOMTH TIpadUKU H3YYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCIOJIb30BaTh I'pauKu Ul U3Y4YEHUs MPOLECCOB U 3aBUCUMOCTEH, NpU
pELICHUH 3a/a4 U3 JIPYTUX Y4eOHBIX NPEIMETOB W 3aJad U3 peabHOM
KU3HHM; BbIpaXaThb (opMyTaMH 3aBUCUMOCTH MEXIY BEJIUYHHAMM,
UCTIOJIB30BaTh CBOMCTBA U TpaduKu (GYHKIMNA IS pEIICHUS! ypaBHEHHIA,
HEpaBEHCTB M 3aJad C IapameTrpamu; U300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTe TEKCTOBBIE 33JaYd pa3HbIX TUIIOB (B TOM 4HCIE Ha
HPOLIEHTHI, JOJIM M YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33/1a4H U3 00JIAaCTH YIPABJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPRKEHUS, YpaBHEHHs, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCJIOBHIO 3a[a4M, HMCCIEAOBAThb IOJIYYEHHOE PEUICHHE H
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATh
peanbHbBIE CUTyallMd Ha SI3bIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
IOCTPOCHHBIE  MOJEIM C  MHCIOJb30BAaHMEM  ammapara  aiareopsl,

MHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHIAMHU: cpellHee apudMeTHueckoe, MeanaHa,
HauOoJIbIlIee U HaMMEHbIIIee 3HAUeHUs, pa3Max, AUCIepCHsi, CTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHHE W3BJIEKAThb, HHTEPIPETUPOBATD
uH(pOpMaIKIO, MPECTABICHHYIO B Ta0IMIaX, Ha TuarpaMMax, rpadukax,
OTpakarolllyl0 CBOMCTBA peasibHbIX MPOLECCOB U SBJICHUM; MPEACTaBIATh
UHPOpPMALIMIO C TIOMOINBIO TaOMUIl M JUarpaMM; HCCIIEA0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIIe C NPUMEHEHHEM TIpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uuecKn UCCIIEJ0BATh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeMBaHUs U JTUHEHHON perpeccuu

YMeHHne onepupoBaTh IMOHATUAMM: CIyYalHBIA ONBIT M CIy4alHOE

COOBITHE, BEPOATHOCTh CIIYYallHOTO COOBITHS; YMEHHE BBIYHCIATDH

20



BEPOSTHOCTh C HCIOJBb30BaHUEM TIpaUUeCKUX METOJO0B; IMPHUMEHSTh
GOpMyIIBI CIOKEHHsSI M yYMHOXEHHUS BEpOSITHOCTEH, (hopMyiy MOIHOM
BEPOSATHOCTH, (opmyny beprymmm, komOuHaTOpHBIE (GAKTHl U (POPMYIIBI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
NOHATUSMH: CIlydailHas BENWYMHA, pACHpEIeNiCHHEe BEpPOATHOCTEH,
MaTeMaTU4ecKoe OXKHUAAHUE, AUCIEpPCHUs M CTAaHJApTHOE OTKIOHCHHE
ClyuallHOW  BeNWYMHBI, (YHKIUH paclpeleieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, IOKa3aTeIbHOTO ¥ HOPMAJIBHOTO PACIPE/ICICHHI; yMEHHE
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX PACIpPEACICHUN Ui PeIICHHS 3a/1a4;
3HAKOMCTBO C TOHSTUSIMH: 3aKOH OOJIBIIMX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAaHMIA; YMEHHE NPUBOJAUTH NPUMEPHI TPOSBICHHUS 3aKOHA
OONBIINX YHCEN B MPUPOIHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMCHHUE
OTIEPHPOBATH TOHATHSAMHU: COYETAHHE, ITEPECTAaHOBKA, YUCIIO COYETAHUH,
YHUCIIO  IEPecTaHOBOK; OmHOM  HpIOTOHa; yMeHHE  NpPUMEHSTH
KOMOWHATOpHBIE (DAaKTBI U PACCYKICHUS JJISl PEIICHUS 3a/1a4; OILICHUBATh
BEPOSITHOCTH PEABHBIX COOBITHI; COCTABIATh BEPOATHOCTHYIO MOJAETH U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh NOHATHSAMHU: TOYKA, NOpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTIJIa, INIOCKUHN yroJl, IBYyTPaHHbINA
YroJI, TPEXTPaHHbBIN yroj, CKPEIUBAONIMECA TTPSMbIE, TAPALICIIbBHOCTh U
MEPIECHAUKYISIPHOCTD TNPAMBIX U IUJIOCKOCTEW, YroJl MEXAY MPSIMBIMU,
Yrojl MEXAYy MNpAMOM M IUIOCKOCTBIO, YroJ MEXKIY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH,
pacCTOSHUE MEXIY IUIOCKOCTSMH; YMEHUE HCMOJb30BATh MPH PEIICHUHN
3aJa4 U3y4eHHbIe (haKThl U TEOpPEMbI MJIAaHUMETPUHU; YMEHHE OIICHUBAThH
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MaTeMaTHYECKUE
MOJEIN C IOMOUIBIO TE€OMETPUYECKUX NOHATUA W BEJIUYMH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUICCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATHSAMH: IJIOWAAb (UTYPBI, 00bEM GUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOTpPaHHHKA,
KyO, mMapaijenenure], npusMa, nupamuga, Qurypa MU TOBEPXHOCTb
BpallleHNs, IWIMHAP, KOHYC, Imap, cdepa, miomanb cepbl, MIOMAIb
MOBEPXHOCTU MHpaMUAbI, MPU3MbI, KOHYyca, LWIMHApa, O00BEM KyoOa,
IPSIMOYTOJIBHOTO NapauleJenunea, NUPAMUJbL, MPU3MBbl, LHIMHIPA,

