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1. HIOACHUTEJIBHAA 3AIITMCKA

1.1. HopmaTuBHasi 0CHOBa

Pabouas nporpamma no yue6HoMmy npeamety «['eomerpus» (yriayOnEHHBIM

YpOBEHb) pa3paboTaHa [Jisi YpPOBHS CpeIHEro oOImero oOpa3oBaHHs B

COOTBCTCTBHUH C:

®3 ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit denepanumny;
dI'OC COO (nmpukaz3 MwunoOpnayku Poccum ot 17.05.2012 Ne 413, ¢
WU3MEHEHUSIMU );

®OIl COO (mpuka3z Munnpocsemenusi Poccun ot 18.05.2023 Ne 371, ¢
VU3MEHEHUSIMU );

denepanibHOM paboueil mporpammoil mo yueOHoMmy mnpeametry «l'eomeTpus»
(DOIT COO);

npukazoM Munnpocsemienus Poccuu ot 08.10.2025 Ne 729 u ot 10.11.2025 Ne
808 (n3meHeHus B (henepanbHbie 00pa3oBaTebHbIE TPOTrPAMMBI);

npukazoM MunnpocsemeHus: Poccun ot 26.06.2025 No 495 (dbenepanbHblit
nepevyeHb Y4COHUKOB);

npukazoM Munnpocsemienuss Poccun ot 23.07.2025 Ne 551 (dbenepanbHblii
nepedueHb JOP);

VYka3zom Ilpesunenta PO ot 09.11.2022 Ne 809 (TpaauiimoHHBIE POCCHUICKHE
JyXOBHO-HPABCTBEHHBIE LICHHOCTH);

OCHOBHOHM oOpasoBatenpHOM mnporpammoii COO u  ydeOHBIM ILJIAHOM

oOpazoBaTenbHOM opranu3zanuu Ha 2026—2027 ydeOHbli To.

1.2. ean uzyyeHus npeamera

Llenn u conepkaHue MpeAMETa COOTBETCTBYIOT (helepanbHOi padoueit

nporpamme «['eomerpus» (YyrimyOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo

oOpa3oBaHUs.

1.3. MecTo npeamera B y4eOHOM IJIaHe



KonudectBo wacoB cootBeTcTBYeT (hemepanbHoMy ydebHomy miany COO:

10 k1. — 102 9 (3 u/nen), 11 k. — 102 9 (3 w/Hen). O6mee uucno yacop — 204.

2. INTAHUPYEMBIE PE3YJIBTATBI

2.1. JInuHOCTHBIE Pe3YJbTATHI

1) rpaxkaHCKOE BOCITUTAHUE:!

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOYYAIOMIeTrocsl KaKk aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUHCKOTO O0IINecTBa, MPEICTaBIeHHE O MaTEeMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHHA, MPOLEAYpP TPa)KIaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI W IPYTOE),
YMEHHE B3aMMOJEHCTBOBATh C COIMAIBHBIMA WHCTHUTYTAMH B COOTBETCTBHH C WX (YHKIUAMH U
Ha3HAYCHUEM;

2) maTpUOTHYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTb POCCUHCKOW TPaKAAaHCKOW MICHTUYHOCTH, YBKEHHS K MPOIUIOMY H
HACTOAILIEMY POCCUICKOW MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSM pPOCCHMCKHX
MaTeMaTUKOB M POCCUICKOW MaTe€MaTUYECKOW IIKOJIBI, MCIOJIb30BAHUE 3TUX JOCTHKEHUH B JIPYTHX
HayKaxX, TEXHOJOTHX, cepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:!

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CHOpMHUPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUSA, dTUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM IMPUMEHEHHEM JIOCTIKCHHUH HAYKH H
JESITeIbHOCTHIO YIEHOT0, OCO3HAHHUE JIMYHOTO BKIIA/Ia B TOCTPOSHHUE YCTOHYMBOTO OYAYILETO;

4) 3CTeTUYECKOE BOCTIMTAHUE:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKIIOYAs ACTETUKY MaTeMaTUUYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHHIA, BOCIPHUMYNBOCTh K MaTEMATHUECKUM acIlleKTaM Pa3iIMdHBbIX
BUJIOB UCKYCCTBA;

5) ¢pm3nyeckoe BOCIMTaHUE:

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMaTHUSCKHME 3HAHHMS B HMHTEpecax 3JI0pOBOrO U
Oe3omacHOro o0pasa XM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3[I0POBOE IMHTaHHE,
cOaJlaHCUPOBAHHBI PEKUM 3aHATUH W OTHAbIXa, PEryjspHas (QuU3UUecKas aKTHUBHOCTh), (U3UUYESCKOE
COBEPIIICHCTBOBAHUE TIPU 3AHATHUSIX CIIOPTUBHO-03/I0POBUTEILHOM NEITETLHOCTBIO;

6) TpyZIOBOE BOCIIMTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IEHHOCTH TPYAONIOOUS, WHTEpEeC K pa3n4dHbIM chepam
po(heCCHOHANBHON IEATENEHOCTH, CBA3aHHBIM C MATEMAaTUKOHN U €€ IPUIOKEHHUSIMHA, YMEHUE COBEPIIATh
OCO3HaHHBIM BEIOOp Oynymied mnpodeccun W pealn30BHIBATh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W CIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMO0Opa30BaHUIO HA IMPOTSKCHHUU
BCEHM KU3HU, TOTOBHOCTb K aKTUBHOMY YYacTHUIO B PEIICHUM MPAKTUYECKUX 33Ja4 MaTEeMaTHUECKOU

HAIIpaBJICHHOCTH;



7) DKOJOTHIECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTb  DKOJOTMYECKOM  KyJAbTYphl, IOHMMaHHE  BJIHMSHUS  COLMAIBHO-
9KOHOMHYECKHX IPOLECCOB Ha COCTOSHHE MPUPOTHONH M COLHMAIBHON Cpeabl, OCO3HaHUE TI00aTbHOro
XapakTepa SKOJIOTHYECKHX TpOOJIeM, OpHUEHTAlMss Ha MPUMEHEHWE MAaTeMaTHYeCKUX B3HAHHHA s
peleHus 3a1a4 B 00JIACTH OKpY’)Karolleld cpefpl, TUIAHUPOBAaHUE TOCTYIKOB M OLEHKH MX BO3MOMKHBIX
MOCJIECTBUHN ISl OKPY>KaIOIIEH CpeJibl;

8) IIEeHHOCTH HAyYHOT'O TTO3HAHMS:

cpOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH W OOIIECTBEHHOW NPAKTHKH, IIOHHMMAHHE MAaTEMaTHYeCKOM HAyKhm Kak cdepbl UYeloBedecKoit
JeSITeIbHOCTH, ITANoB €€ pa3BUTHA M 3HAUMMOCTH JAJISl PAa3BUTUSl LUBHIW3AIMU, OBIAJACHUE S3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOH KyJIbTypod Kak CpeJCTBOM IMO3HaHHs MHUPA, TOTOBHOCTh OCYILECTBISTD

IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B T'PYIIIIC.