KOHYca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHUS KOHyca U LWIMHJpA,
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11

12

NapajuleJbHbIE OCH WM OCHOBAaHHIO, CEUYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, (UTYpPHI U TIOBEPXHOCTH
BpalICHUs], UX CEUEHHUs, B TOM YHCJIE C TIOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NPUMEHSATh CBOHCTBA T€OMETPHUECKUX (UTYp, CaMOCTOSITEIHHO
dbopMynUpoBaTh OMpeeNICHUs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3BI O
CBOWCTBAaX M MpPU3HAKAX T'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOJUTH Kiaccupukauuwo Quryp 1o
pa3jIMyYHbIM IPU3HAKAM, BBIIOJHITH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIJKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA EPEHOC, CUMMETPHUS HA INIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MOAOOMS, MOA0OHBIE QUTYpBI; YMEHHE
pacro3HaBaTh paBHBIE W IMOJO0OHBIC (DUTYPBI, B TOM YHUCIIE B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FTCOMETPUUCCKHAE OTHOIICHHUS TIPU
peIICHUN 3a/ia4y; HaXOIUTh T'C€OMETPUUYECKHE BEIUYHMHBI (IJIMHA, IO,
IO b, 00BEM) NIPU PEIICHUH 33724 U3 JAPYIHX YYCOHBIX MPEAMETOB U
U3 PEATbHOW KM3HU; YMEHHUE BBIYHCISATH TEOMETPUYCCKHE BEITUIHHBI
(nmuHA, yros, moHIaAb, OOBEM, IUIOMIAAL TMOBEPXHOCTH), HCIONbB3YS
W3YYCeHHBIE (DOPMYJIBI U METOJIbI, B TOM YHCJIC: TUIOMIAJb TOBEPXHOCTH
MUpPaMUIbI, PU3MBI, KOHYCa, HUJIMHIpPA, TUIOMAas cdepsl; 00bEM KyOa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIeIa, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

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

YMmenue ONCpHUPOBATH NMOHATUAMU: NIPAMOYTOJIbHAA CUCTEMA KOOpJAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATHEI BEKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHUCIIO, PA3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOM3BCACHUC, BCKTOPHOC TMIPOU3IBCACHHUEC, YIroJl MCEKIAY
BCKTOpaMU; YMCHUC HUCIIOJIB30BATh BeKTopHLIfI n KOOpI[PIHElTHLIfI METOA

JJI pCIICHUSA TCOMECTPHUYCCKUX 3a1a4d M 3a/1a4 JPYyTrux y‘-Ie6HBIX npeaMEToOB

13

YMeHue BLI6I/IpaTL HO,Z[XOI[SIIJ.[PIIZ MCTOA JIAA pCHICHUS 3a/la4r; TIOHUMAaHUEC
SHAYUMOCTH MATEMATUKH B HM3YYCHHU MNPUPOJHBIX H 06HI€CTB€HHBIX
nmponeccoB u HBHCHHﬁ; YMCHHC pacClio3HaBaTb ITPOABIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBEC, YMCHUC IPUBOAUTE IPUMEPHEI MATEMATHICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOW HAYKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUWSA, ITPOBEPAEMBIX HA EI'D