2.2. MeranpeaMeTHbIE pPe3yJbTAThI

[lo3HaBaTensHBIE YHUBEPCATLHBIEC YUSOHBIE IEHCTBHS

bazoBrie mornueckue aeiCTBUS:

BBISIBJISITH Y XapaKTEPU30BATh CYIICCTBCHHBIC MPH3HAKH MAaTEMaTHYSCKUX OOBEKTOB, MOHATHIH,
OTHOIICHUH MEXy MOHATHIMH, (DOPMYJIMPOBAThH ONPEACICHUSI MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN
MpHU3HAK Kiaccu(UKAIMU, OCHOBAHUS JIJIsl 00OOIICHUS M CPAaBHEHMSI, KPUTCPUH MMPOBOAMMOIO aHAIN3a,;

BOCIPUHUMATh, (OPMYIHPOBaTh U IPEOOPA3OBBIBATE CYXKICHUS: YTBEPAUTEINbHBIE W
OTpHUIIaTEeNbHBIC, €MUHUYHBIE, YACTHBIC U O0INNE, YCIOBHBIC;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTUBOPEUHs B (aKTaX, NaHHBIX,
HAONMIOJEHNSIX W YTBEPXKACHUAX, Npe[siaraTb KPUTEPUH [UIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHIL;

JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOUCHUN, YMO3AKIIOYCHUH 110 aHAIOTHH;

MIPOBOJIUTH CaMOCTOSITEIHHO JOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPXKICHUH (MIpsSMbIE U OT
MPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH NMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE CYX/ICHUS U BHIBOJIBI;

BEIOMpaTh CHOCO0 pelreHus yd4eOHOW 3anadyn (CpaBHUBATh HECKOJIBKO BapHAaHTOB PEIICHWS,
BEIOHMpaTh HanboJIee MOIXOA[IIUN ¢ YIETOM CaMOCTOSITETHHO BBIJISIICHHBIX KPUTEPHUEB).

bazoBeie nccnenoBaTenbCKe TEHCTBUS:

KCIIOJIb30BaTh BOIPOCHI KaK MCCACIOBATEILCKAN HMHCTPYMEHT IO3HAHHS, (OPMYIHUPOBAThH
BOMPOCHI, (PUKCUPYIOIIME MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh UICKOMOE M JaHHOE, (JOPMUPOBAThH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITENBHO CILUIAHUPOBAHHBIA 3KCHEPUMEHT, UCCIEJOBAHUE 0 YCTAHOBICHUIO
OCOOCHHOCTEW MaTeMaTHYeCKOr0 OOBEKTa, SBJICHHUS, IPOLECCA, BBIABICHHIO 3aBHCUMOCTEH MEXIY

O6’LeKTaMI/I, SIBJICHUAMMU, ITPOLIECCaMU;



CaMOCTOSITEIbHO (POPMYIIUPOBATh OO0OOIICHUSI ¥ BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJFOICHHS, HWCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh TOJYUYCHHBIX pE3YJbTATOB, BBIBOJOB U
00001IEeHHI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOLECCa, a TAKXKE BBLABUIATh MPEATONOXKEHHUS O €ro
PasBUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nadopmarueii:

BBISIBIIAITh  JACUIUTEI WHPOPMAIMH, NAHHBIX, HEOOXOJUMBIX JUIS OTBETa Ha BOMPOC W JUIA
peleHHs 33134,

BBIOMPATh HH(POPMAIIHMIO U3 HCTOYHHKOB PA3JIMYHBIX THIIOB, aHAITU3UPOBATh, CHCTEMATH3UPOBATh
W MHTEPIPETHPOBATH HHPOPMAIIHIO PA3THMYHBIX BUIOB U (OPM MPEACTABICHHUS,;

CTPYKTYpUpOBaTh HMH(MOPMAIHIO, MPEACTABIATh €€ B Pa3iMyHbIX (HOpMax, HILTFOCTPUPOBATH
rpaduuecky;

OLICHMBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSATEIBHO CHOPMYITHPOBAHHBIM KPUTECPHSIM.

KoMMyHHKaTHBHBIE YHHBEPCATbHBIC yueOHbIC NEHCTBUS

O6uieHue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY)KACHHS B COOTBETCTBHHU C YCIOBHAMH U IEISIMU OOIICHHMS,
SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOYKY 3PCHHUSI B YCTHBIX M NHCHbMEHHBIX TEKCTaX, JIaBaTh
HOSICHEHHS 110 X0y PELICHHs 3a/1a4i, KOMMEHTHPOBATh TOJIyYCHHBIH pe3y IbTaT;

B X0J1¢ 00CYKJICHHS 3a/1aBaTh BOMPOCHI MO CYNIECTBY 00CYXIAeMOil TeMbI, TPOOIEMBI, periacMon
3a]aud, BBICKa3bIBaTh WJCH, HAICJICHHbIC HA TIOWCK PEIICHHs, COTMOCTABIATh CBOM CYXJICHHS C
CYXJICHUSIMH JPYTMX YYaCTHHKOB JHaiora, OOHApYXHBAaTh pa3IHYHe W CXOJCTBO MO3WIIMH, B
KOPPEKTHOM (opMe HOopMyITHPOBATh PA3HOTIACHS, CBOM BO3PAKEHHUS,

MPEACTaBIsITh pe3yjbTaThl pEIIeHHs 3a/aud, OKCIEPUMEHTa, WCCIIEJOBaHUs, MPOCKTa,
CaMOCTOSITETIbHO BBIOMPATh (QOpMAaT BBICTYIUICHHS C Y4YETOM 3ajad Tpe3eHTaluld W OCOOCHHOCTEH
ayJIUTOPHUH.

PeryssiTuBHBIC YHHBEpCAIbHbBIC YICOHbIC ICHCTBUS

CamoopraHu3anus:

COCTABIIATh IUJIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPAThH CIIOCO0 PENICHUS ¢ yYETOM UMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
yu€ToM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHATBHBINA HHTEJJICKT:

BJIaJIeTh HaBHIKAMH IO3HABATENHLHON pe(IeKCHU KaK OCO3HAHMsS COBEPIIAEMBIX JCHCTBUHA U
MBICIIUTENILHBIX TPOIECCOB, WX PE3yJbTAaTOB, BIAJETh CHOCO0AMHM CaMOIIPOBEPKU, CAMOKOHTPOIIS
nporiecca u pe3ybTara pelieHuss MaTeMaTHYeCKOH 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH pEIICHHH 3aJa4, BHOCHTH
KOPPEKTHBbI B JCATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBbCTB, JAHHBIX, HAHJICHHBIX OIIHUOOK,

BBIAABJICHHBIX pr,ZLHOCTeI)’I;



OLICHMBATh COOTBETCTBUE PE3yNbTaTa IETH U YCIOBUIM, OOBICHSATH MPHUYNHBI JOCTHKCHHS WU
HEJOCTHKCHUS PE3YJIbTATOB JIEATEIILHOCTH, HAXOUTh OIUOKY, TaBaTh OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS JeSTEILHOCTS:

MOHUMATh W WCIMOJB30BaTh TPEUMYINECCTBA KOMAHIHOW W WHIMBHIYAITbHOW pPa0bOTHI TpHU
pelieHnr Y4eOHBIX 3a/1a4, TMPUHHMATh IeJIb COBMECTHOW JNESTeTbHOCTH, IJIAHUPOBATH OPraHH3aIllUio
COBMECTHOM paboThI, pacrlpeneNiaTh BUABI PaboOT, JOTOBAPUBATHLCS, OOCYXKIATh MPOIECC U PE3yibTaT
paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX popMax paboTel (00CyxkaeHusl, 00OMEH MHEHUH, «MO3TOBbIE IITYPMBD»
U HHBIC), BBITOIHATH CBOIO YaCTh Pa0OTHl ¥ KOOPIUHHPOBATH CBOM JICHCTBUS C JPYTHMH YICHAMH
KOMAaH/Ibl, OI[CHUBATh KA4eCTBO CBOECTO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM

Y4aCTHUKaMU B3aHMOI[eI>iCTBPIH.

2.3. [IpenmeTHBbIE pPe3yJIbTATHI

3. COAEPKAHUE OBYUEHUA

Coomeemcmayem edepanvrotl paboueil npoepamme «I eomempusiy.

11 kaace

Tesa BpameHnus

Ilonsarus: NUIMHAPUYCCKAA MOBEPXHOCTh, KOHNYECKasd ITIOBEPXHOCTD, C(bepI/I‘ICCKaﬂ IMOBCPXHOCTD,
oOpasyroimue noBepxHocTei. Tena BpaimieHHsS: IWIMHAP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, Imiap.
B3anmHoe pacnosnokeHue cepbl M IIIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus Ha IJI0CKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME NPSIMOYrOJBLHOTO
napajuiesyienurea u cieAacteus u3 He€. OOBEM MpsAMOI M HAKIIOHHON MPU3MBI, IIWITUHAPA, TUPAMUABI U
koHyca. OOBEM mapa U MapoBOro CErMeHTa.

KoMOuHanuu ten BpalleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BrMcaHHasi B IWIIMHJP, ONHCAaHHAsS
okojio nwimHapa. [lepecedenne cdepsl 1 mapa ¢ mIockocThio. Kacanue mapa v cdepsl MIOCKOCTHIO.
[ToHsiTHIE MHOTOTPaHHUKA, OMHCAHHOTO OKOJO c(epbl, chephl, BIUCAHHONH B MHOTOTPAHHUK HJIM TEIO
BpaIlEHHUS.

[Tnomane MOBEPXHOCTH IMIMHApPA, KOHyca, muomanab cdepsl u e€ uacteit. [lomoOue B
npoctpancTBe. OTHoOIIEHHE 00BEMOB, ILIONIA/eH MOBepXHOCTEH NONO0HBIX (uryp. [Ipeobdpa3oBanue
nono0us, romoteTHs. Perenne 3a7a4d Ha MIOCKOCTH € UCTIOIB30BAHUEM CTEPEOMETPHUYECKUX METOJIOB.

[locTpoenne ceueHUil MHOTOTPaHHUKOB M TeJl BpAIllEHHs: CEYEHMs UWIMHApa (HapajuielbHO U
NEPIEHIUKYISIPHO OCH), CEUYEHUsI KOHyca (MapajiebHble OCHOBAaHHUIO U MPOXOJSIUE Yepe3 BEPLINHY),
CeueHMsl IIapa, METOJbI NMOCTPOCHHS CEUYEHHWiIl: METOJ CJIEJO0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUS,

METO/J IIEpeHOCa CCK}’H.Ieﬁ IINIOCKOCTH.

BeKTOpr U KOOPAUHATHI B IPOCTPAHCTBE



BexTtopsl B mpocTpancTtBe. Omeparuu Hax BEKTOpamMH. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOXeHHUs. [IpsiMoyronbHas cucteMa KOOpAMHAT B IMpocTpancTBe. KoopauHaTe
BekTopa. Pasnokenue Bektopa 1o Oasucy. KoOpIuMHATHO-BEKTOPHBIH METOA TMPH PEIICHUH
TEOMETPUUYECKUX 3a/ad.

J{BH:KeHUs B IPOCTPAHCTBE

JBwkenns mpoctpancTBa. OroOpakenus. [[Bmxenus u paBeHcTBO ¢uryp. OOmime cBoiHCTBa

JIBIOKEHUW. Buapl ABWKEHMI: mnapaliebHbIA TIEPEeHOC, IIEHTpallbHasi CUMMETpHUS, 3epKajbHast

CUMMETpHS, TIOBOPOT BOKPYT npsimoid. [IpeoOpazoanns momodus. [psamas u cdepa Ditnepa.



4. TEMATHYECKOE IINTAHUPOBAHUE

Codeparcum npozpammuoe cooeprcanue, XapaKmepucmuxy 0esamenbHOCmu 00y4arowuxcs u 21eKmpoHHble (Yugpossie) odpazosamenvhvie pecypcsi (npuxasz Ne 551).

11 kaacce (102 v)

Ne | HanmenoBanmue pasienoB u | Kou- IIporpamMHoe coep:kaHue OcHOBHBIE BU/BI 1eSITEJILHOCTH 0P
TeM BO 00y4Jaroumuxcs
4acoB

1 | AHasiuTrueckas TeoMeTpus 15 | AHanuTHYeCcKass TeOMETPHs BOCIIPHUATHE U OcMbIceHue yueOHoro | bubnuoreka [IOK «Mos
Mmarepualia; pabora ¢ TeKCTOM, mkosiay (educont.ru);
ucrounukamu 1 DOP; BbinonHeHne Poccwuiickast anekTpoHHas
3aJJaHH, PAKTHYECKUX U mikosa (resh.edu.ru)
71a00paTOPHBIX padoOT; aHAJIHU3,
CpaBHEHHE U 0000IIeHNE; yIyacTHe B
00CYXICHUH; CAMOKOHTPOIIb U
OIIEHKA PE3yJIbTaTOB

2 | IloBTOopenue, 06001ICHUE U 15 | IloBTOpeHnue, o6oOIIeHHE U BOCTIpUATHE U OcMbIcieHne yueOHoro | bubmuoteka [IOK «Mos

cucTeMaTu3auus 3HaHUI cucTeMaTu3auus 3HaHUI MaTtepuaiia; paboTa ¢ TEKCTOM, mikosa» (educont.ru);

ucrounukamu 1 DOP; BbinonHeHne Poccuiickas sneKkTpoHHas
3aJ[aHuil, IPAKTHYECKUX U mikouia (resh.edu.ru)
1a00paTOpHBIX PabOT; aHAIM3,
CpaBHEHHE U 0000IIEHNE; yyacTue B
00CYXJIeHUH; CAMOKOHTPOJIb U
OIIEHKA PE3yJIbTaTOB

3 | O6BEM MHOTOrpaHHUKA 17 | O6BEmM MHOTOrpaHHUKA BOCIIpHSITHE U OcMbIciieHre yueOHoro | bubamnoreka LIOK «Mos
Marepuana; paboTa ¢ TEKCTOM, mkosiay (educont.ru);
ucrounukamu 1 DOP; BbinonHeHne Poccuiickas sneKkTpoHHas
3aJ[aHui, IPAKTHYECKUX U mikosa (resh.edu.ru)
1a00paTOpHBIX pabOT; aHAIM3,
cpaBHEHHE U 0000IICHHE; YIaCTHE B
00CYXJIeHUH; CAMOKOHTPOJIb U
OIIEHKA PE3yJIbTaTOB

4 | Tena BparieHus 24 | Tena BpalieHus BOCIIpUATHE U OcMbIciieHue yueoHoro | bubmmoreka LIOK «Most

Marepuaia; paboTa ¢ TEKCTOM,
ncrtouyHukamu 1 JOP; BeImonHeHNE
3aaHU, TPAKTUYECKUX U

mikosay (educont.ru);
Poccuiickast 37eKTpoHHast
mikosa (resh.edu.ru)




71a00paTOpHBIX PabOT; aHAIM3,
CpaBHEHHE U 0000I1IeHNE; yuyacTHe B
00CYKICHUH; CAMOKOHTPOIIb U
OLICHKA PE3YJIbTaTOB

5 | [Inomaau noBepxHOCTH U 9 [Tnomaay moBepXHOCTH M 0OBEMBI KPYTIIBIX | BOCIPUSATHE U OcMbIcieHue yaeonoro | bubmmorexa LIOK «Most
00BEMBI KPYTIIBIX TEJ Ten MaTepuaia; paboTa ¢ TEKCTOM, mkosiay (educont.ru);

ucrounnkamu u DOP; BbIIOJIHEHHE Poccuiickas snexkrpoHHas
3aJJaHMi, IPAKTHYECKUX U mkosa (resh.edu.ru)
n1abopaTopHBIX PaboT; aHATH3,
CpaBHEHHUE U 0000IICHHE; YIaCTHE B
00CYXJIeHUH; CAMOKOHTPOJIb
OIICHKA Pe3yJIbTaTOB

6 | ABmwxenus 5 JIBrkeHus BOCHpUATHE U OcMbIcieHue yueOHoro | bubmuoreka LIOK «Mos
MaTepuania; paboTta ¢ TeKCTOM, mkosiay (educont.ru);
ucrtounnkamu u DOP; BbITIOJIHEHNE Poccuiickas snexkrpoHHas
3aJJaHMi, IPAKTHYECKUX U mkosa (resh.edu.ru)
n1a00paToOpHBIX PaboT; aHAIH3,
CpaBHEHHE U 0000IIeHHE; y9acTue B
00CyXJIeHH; CAMOKOHTPOJIb U
OIICHKA Pe3yJIbTaTOB

7 | IloBTOpenue, 06001IeHNE U 17 | TloBropenue, 06o0IIEHNE U BOCHpHUATHE U ocMbIciieHue yueOHoro | bubmuoreka [IOK «Mos

cucTeMaTHU3alus 3HaHUH cucTeMaTH3alys 3HaHUH MaTepuania; paboTta ¢ TeKCTOM, mkosiay (educont.ru);
ucrounrnkamu u DOP; BbITIOIHEHNE Poccuiickas anexkTpoHHas
3aJJaHHi, PAKTHYECKUX U mkosia (resh.edu.ru)
1ab0paTOPHBIX padoT; aHAHU3,
CpaBHEHHE U 0000IIIeHHE; y9acThe B
00CYyXJI€eHUHU; CAMOKOHTPOJIb U
OLIEHKA PEe3yJIbTaTOB
UTOro | 102

5. HIOYPOYHOE IIVTAHUPOBAHUE

Temvl ypokos coomeemcmayrom ghedepanvHoii paboueii npoepamme (€dso0). I paga «Jama uzyuenusy 3anoansemcs yuumenem.