1HO MATEMATHKE
Kox IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Hucna v BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haku JeMMOCTH HEIbIX YUCEl
12 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, MPOICHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpoOH
13 Apudmernueckuit KOpeHb HaTypajdbHOU cTeneHu. JIeHCTBUSA C apuMETHUYESCKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenensb ¢ nenslM nokaszatesieM. CTeNeHb ¢ pallMOHAIBHBIM T0Ka3zarenaeM. CBolicTBa
CTENEeH!
15 CuHyc, KOCMHYC W TaHIEHC 4YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm ymcna. JlecaTuyHble U HaTypaIbHbIE JOrapru(MbI
JlelicTBUTENbHBIE YnCiIa. ApUPMETHUECKHUE ONIEPALUH C JeHCTBUTEIbHBIMU YUCIIAMH.
1.7 [TpuGnuxEHHBIC BEIYMCIICHUS, IPABIJIAa OKPYTJICHUS, IPUKHIIKA U OLIEHKA pe3yJbTaTa
BBIYHMCIICHU
1.8 [IpeobOpazoBanue BeIpaKeHUH
1.9 KowmriekcHsie yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIC YPABHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs!
2.4 [TokazarenabHble U JIOTapU(PMUUECKIE YPABHEHHUS
2.5 [enble 1 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucteMsl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKH
31 Oyukuus, crnocoObl 3ananus ¢yHkuuu. ['papuk QyHkumu. B3aumHOo oOpaTHbIE
¢ynkuuu. YétHele U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKINH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuumu. Hymm ¢yHkumn.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKHM  MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl ¥ MHHUMYMBI (yHKIuH. HaunOonbinee M HauMeHblee 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHas (yHKIUS C HATYPaJbHBIM U LI€JIbIM MoKazareneM. E€ cBoiicTBa u rpaduxk.
CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u Jorapudmudeckas GyHKIIMU, X CBOMCTBA U TpaduKH
36 Toukwu pazpsiBa. AcuMnToThI rpadukoB GyHKIwi. CBoMcTBa G YHKIIMMA, HETPEPHIBHBIX

Ha OTpe3Ke
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3.7

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEIbHOCTEH

3.8 Apudmerndeckas ¥ reoMmeTpuueckas nporpeccuu. @opmysa CI0KHbBIX IPOIIEHTOB

4 Havana maremaTH4ecKOro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN

[IpuMeHeHre TPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxokneHue HauOOoJbIIero ¥ HaWMMEHBINEr0 3HaueHUs (YHKIHUUA Ha
OTpe3Ke

4.3 [TepBoobpasnas. MaTerpan

5 MHosxecTBa U JIOTUKA
5.1 MHoOecTBO, onepanu HaJ MHOXKecTBaMu. [{uarpammsl Ditnepa — Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka

7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIeHUS
7.5 KoopauHatsl 1 BEKTOPBI
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TEMATHYECKOE TIJIAHUPOBAHHUE C YKA3ZAHUEM KOJMNYECTBA

AKAJJEMUYECKHUX YACOB, OTBOJUMBIX HA OCBOEHHME KAXJIOM

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

HOP, KOTOPBIE SABJAIOTCA YYEBHO-METOJNUYECKUMHU
MATEPUAJIAMHU
KoanuecTBo 4acos, JJIeKTPOHHbIE Aara
OTBOMMBIX Ha uudposbie U3y4YeHUS
No OCBOCHHE TeMBbI/ o0pa3oBaTe/ibHbIE
i Tema ypoxka/ pasiena pecypcbl
Paszpgen
Konrpoas- Ipakrn- ILian Dakr
Bcero HbIE yecKue
paboTel  paboThI
BBenenue B 10
CTepPeoOMeTPHIO

OCHOBHBIC TTOHSTHS

CTEPEOMETPHUU: TOUKA,

npsiMasi, IJI0CKOCTb,

npocrpancTso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 ]hSH6J?HOTeKa HOK