11 kanacc (102 ypokoB)




Ne Tema ypoka KosanyectBo yacos Hara 0P
Ypoka Bcero | KonTpoubnblie | [IpakTnueckne | H3y4eHHs
padoThI padoThI

1 IToBTropenue Temsl "KoopauHaTel BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
TJIOCKOCTH M B IPOCTpaHcTBe"

2 [ToBropenue Temsl "CKalgspHOE MPOU3BEICHHE 1 https://m.edso0.ru/M6JO60NJ7
BEKTOPOB"

3 [ToBTOopenue Temsbl "BeIuncieHne yria Mexmay 1 https://m.edso0.ru/55KY41LVG
BEKTOpPAMH B ITpOCTpaHCcTBE"

4 IToBTOpenue Temsbl "YpaBHEHHE MPSAMON, 1 https://m.edsoo.ru/U20HPUS6W
IIpOXoJs1Iel yepes 1Be TOUKH"

5 VYpaBHEHHE IIOCKOCTH, HOPMaJib, yPaBHCHUE 1 https://m.edsoo.ru/VYIH8TERW
IUTOCKOCTH B OTPE3Kax

6 YpaBHEHHE IIIOCKOCTH, HOPMaJlb, yPaBHEHUE 1 https://m.edso0.ru/541910WGX
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseaeHue 1 https://m.edsoo.ru/NTYOG2APM

8 JluHelinble HEPABEHCTBA, IMHEHHOE 1 https://m.edsoo.ru/54EQ7JQ8E
POrpaMMHUPOBAHKE

9 JluHeliHbIe HEpaBEHCTBA, IMHEHHOE 1 https://m.edsoo.ru/VPKWBB4AA
IPOrpaMMHPOBAHKE

10 | AHanuTHYECKHE METOJIbI pacuéTa yriia MexIy 1 https://m.edsoo.ru/KHJ20M3PV
PSIMBIMH B MHOTOTPaHHHUKAX

11 | AHanuTHYECKHE METOIbI pacuéTa yriia MexIy 1 https://m.edsoo.ru/DDXUUAIAS
IUIOCKOCTSIMH B MHOTOTPaHHHKAaX

12 | dopmyna paccTOSHUS OT TOYKH JI0 TDIOCKOCTH B 1 https://m.edso00.ru/SG451UUG1
KOOpMHATAX

13 HaxosxaeHne pacCTOSHUI OT TOYKH JI0 TUIOCKOCTH B 1 https://m.edsoo.ru/8V2N4X1L3
KyOe

14 HaxosxaeHne pacCTOSHUI OT TOYKH JI0 TUIOCKOCTH B 1 https://m.edsoo.ru/UZ15UU37F
IIPAaBUJILHON TUPAMUJIE

15 | KontponbHas pabota "AHanutudeckas reomeTpus" 1 https://m.edsoo.ru/8NGI1GHFM

16 | CeueHuss MHOTOI'PaHHHUKOB: CTaHJAPTHBIE 1 https://m.edso00.ru/219603NHQ
MHOTOTPaHHUKH

17 CedeHus MHOTOIPAaHHUKOB: METOJT CIIEIIOB 1 https://m.edso0.ru/52XG02J5B

18 | CeucHust MHOTOTPAHHHKOB: CTaAHIAPTHBIE 1 https://m.edsoo.ru/CUP7TCPXQ

IIJIOCKOCTH, IICPECCUCHUA ITPAMBIX U ILIOCKOCTEH




19 | [MapamiensHBIC TIPSIMBIC U TUIOCKOCTH: https://m.edsoo.ru/MM69MKRDP
napajuielIbHbIC CCUCHHUSI

20 | I[TapamiesbHbIC IPSIMbBIC U TUIOCKOCTHU: PaCUéT https://m.edso0.ru/O71ROIJFI
OTHOILLIECHUH

21 | IlapamienbHbIE MPSIMBIE U TUIOCKOCTH: YTIIBI MEXKIY https://m.edsoo.ru/26EPTM74A
CKPEIIHBAOIIUMUCS MPSIMBIMU

22 | [lepnieHAMKYIISIPHBIC MPSIMBIC U ITIOCKOCTH: https://m.edsoo.ru/YQUVT6EVZX
CTaH/IapTHBIC Mapbl MEPICHIUKYIIIPHBIX MJIOCKOCTEH
U MIPSIMBIX, CHMMETPHH MHOTOTPaHHHKOB

23 | IlepnieHauKy/ISIpHBIE IPSIMBIE U TNIOCKOCTH: TeOpeMa https://m.edsoo.ru/HQIN20ZJP
0 TpeX MEePIeHANKYIIIpax

24 | IleprieHAUKYIIAPHBIC MPSIMBIC U TJIOCKOCTH: https://m.edsoo.ru/OWFAQ1A9J]
BBIYUCIICHUS [UTMH B MHOTOI'PAaHHHUKAX

25 [ToBTOpEHHE: MIOIIAAH MHOTOYTOJIbHUKOB, https://m.edsoo.ru/FDRZ0O9G4X
(hOpMYyIIBI IS TUTOIAJICH, COOOpaKEHUS IO 100U

26 | [ToBTOpEHME: IOIMIAN MHOTOYTOJIbHUKOB, https://m.edsoo.ru/1ZYRNNIKV
dbopMyIIbI 1 IO, cCooOpaskeHus: Mo100us

27 | [loBTOpEHUE: IIIOIIAJAN MHOTOYTOJIBHUKOB, https://m.edsoo.ru/HWHVFNLOO
dbopMyIbI 1 TITOIAJeH, cooOpaskeHus Mo100us

28 | IImomamm ceyeHUit MHOTOTPAaHHHUKOB: TUIOIAIH https://m.edsoo.ru/X2HRM9HD4
MOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaKEHUS
11010011

29 [Tnomaay ceyeHnit MHOrOTPaHHUKOB: TLIOMIAIN https://m.edsoo.ru/8H4ELY9N6
MMOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaKEHUS
1no100Mst

30 | KonrponbHas pabota "TloBTopeHue: https://m.edsoo.ru/SSUW1WWV1
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 | O6wém Tena. OOBEM MPSAMOYTOITBHOTO https://m.edsoo.ru/6UXGOO0ORC9
napauiesienune1a

32 | 3amaum 00 yaBOCHHH KyOa, O KBajparype Kyoa; o https://m.edsoo.ru/VK2J2TXEF
TPUCEKIIMHU yIIa

33 | CtepeomeTpHuyecKue 3a/1a4u, CBSI3aHHBIE C 00BEMOM https://m.edsoo0.ru/ODR6H6TQS
PSIMOYTOJIBHOTO MapasuIesIenuie/ia

34 [TpuknanHeie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM https://m.eds00.ru/OSHTIOT1G
00BEMa IPSAMOYTOJILHOTO MapasuIe/IeuIe 1a

35 | O0OBEM mpsiMOil TPU3MBI https://m.edsoo.ru/8AILOYHY]J

36 | CrepeoMeTrpuyeckue 3aauu, CBI3aHHbIE C https://m.edsoo.ru/AD8HV54A9




BbIUUCIIEHHEM 00BEMOB IPSMOM MTPU3MBI

37 | IlpuknamHbie 3a1a4M, CBA3aHHBIE C 00BEMOM MPAMOM https://m.edsoo.ru/QlYC4F8IU
PU3MBI

38 Beruucienne 00bEMOB TEI ¢ HOMOIIBEO https://m.edsoo.ru/ON585060H
onpenenéHHoro uaTerpaina. O0bEM HaKIOHHON
PU3MBI

39 | Beiuncienue 00bEMOB TEI C TOMOIIBIO https://m.edsoo.ru/2CILCMK8N
omnpezaenéuHoro uarerpana. O0bEM MUPaMUIbI

40 | ®opmyia 00béMa upamuibl. OTHOIIEHHE 00BEMOB https://m.edsoo.ru/AL3PODCOE
IUpaMHK/] ¢ OOIIUM yIIIOM

41 | ®opmyina 00béMa upamuibl. OTHOIIEHHE 00BEMOB https://m.edsoo.ru/3GOOAJRNY
MUPaMHK] ¢ OOIIUM yTIIIOM

42 | CrepeoMeTpUUECKHE 3a/1a4H, CBSI3aHHbIE C 00bEMaMHU https://m.edsoo.ru/7TTRSRHWO7
HAKJIOHHOU TMPH3MBbI

43 | CrepeoMeTpHUYECKHE 33]]aUH, CBSI3aHHBIC C 00bEMaMHU https://m.edsoo.ru/SF480DTS6
THPAMHIBI

44 [Tpuknaaneie 3agaun o reme "O0bEMBI TEN", https://m.edso00.ru/9SF60YYVX
CBSI3aHHBIE C 00HEMOM HAKJIOHHOMN ITPHU3MBI

45 [Tpuknaaneie 3agaun o Teme "O0bEMBI TEn", https://m.edsoo.ru/Z4MZ27TRMY
CBSI3aHHBIE C 00HEMOM MMHUPAMMUJIBI

46 | [Ipumenenue o0bEMOB. BrrancieHre pacCTosiHUS /10 https://m.edso0.ru/I39CX0O3CP
TUIOCKOCTH

47 | KonrponbHas padora "O0bEM MHOTOTpaHHUKA" https://m.edsoo.ru/XNWZzZSSJ7P

48 | Hunmaapuyeckas IOBEPXHOCTh, 00pa3yromIye https://m.edsoo.ru/7DHKEHEG6
[MJTHHIPUYECKON TIOBEPXHOCTH

49 | Humuuap. [psmoii kpyrosoi mumusap. [Tnomais https://m.edsoo.ru/MAVWA4KY55
MOBEPXHOCTH IIMJIMHIPA

50 | KoHnueckast HOBEpXHOCTh, 00pa3yronue https://m.edsoo.ru/PVRE7THQ6Y
KOHHYECKOM moBepxHocTu. Konyc

51 | Ceuenue KOHyca MIOCKOCTBIO, MapPaLICIbHOM https://m.edsoo.ru/EOVSHALSL
IUIOCKOCTH OCHOBAHHMS

52 | Yceuéunslii koHyc. M300paxkeHne KOHYCOB U https://m.edsoo.ru/9VKWVDCTE
yCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOW TOBEPXHOCTH M ITOJTHOM https://m.edsoo.ru/AWKB9E4ANE
MOBEPXHOCTH KOHYCa

54 | [Inomans OOKOBOI MOBEPXHOCTH M TIOJTHOM https://m.edsoo.ru/9NFAUE3KJ

ITOBCPXHOCTHU KOHYCaA




55 | CtepeomeTpudeckue 3a1a4u Ha JJOKA3aTEIbCTBO U 1 https://m.edsoo.ru/QZVH5EXL9
BBIYKCIICHHUE, TIOCTPOCHUEM CEUCHUM IIUITHHIPA,
KOHyCa
56 | CtepeoMeTpruyecKre 3aauy Ha JOKa3aTeIIbCTBO U 1 https://m.edsoo.ru/AKF6PW62W
BBIYKCIIEHHUE, TIOCTPOCHUEM CEYECHUM IIUITHHIPA,
KOHyCa
57 | IlpuknagHble 3a1a4M, CBI3aHHbBIC C IMIMHAPOM 1 https://m.edso0.ru/3429ZLHT5
58 | [IpuknanHble 3a1a49M, CBSI3aHHBIC C IIJIMHIPOM 1 https://m.edsoo.ru/ZY6ENPVKD
59 | Cdepa u map 1 https://m.edsoo.ru/W1TVKAJOR
60 | Ilepeceuyenue cepsl U mapa ¢ MIOCKOCTHIO. 1 https://m.edsoo.ru/JFBNB5ZS0
Kacanue mrapa u ceps mockoctsro. Bun u
n300pakeHue 1apa
61 | Ilepeceuyenue cepsl U mapa ¢ MIOCKOCTHIO. 1 https://m.edsoo.ru/M6WK9K950
Kacanue miapa u chepsl IiockocTbio. Bun u
n300pakeHne napa
62 | YpaBuenue cdepsl. [Lnomanp chepol u e€ yacreit 1 https://m.edsoo.ru/U8G24BO8H
63 | Cummerpus cdepsbl U mapa 1 https://m.edso00.ru/6E6GX0YJS
64 | CrepeoMeTpryuecKHe 3a/1a4d Ha JOKA3aTeIbCTBO U 1 https://m.edsoo.ru/MSYBPKH7R
BBIYKCIICHHUE, CBSI3aHHBIE CO c(hepoii U mapom,
MOCTPOEHHEM MX CEUEHHI TIOCKOCTHIO
65 | CtepeoMeTpuieckue 3a1a4u Ha JI0Ka3aTeIbCTBO U 1 https://m.edsoo.ru/MXRDTK72T
BBIYKCJIEHHUE, CBSI3aHHBIE CO C(EPOii U IIapoMm,
MOCTPOECHHEM MX CEUECHHI TIOCKOCTHIO
66 | [IpukiagHble 3a1a4M, CBA3aHHBIC CO Chepoit U 1 https://m.edsoo.ru/XW5LI17A9]
IapOM
67 | [loBTOpEeHME: OKPYKHOCTH HA TUIOCKOCTH, 1 https://m.edsoo.ru/EJ2QDAVEJ]
BBIYKCIICHUS B OKPYXKHOCTH, CTAHIapTHBIE OO0
68 | Pa3nu4Hble KOMOMHAIMY TEJ BPAIICHUS U 1 https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHHKOB
69 | 3agaum o Teme "Tena U MOBEPXHOCTH BpaIieHus" 1 https://m.edsoo.ru/PHHLCG54E
70 | 3amaum mo Teme "Tena 1 MOBEPXHOCTH BpaleHHs " 1 https://m.edsoo.ru/22WPBLTP9
71 | KonTponbHas pabota "Tena n moBepXHOCTH 1 https://m.edso0.ru/33W222M63
BpanieHus"
72 | O6bém nunuaapa. Teopema 06 00bEME MPSIMOTO 1 https://m.edso0.ru/1ZN2S6ZMO
LMTHHPA
73 Brruncinenue 006EMOB TeEN ¢ IOMOILBIO 1 https://m.edsoo.ru/ACTOMFMVF




omnpenenéuHoro uHrerpana. O0bpEM KoHyca

74

[Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpuuecKkue 3aJauu, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IVIIMHIPA, KOHYCa

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

76

[Ipuknagueie 3agaun 1o Teme "OOBEMBI M TUIOIIAIH
MOBEpXHOCTEN Ten"

https://m.edsoo.ru/QXEA9GPVB

77

O0béM 1mapa u mapoBoro cekropa. Teopema 06
o0Béme mapa. [Tnomane chepsl.
CrepeoMeTpUYeCKUe 3a1auH, CBI3aHHBIC C
BBIUUCIICHHEM 00BEMOB I11apa, IapoBOro CErMeHTa U
IAPOBOT'0 CEKTOPA

https://m.edsoo.ru/VV60ONBVZX

78

[Ipuxnanueie 3anaun no teme "OObEMBI TEN",
CBSI3aHHBIC ¢ 00BEMOM IIapa U IUIOMIAJIBIO Cephl.
CoOTHOIICHUS MEXKTY TUIOMIAASIMH IIOBEPXHOCTEH 1
00bEMaMU TOJIO0HBIX TEJI

https://m.edsoo.ru/EZH9GRUEJ

79

ITonoOHbIe Tena B mpocTpaHcTBe. Mi3MeHeHne
o0béMa ipu mogooun. CTtepeoMeTpudecKre 3a1aun,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB TEII U
IUIOIIA/IEN TTOBEPXHOCTEU

https://m.edsoo.ru/H24188MKQ

80

Kontposnbnas padota "Ilnomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

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

81

JIBmxenus npoctpancTBa. OtoOpaskeHus. JBukeHus
1 paBeHCTBO ¢uryp. O61IMe CBOMCTBA ABUKEHUN

https://m.edsoo.ru/RXJ4YW6NA

82

Buael 1BukeHunii: napajuiebHbIN IEPEHOC,
LIEHTPAJIbHASI CHMMETPUS, 3€pKajbHAsI CHMMETPHS,
IIOBOPOT BOKPYT IPSIMOM

https://m.edso0.ru/ZSUAT7NTX

83

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FGOMeTpI/I‘IGCKI/IC 3ala4i Ha MPUMCHCHUC ABHUKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonrponsHas padora "Bekropsl B mpocTpaHcTse"