. ttps://m.edsoo.ru/aecc77cd

M300paXeHUS IIOCKOCTEH,

NapajuieIbHbIX MPSAMBIX

(0Tpe3KoB), cepeaArHBI

OTpe3Ka

[TonsTus: nepecekaronuecs

2 IUIOCKOCTH, 1 bu6mmoreka [JOK
[epeceKaroImecs npsamas u https://m.eds00.ru/2d8a9c99
TIJIOCKOCTh
[TonsaTHA: nepecekarommecs

3 TJIOCKOCTH, 1 bu6mmoreka [IOK
IepeceKaroIuecs npsamas u https://m.edsoo.ru/db685e73
MIJIOCKOCTh
3HAKOMCTBO C
MHOTOTpaHHUKAMH,

4 n3o00paxeHue 1 bubnnorexa [JOK
MHOTOI'PaHHUKOB Ha https://m.eds00.ru/a63959ed
pUCYHKax, Ha
MIPOCKITMOHHBIX YePTEKAX
Hauanensie cBenenus o

5 KyOe u nupamue, ux 1 bubmuorexa [IOK
Pa3BEPTKU U MOJIEIN. https://m.edso00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
Hauanensie cBenenus o

6 KyOe U nupamupe, ux 1 bubnnoreka [JOK
Pa3BEPTKU U MOJIEIIHN. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB

; [TonsTHe 00 1 bubnuotexka [JOK

AKCHMOMATHYCCKOM

https://m.edsoo.ru/Occ5c4fe
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MOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUN

[Tonsarue 00
AKCUOMATUYECKOM

8 IIOCTPOEHNH CTEPEOMETPHUH: 1 bubmzorexa LIOK
p P PHH: https://m.eds00.ru/239c8ch4
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX
ITonstue 00
aKCHOMaTHUYECKO
9 nocI; 1(\)’16311; cTe l\gOMCT 1507 1 Eubmiorexa OK
p P pui. https://m.edso0.ru/65c6b106
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX
ITonstue 00
aKCHOMaTHUYECKO
10 nI:)cI; 1(\)46;:11; CTKe héOMeT 1507 1 Bnbimorexa LOK
P p pui. https://m.edsoo.ru/258fc245
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX
IIpsimble U IIOCKOCTH B
NMPOCTPAHCTBE. 12
IapanieabHOCTH MPSIMBIX
M IJI0CKOCTeH
B3anMHoe pacnonoxxenue
OCTPAHCTBE:
11 nepecexaomecn, . Bumorexa LIOK
P a ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIE U
CKpEUIMBAIOIINECS MPSAMbIE
[TapaniensHOCTh MPSMBIX U
MIIOCKOCTEH B
12 Egoﬁﬁzgnge: MIPSIMBIE B 1 bubmiorexa HOK
P p https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE;
[apaJIeIbHOCTb TPEX
MPSIMBIX
[TapaniensHOCTh MPSMBIX U
OCKOCTEH
13 Enocz aIT{cI;IBBe' 1 Bromuozexa OK
pocip ' . https://m.edsoo.ru/ee1d19b9
[TapamrensHOCTh IPSIMON U
IUIOCKOCTH
14 VYIIIBI ¢ COHANPABIEHHBIMU 1 bubnnoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYroa Mexay mpsSMbIMHU B 1 bubnmnoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
I1
17 Higsgg:febl‘;l{'orfzbaﬂﬂeanme 1 Bubmzorexa LIOK
-11ap https://m.edsoo.ru/2e18f255
IUIOCKOCTH
18 CaoiicTBa napanienbHbIX 1 bubnnoreka [JOK