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

86

O6o6matomniee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cuctremaTuzanus
3HaHui: "[lapannenbHOCTh IPSIMBIX U IVIOCKOCTEN B
IIpOCTpaHcTBE"

A I

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomniee mopropenue 11 moHsTHII U METOIOB
Kypca reomerpun 10—-11 kiraccoB, cuctemaTuzanus
3HaHuM: "BekTopsl B mpocTpaHCcTBe"

https://m.edsoo.ru/AQEFPERJO




88

O6o6matomniee moBropenue 11 moHSITHII U METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHuii: "BekTopel B npocTpaHcTse"

https://m.edsoo.ru/3NIJOLN63

89

O6o6maromee moBTopeHue 11 MOHIATHI 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHui: "O0beM MHOTOrpaHHUKA"

https://m.edso0.ru/B85S7VDTC

90

O6o6matomee moBropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
sHaHuii: "O0beM MHOTOTpaHHHKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6maromiee moBTopeHue 11 MOHATHII 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHui: "[l1omanyu moBepxXHOCTH U 0OBEMBI
KpYyIJbIX T€n"

https://m.edsoo.ru/H2ZABPRXO

92

Oo6o0maromiee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHui: "[l1omanu moBepxXHOCTH U 0OBEMBI
KpYyIJbIX T€n"

https://m.edsoo.ru/JG1DJ50NK

93

HroroBas koHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

HroroBas koHTpoJIbHAs paboTa

https://m.edsoo.ru/3JI74AMY6M

95

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3ALIMS 3HAHUM

https://m.edsoo.ru/U126CB4XL

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I

https://m.edsoo.ru/IEBALO6B5

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOTUI

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

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso00.ru/41X3XKQOG

99

Hcropus pa3BUTHS CTEpEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4APGHOJY AH

100

I/ICTOpI/Iﬂ Pa3sBUTHUA CTCPCOMETPHUUN KaK HAYKHU U ec
POJIb B pa3BUTHU COBPEMCHHBIX NMHXXCHCPHBIX 1
KOMIIBIOTCPHBIX TEXHOJIOTUH

https://m.edsoo0.ru/GEJCO734F

101

Hcropus pa3BUTHS CTEpEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U

https://m.edsoo.ru/RK4AXSFWNR




KOMIIBIOTCPHBIX TEXHOJIOTHI

102

HcTopust pa3BUTHS CTEpEOMETPUH KaK HAyKH U €&
POJIb B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.eds00.ru/X89TQ8776




6. KOJJU®UKATOP TPEBOBAHUMH K PE3YJIBTATAM OCBOEHUSA
ooI11 COO

Koouguxamop coodepacum nposepsiemvie mpebosanus K pe3yIomamam 0C80€HUsl OCHOBHOU 00pa308amenbHOl
npozpammul cpedne2o obujeco 06paz08aHUs U NpoGepsemMble INEMEHMbL COOEPICAHUS, d MaKdice mpebosanus u

anemenmol cooeporcanus, nposepsiemvie Ha EID.

6.1. IIpoBepsiembie TpeOoBaHus K pesyiabTaram ocsoennss OOII COO

Kon IIposepsiemoe TpeGoBanue K pesyabraram ocsoenuss OOII COO
6 I'eomerpus
6.1 OnepupoBaTh NOHATUSMH: HWIMHAPUIECKAsk TOBEPXHOCTh, 00pa3yomue

UWIMHIPUYECKON TOBEPXHOCTH, IUIMH/IP, KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC, c(heprudeckasi IOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaieHus (HMIUHAP, KOHYC, cepa u map)

6.3 OOBSACHATH cIOCOOBI MOJTYYSHHUS TEJl BPALICHHUS

6.4 KiaccuduiupoBath B3aMMHOE PacroioKeHUE CEephl U TIIOCKOCTH

6.5 OnepupoBarh MOHATUSIMHU: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA

CErMEHTa, IApOBOM CJI0H, OCHOBaHME IIapOBOTrO CJI0s, BHICOTA LIAPOBOTO CIIOS,
11apPOBOW CEKTOP

6.6 Bbrauciate 00bEMBI 1 TUTOMAAM TIOBEPXHOCTEH TN BPAIICHHS, TEOMETPHUYECKIX
TeJl C IpUMEHEeHueM (hopMyn

6.7 OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy M ONMCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK WJIM TEJIO BpaIlleHUs

6.8 BbruncnsTh COOTHOLIEHUSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMuU
MOIOOHBIX TeJl

6.9 N306paxkaTh n3y4aembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX
MHCTPYMEHTOB

6.10 BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTh CEUSHHsI TeJl BpaLllCHHSI

6.11 W3Bnekarb, MHTEPIIPETUPOBATH U IPEOOPa30BbIBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTexax U
PUCYHKAX

6.12 [IpumensTh reomerprueckue (HakThl AJIs PELICHUs] CTEPEOMETPUUECKUX 3aad,

MIPEINOJIararoINX HECKOIBKO IIar0B PEIICHHUS, €CIIA YCIOBHS MPUMEHEHUS 3aaHbl
B sIBHOU (opme

6.13 OnepupoBarh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BbInonHATE AEWCTBUS CI0XKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKECHHS
BEKTOpa Ha YUCJI0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJJal0T

6.15 [IpuMeHATHh NpaBWIIO NapAJUIEIICTIUIIENA ITPU CIIOKEHUN BEKTOPOB

6.16 OnepupoBarh NOHATHAMMU: 1€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,

MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPHI

6.17 HaxonuTs cymMy BEKTOPOB U IIPOU3BENEHUE BEKTOPA HA YNCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJISIpPHOE IIPOU3BE/IEHUE, PACKIIaIbIBaTh BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT

6.19 Pemrate nmpocreiimne reoMeTpruyecKre 3a1a491 Ha IPUMEHEHNE BEKTOPHO-




KOOPJAMHATHOTO METOJIa

6.20 Pemats 3agaun Ha JOKA3aTEILCTBO MATEMATUUYECKUX OTHOLIEHUN 1 HAXOXKICHUE
reOMETPHYECKUX BEIIMYUH 110 00pa3iiaM HiId aJlrOPUTMaM, IPUMEHSISI H3BECTHBIC
METO/IbI IIPU PEIICHUH CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3a/1a4

6.21 [IpumensTH NpocTelre MPOorpaMMHBIE CPEICTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECCKUX 3a]1a4

6.22 [IpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B PUPOJIE U KU3HU,
pacro3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23 [IpuMeHsTH MOTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh pealbHble

CUTYyAllMH U MPUMEHSITh U3YYCHHBIC MTOHSATHUS B IPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKku cHopMyITMpOBAaHHON TPOOIIEMbI, MOIETTUPOBAThH peajbHbIe
CUTYAIIMH Ha SI3bIKE TE€OMETPUU, UCCIIEA0BATH MOCTPOCHHBIE MOCIIU C
HCIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, arrapara aireopsl, pemarb
MPAKTUYECKUE 3a]]a4M, CBSI3aHHBIC C HAXOXKJICHUEM T'€OMETPUUYCCKUX BEITUUNH

6.2. IIpoBepsieMble 3JIeMEHTHI COJePKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
6.1 [unmuuapudeckast TOBEPXHOCTh, 00pa3yoIie MWINHAPUIECKON MOBEPXHOCTH, OCh

UWIMHIPUYECKON moBepxHocTH. L{umuHap: ocHoBaHusl U O0KOBasi IOBEPXHOCTH,
00pa3yromnias u OCkh, IJIOMIA > OOKOBOM M MOJIHON TTOBEPXHOCTH

6.2 Konunyeckas moBepXxHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON oBepXHOCTH. KOHYyC: OCHOBaHUE U BEpIINHA, 00pa3yromnas
1 OCb, TUIONIA/Ib OOKOBOH M MOJHOM MOBEPXHOCTH. Y CEUEHHBII KOHYC!
o0pa3yroIre U BBICOTa, OCHOBAHUS U OOKOBAsI MOBEPXHOCTh

6.3 Cdepa u map: ueHTp, paanyc, IuamMmeTp, IO s TOBEPXHOCTH cephl. BzanmHoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHas MIIOCKOCTh K cepe, miomaib
cdepbl

6.4 N300paskeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEépTka HuIMHApa U KOHyca

6.5 KomMOuHanmu ten BpaiieHusi U MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONHMCAaHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPAILICHHSI

6.6 [Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 o0BEME

MPSMOYTOJIBHOTO TapajuieNienunena u cieAacTsus u3 He€. O0bEM HUIMHpA,
konyca. O0bEM 1apa u mionaab chepol

6.7 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY MIIOLIAIIMU
MTOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

6.8 Ceuenus numuHApa (MapauieabHO U MEPHEHIUKYISIPHO OCH), CEYEHUs! KOHYyCa
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHMs 11apa

6.9 BekTop Ha mockocTy U B npocTpadcTBe. ClI0KEHNE U BBIYUTAaHUE BEKTOPOB.

YMHOkEHNE BEKTOpa Ha YKCII0. Pa3znokeHne BEKTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno nmapamuienenunena. Pemenue 3anay, CBA3aHHBIX C
IIPUMEHEHHEM NIPABUJI ACVCTBUIN C BEKTOPaAaMU

6.10 [IpssMoyronbHas cucTeMa KOOpPAUHAT B MPOCTpaHcTBe. KoopauHaTel BEKTOPA.
[Ipocreiimue 3a1aun B KOOpAUHATaX. YToJI Mexay BekropaMu. CkansipHoe
IIPOU3BEICHAE BEKTOPOB. BBIUMCIIEHNE YIIIOB MEKly IPSAMBIMU U IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METO/ ITPH PELIEHUH T€OMETPUYECKUX 3aaa4

6.3. IIpoBepsiembie Ha EI'D TpeboBanus Kk pesyabraram ocsoeHuss OOII COO




Ipusoosimcs 6 coomeemcemeuu ¢ koouguxkamopom EI'D (OUIIN) no yuebHomy npeomemy.

Kon

IIpoBepsiemoe Ha EI'D TpeGoBanne

1

Brnanenune MeTonamu J0Ka3aTenbCTB, AITOPUTMAMHE PEIICHHS 3a]1a9; YMEHUE
(bOpMyIHPOBATH U ONIEPUPOBATH MOHATUSIMHU: ONPEICICHUE, aKCHOMa, TEOpEeMa,
CIIC/ICTBUE, CBOICTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIILHBIC ()OPMYITMPOBKH;
MPUMEHSTH UX; YMEHUE (OPMYIUPOBATH OOPAaTHOE M MTPOTHUBOIIOIOKHOE
YTBEpXKICHHE, IPUBOAUTH PUMEPBI U KOHTPIIPUMEPHI, UCIIOIB30BaTh METO/
MaTeMaTU4eCKOW MHIYKIIUH; IPOBOAUTH JOKa3aTeIbHbBIC PACCYKICHUS TIPH
peIlIeHUH 33124, OICHUBATH JIOTUYECKYIO MIPABUIIBHOCTh PACCYXKICHUI; YMCHHE
OIIEPUPOBATH MOHATUSIMU: MHOKECTBO, TIOJIMHOXKECTBO, ONIEPALIUU HaJI
MHOYKECTBaMH; YMEHHE UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN armapar s
OIUCAHUS PEATbHBIX MTPOIIECCOB U SBJICHUI U MPH PEIICHUH 33/1a4, B TOM YHCIIC U3
IPYTrUX y4eOHBIX MPEJAMETOB; YMEHUE ONEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN
rpad, aepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 33]IaBaTh U OMUCKHIBATH rpadbl
pa3IMYHBIMH CITIOCOOAMU; MCIIOJIB30BaTh rpadbl IPH PEIICHUN 337134

YMeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YUCIIO, LI€JI0€ YUCIIO, CTENEHb C
LIEJIBIM [TOKa3aTeieM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEeHb C paliMOHaIbHBIM
[I0Ka3aTejeM, CTEIEHb C JCHCTBUTENbHBIM I10Ka3aTeseM, Jorapudm yucia, CHHyc,
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCJIA, OCTATOK IO MOJYIIIO, PALllMOHATIBHOE
YHCJI0, UPPALMOHAIBHOE YUCII0, MHOXKECTBA HAaTypaIbHbIX, LIEJIbIX, PAL[UOHAIbHBIX,
JeUCTBUTENBHBIX YMCEN; YMEHUE HCII0JIb30BaTh IPU3HAKH JEIMMOCTH,
HaWMEHBIINKM OOIIHI IETUTENh U HAMMEHbIIIee 00I1Iee KpaTHOe, anroputM EBkinaa
IIPU PELICHNH 33/1a4; 3HAKOMCTBO C pa3IMYHBIMU ITO3UIIUOHHBIMU CUCTEMAMU
CUMCJICHHSI; YMEHUE BBINOJIHSTH BHIYMCIEHUE 3HAUEHU U peoOpa3oBaHus
BBIpQ)XEHUI CO cTeNeHsIMHU U Jorapupmamu, npeoOpa3oBaHus IpoOHO-
palOHaIbHBIX BBIPAXKEHUI; YMEHUE ONIEPUPOBATH MOHITUSIMU:
[10CJIe/10BATENbHOCTD, apu(METHYECKast IPOrpeccHs, TeOMeTpUUecKast IPOrpeccus,
0ecKOHEeuHO yOBIBaIOIIasi TEOMETPUIECKast IPOTPECCHsT; YMEHUE 3a/1aBaTh
[I0CJIeI0BATEIbHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX (OPMYII; yMEHUE
OTIepUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHbBIE
qucia, MOIYJIb U apTyMEHT KOMIUIEKCHOTO 4yKcia, (hopMa 3amucy KOMIIEKCHBIX
yuceln (reoMeTpuuecKasi, TPUTOHOMETPUYECKast U anredpandeckas); yMeTh
MIPOU3BOIUTH ApPU(PMETHUECKHE IEHCTBHSI C KOMITJIEKCHBIMH YHCIIaMH; TPUBOAUTH
MIPUMEPHI UCII0JIb30BAHUS KOMIUJIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSIMMU:
MaTtpuna 2x2 n 3x3, onpeAeanuTeNlb MaTPUILIbl, TEOMETPUUECKUI CMBICIT
OTIpeACIUTENS

YMeHnue onepupoBaTh NOHATUSAMU: PALlMOHAIIBHBIE, HPPALMOHAIILHBIE,
MIOKa3aTebHblE, CTEIIEHHBIE, JTorapu(MUUYECKUe, TPUTOHOMETPUUECKHE YPABHEHUS
Y HEPABEHCTBA, X CUCTEMBI; YMEHHE OIIEPUPOBATH MOHITUSIMU: TOKJIECTBO,
TOXJIECTBEHHOE ITpeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUHN U
HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHE PELIATh
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOILBIO PA3IMYHBIX IPUEMOB; pelliaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C [1IapaMETPOM; IPUMEHATH YPaBHEHMS,
HEpaBEHCTBA, UX CUCTEMBI JUIs PEIlIeHUs] MaTeMaTHUeCKUX 3a7a4 U 3a7a4 U3
pa3nuyHbIX 001acTel HAYKH U peasIbHOM KU3HU

YMeHnue onepupoBaTh MOHATUAMU: QYHKIIHS, YETHOCTD (QYHKIIMHU, TIEPUOTUIHOCTh
(GyHKIINHU, OTPAaHUYEHHOCTD (DYHKIIMM, MOHOTOHHOCTb ()YHKIIUH, SKCTPEMYM
¢GbyHKIIMHM, HauboJbIIee U HauMeHbIllee 3HaYeHHs PYHKIUN Ha TPOMEKYTKE,
HenpepbIBHast QYHKIMSL, aCUMIITOTHI rpaduka GyHKINH, IepBast U BTOpast
MPOU3BOIHAS PYHKIIMH, TEOMETPUUECKUN U GU3UUECKUIN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, OonpeaeNEéHHbIN HHTErpall; YMEHHE HaX0IUTh aCUMITOTHI Tpaduka
(GYHKIIMHM; YMEHUE BBIYUCISTH IPOU3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOTO U