IJIOCKOCTEHN

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

19 | TPOCTPAaHCTBCHHBIC ¢burypsl 1 bubnmoreka [JOK
HAa IIJIOCKOCTH: TETPAdP, https://m.eds00.ru/4a28dc02
KyO, mapasiesenume
. bu6mmoreka [JOK
20 | Ioctpoenue cexemmit 1 https://m.eds00.ru/1d434d0f
N bubmuorexa [JOK
21 | Ioctpoerue cedermk 1 https://m.edsoo.ru/ec26fe5d
KounTpoJsbHas pa6ora mo
TeMe "[IpsiMble u
oy | TUIOCKOCTH B 1 bubmuoreka [JOK
NMPOCTPAHCTBE. https://m.edso0.ru/9a0a9e56
IMapasiebHOCTH NPSIMBIX
M IJI0CKOCTel"
IepneHaNKYJISIPHOCTD 12
NPSAMBIX U IJIOCKOCTeH
[lepnieHIUKYISIPHOCTD
23 MPSIMOM U TJIOCKOCTH: 1 bubnuoreka [IOK
MEepIEHUKYISIPHbIE https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
IT
PHCHARKYIIAD https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
IT
PHICHAUKYIIAD https://m.edsoo.ru/ba545966
IUIOCKOCTH
IT
26 HGI;I/E;{I?;I/IKyﬂﬂpHOCTI/I 1 bubimoreka [IOK
N https://m.edsoo.ru/f85bfc46
MIPSIMON U TUTOCKOCTH
II
27 HCI)pI/;'[BfID{IjZI[(I/IKyHSIpHOCTI/I 1 bubinorexa LIOK
o https://m.edso00.ru/79165d15
MPSIMOM U TUIOCKOCTH
T o
n oot | Bumorera 0K
PHCHANKYTIAP https://m.edsoo.ru/635c5087
IUIOCKOCTH
T o
2 nepnenmymapof 1 BuGmtorexa LIOK
PHCHNKYTIAP https://m.edsoo.ru/bd3745f8
IUIOCKOCTH
T o
o [iomommet | Butmorea 110K
PHICHIANKYIIAP https://m.edso0.ru/7d18834b
IUIOCKOCTH
[lepnienukynsp u
| gt | B 0K
a - https://m.edso0.ru/33c477d3
paccTosiHue OT PSIMOH JI0
IUIOCKOCTH
I1
epHeHHHK_yﬂﬂp " bubnuorexa [IOK
32 | HaKJIOHHBIE: PACCTOSIHUE OT 1

TOYKHU OO ITIJIOCKOCTH,

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

[lepnenaukymnsip u
HAaKJIOHHBIE: PACCTOSIHUE OT

bu6mmoreka [JOK

33 TOUKM 210 IIOCKOCTH, N 1 https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpsIMOH 10
IJI0CKOCTH
[lepnienaukynsip u
gy | e oo | BuGorsa 101
g - https://m.edsoo.ru/dbee22bc
paccTosiHue OT IpsIMOM 10
IJIOCKOCTH
Yribl Me:kay NpSIMbIMU U 10
IUIOCKOCTSIMH
s | nmi s IPOCTpAersE yrO | busorexa LIOK
AY TP https://m.edso00.ru/6b61b2b4
IIJIOCKOCTBIO
36 fp’f}-‘ggi‘;&““ oo . Bu6nnorexa [TOK
" https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOTO yIJia
L, i yrox, ) uGmorexa LIOK
T https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTJia
[lepnieHIUKYISIPHOCTD
TJIOCKOCTEH: IPU3HAK bubnmnoreka [JOK
38 1 :
MEPIEHIUKYIIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[lepnenuKyISIpHOCTD
TIOCKOCTEM: MTPU3HAK bubnuorexa [JOK
39 1 .
MEPIEHIUKYIISIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieH IUKYISIPHOCTD
TJIOCKOCTEH: IPU3HAK bubnuorexa [JOK
40 1 .
MEPIEHIUKYIIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
a1 Teopema o Tpéx 1 bubnnorexa [JOK
NEPIIEHAUKYIISIPax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx 1 bubmuorexa [IOK
MEPIICHAUKYIISIPax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx 1 bubnnorexa [JOK
NEPIICHANKYIISIPax https://m.eds00.ru/9f246736
KonTtpoubHas pa6ora no
TeMaM
"IlepneHANKYJIAPHOCTH
44 TPAMBIX H IUIOCKOCTeH'" 1 1 bubnmnoreka [JOK

"Y1l MexKAYy NPSIMbIMHU
U ILUIOCKOCTAMHU "

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

28



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

MHOrorpaHHUKH

11

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOTOTPaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC
MHOTOTPaHHUKU; Pa3BEPTKA
MHOT'OTpaHHUKA

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

46

47

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

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasuiesienuIe1 U ero
CBOICTBa

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

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

48

[Inpamupa: N-yroapHas
MpaMuia, TpaHy u
OCHOBAaHHUE MUPAMUIBL;
O0KOBast U NOJIHAs
IIOBEPXHOCTbH ITUPAMU/IBI;
IIpaBWIbHASA U yCEUEHHAs
nupamuaa

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

49

50

IIpaBunbHBIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUJIBHOTO
MHOTOTPaHHHKA;
IIpaBWJIbHAS NIPU3Ma U
MpaBWJIbHAS MUPaMUJIA;
IIpaBWIbHAS TPEYTOJIbHAS
NMpaMuia ¥ IpaBUIIbHBINA
TeTpa’ip; Kyo
IIpencrasnenue o
MIpaBUJIbHBIX
MHOT'OTpaHHHUKaX: OKTa’dIp,
JOJEKadp U UKOCAIP

bubmuoreka [JOK
https://m.edso0.ru/074c8865

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

51

ITomane OOKOBOI
MTOBEPXHOCTHU U MOJIHON
ITOBEPXHOCTH MPSMOM
IIPU3MBI, IUIOIIA/b
OCHOBaHMH, TEOpEMA O
OOKOBO TOBEPXHOCTH
MPSIMOM TPU3MBI

bu6mmorekxa [IOK
https://m.edso0.ru/37d84157

52

ITmomane OOKOBOI
MMOBEPXHOCTU U
ITOBEPXHOCTH MPABUIILHOMN
MUpaMU/IbI, TEOPEMA O
Iomaa OOKOBOMH

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

KonTposbHasi padora no

bubmuoreka [JOK

TOYKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 0

>3 Teme ""MHororpanHuku' https://m.eds00.ru/a95f5c04
Cummerpus B
MPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIIbHO TOYKH,
MPSAMOM, MIIOCKOCTH.
54 DieMeHThl CHMMETPHH B BH6J?HOTeKa HOK
https://m.edsoo.ru/b9e777d9
nupamuaax,
napajuiejenumneaax,
MPaBUIIBHBIX
MHOT'OTPaHHUKAX
Beruucnenue a5eMeHTOB
55  MHOTOrpaHHHKOB: pEOpa, BH6J?HOTeKa LOK
https://m.edsoo.ru/6cdbecef
JTUArOHAaJU, YIJIbl
O0beMbl MHOTOTPAHHUKOB
N bubmuoreka [JOK
56 | HoramHe 00 o6xéme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
57 O6LEm nupammy! https://m.eds00.ru/235171b3
. bubmuoreka [JOK
58 OOnem mupamu! https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 O6BEM mupamm! https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 Obneém mupamu! https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
I https://m.edso00.ru/79853608
N bubmuoreka [JOK
62 Obvém npusmb: https://m.eds00.ru/1e053890
N bu6mmoreka [IOK
63 Obnéw mpusmb: https://m.edso00.ru/482d3f51
KonTtpoJuabsnas paéora nmo
Teme ""O0bEMBI
64 MHOI'OrpaHHUKOB'"'/ bubnnorexa [JOK
KonTtpouabHasi paGora Ha https://m.edso0.ru/28a6573c
NPOMEKYTOYHOH
arTTecTalMu
IToBTOpEHUE: cevenms,
paccTosiHuA, YIJIbl,
00beMbI U MJIOIATU
MHOTOTPAHHUKOB
65 ITosropenue. [Toctpoenue bubnnoreka [JOK
CEYECHHUI B MHOTOI'PAaHHHKE https://m.eds00.ru/098bedad
[ToBTrOpenue. Beruncnenne
66 PAcCCTOSIHUM: MEXKIY IBYMS bubnmnoreka [JOK

https://m.edsoo.ru/f7792ba9
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MIJIOCKOCTH, MEXK]TY
CKPEITUBAIOIIMMHUCS
MPSIMBIMU

IToBTrOpenue. Beruncnenue
YTJIOB: MEXKIY
CKpELIUBAIOIIMMUCS

67  TpAMBIMH, MEXIY TPSIMOU U 1 Eubmorexa LIOK
i https://m.edsoo.ru/b9146bc0
IJIOCKOCTBIO, ABYTPAaHHBIX
YTJIOB, YTJI0B MEXITY
IUIOCKOCTSIMH
68 [ToBTOpenue. OOBEMBI U 1 bubnuoreka [JOK
IJTIO[a MHOTOTPAaHHUKOB https://m.edsoo.ru/56765e8b
OBIIEE KOJIMYECTBO 68
YACOB 1O TIPOI'PAMME
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