KOMITO3HUITMHU (YHKIIUHA, HAXOIUTh YpaBHEHUE KacaTeIbHON K rpaduKy ¢ yHKIINH,
YMEHHE HAaXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHA, YMEHUE UCIIOIH30BATh
MIPOU3BOIHYIO LISl UCCIIEIOBaHMSI (DYHKIIHIA, HAXOIUTh HAUOOJIBIIINE U HANMCHBIITUE
3HaueHUs! QYHKIIMI; CTPOUTH Tpad)Ki MHOTOWICHOB C MCIIOJIb30BAHUEM armapara
MaTEeMaTHYECKOTO aHAIN3a; TPUMEHSTh IPOU3BOIHYIO JUISI HAX 0K ICHHSI
HAWTYYIIIEro PEIIeHUs B IPUKIIATHBIX, B TOM YHCIIE COIMATbHO-3KOHOMHUYECKHIX U
(bU3NYeCKUX 3a/1a4ax; HAXOIUTh TUIOIIAIN U 00BEMBI GUTYP C TOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPHl MATEMATUYECKOTO MOJICIIMPOBAHUS C TIOMOIIIHIO
mudpepeHIMaTbHBIX YPaBHCHUM

YMeHue ornepupoBaTh NOHATHIMU: TpapuK GyHKIUHU, oOpaTHas GyHKIU,
KOMITO3MIUS (QYHKIMH, THHEIHAS QYHKIMS, KBaJpaTHIHAast QyHKIH,
pannoHanbHast QyHKIHS, CTeTeHHas (PYHKIUS, TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpaTHBIe TPUTOHOMETPUYECKHE (HYHKIHH, TIOKA3aTeIbHA U JIoTapupMUIecKas
(GyHKINU; yMEHHUE CTPOUTDH IpadUKu U3yYSHHBIX (YHKIUH, BHITIOIHATh
npeoOpa3oBaHus rpaduKoB QYHKIHIA, HCIOIB30BaTh TpaduKy JUII U3ydESHUS
MIPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U
3a7a4 U3 peaIbHOM JKU3HH; BBIPAXKATh GOPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOIb30BaTh CBOMCTBA U rpaduku QyHKIMIA 1151 perIeHUs
ypaBHEHHI1, HEPaBEHCTB U 3aJa4 ¢ IapaMeTpamMu; U300paxkaTh Ha KOOPANHATHON
TUIOCKOCTH MHOXKECTBA PEIICHUH YpPaBHEHH, HEPABEHCTB M X CUCTEM

YMeHue peumaTtb TCKCTOBLIC 3aa4YH PA3HbIX THUIIOB (B TOM 4YHUCJIC HA ITPOLCHTLI,
JOJIM 1 94aCTH, Ha ABH)XCHHUC, pa60Ty, CTOUMOCTB TOBApPOB U YCIIYI', HAJIOTH, 3ada4Un
H3 0071aCTH YIIpaBJICHHUS JINYHBIMHA U CeMEHHBIMU (1)I/IH8.HC8.MI/I); COCTaBJIAAThb
BBIPpAXKCHUS, YPaBHCHHA, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBHUIO 3ada4H,
HCCIICA0BATh MMOJTYYCHHOC PCIICHHUEC U OLICHUBATH HpaB)IOHOI[O6HOCTB PE3YJIbTATOB,
YMCHHUEC MOACINPOBATH PCAJIbHBIC CUTYAalluU Ha A3BIKC MAaTCMATUKHU,; COCTABJIATH
BBIPpAXKCHUS, YPABHCHH A, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO 3a1a4H,
HCCICA0BATh MOCTPOCHHBIC MOJCIN C UCITIOJIBb30BAHUCM allrapara aJIFC6pI>I,
HHTCPIIPCTUPOBATH HOJ'IyLIeHHHﬁ pe3yiabTar

YMeHue ornepupoBaTh MOHATHAMU: CpeHee apupMeTuIecKoe, MeHana,
HauOoJblIee U HAaMMEHbIIIee 3HaYeHUs, pa3Max, AUCIEPCHusi, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMaItIo, IPeACTAaBICHHYIO B TaOJIHUIIaX, HAa AUarpamMmax, rpadukax,
OTPaXKarOIIY0 CBOMCTBA pEaIbHBIX MIPOLIECCOB U SBJICHUI; IIPEICTABIIATh
MH(OPMAIIHIO C TTOMOLIBIO TaOJIUI] U JMarpaMM; UCCIIEJ0BATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKux METOAOB U 3JIEKTPOHHBIX
CpeACTB; rpaMuecKu Mcciae10BaTh COBMECTHBIE HAOIIOICHHSI C TIOMOIIBIO
JMarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYaiHbII OMBIT U CiIydaifHOe COObITHE,
BEPOATHOCTH CIIy4allHOTO COOBITHS; YMEHUE BBIUUCIISITH BEPOSITHOCTD C
UCIOJIb30BaHUEM IpahUUECKUX METOJIOB; IPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEPOSATHOCTEN, (OpMYITy MOJHOM BEposTHOCTH, hopMyny bepryim,
KOMOMHATOpHbIE (haKThl U (OPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHE ONEepUPOBaTh MOHATUSIMU: CllydyaiiHasi BEIMUMHA, pacIpeeeHe
BEPOATHOCTEN, MAaTEMaTHUECKOE OKUAAHNUE, TUCTIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4YailHON BEIMUYMHBI, QYHKIUU paclpeeleHHs U IIOTHOCTU
PaBHOMEPHOI0, IT0KA3aTE€IBLHOTO U HOPMAJIBHOIO PACIIPEAEICHUI; YMEHUE
HCIOJIb30BaTh CBOMCTBA 3YYEHHBIX paclpeesIeHui AJis peleHus 3aay;
3HAaKOMCTBO C MTOHATUSAMU: 3aKOH OOJIBIINX YHUCEII, METO/IbI BHIOOPOUHBIX
UCCIIEIOBaHMM; yMEHNE MPUBOAUTDH IPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIINX YUCEI
B IPUPOHBIX M OOLIECTBEHHBIX SIBICHUSX; YMEHHE ONEPHPOBATH NOHATHSIMMU:
COYETaHHUe, NEPEeCTAHOBKA, YUCJIO COUYETAHNH, YUCIIO NEPECTAHOBOK; OMHOM




HeroToHa; yMeHue npuMeHsATh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS IS
pelIeHus 3a/1a4; OIEHUBATh BEPOSTHOCTU PEATLHBIX COOBITHI; COCTABIATh
BEPOSTHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH NOJYUYEHHBINA pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: TOUKA, MPSAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BeIMUMHA YTJIa, INIOCKUI YroJl, IBYTPaHHBIH yroil, TpEXTpaHHbIN
yroJ1, CKPEIIUBAIOIIUECS TIPSIMbIE, MAPATUIETbHOCTh U EPIEHAUKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YTOJI MeXAY IPSIMBIMU, YTOJ MEXKIY IPSIMON U
IIJIOCKOCTBIO, YTOJI MKy TNIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JO MJIOCKOCTH,
paccTosiHue MEXY MPSMBIMH, PACCTOSTHUE MEXKY MJIOCKOCTSIMU; YMEHUE
WCIOJIb30BATh MIPH PEIICHUH 3a7a4 U3Y4CeHHBIC (DAKTHI U TEOPEMBI TUIAHUMETPHH;
yYMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA; CTPOUTD
MaTeMaTUYeCKUE MOJIEIHU C MOMOIIBI0 T€OMETPUUECKUX MMOHATUN U BEJIMYUH,
pelaTh CBA3aHHbIE C HUMU MPAKTHYECKHE 3a/1a4uH
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YMeHue ornepupoBaTh MOHATHIMU: TUIOIAAb (GUTYPBI, 00BEM HUTYPBI,
MHOTOTPaHHHK, IPAaBIILHBII MHOTOTPaHHUK, CEUCHHE MHOTOTPAaHHUKA, KYO,
napaiesienurne 1, mpu3Ma, nupamuaa, Gurypa u HoBepXHOCTh BPALICHHUS, IUITHHID,
KOHYC, 111ap, cepa, mIomaab cepsl, IIONas TOBEPXHOCTH MTUPAMHIB, TPU3MBI,
KOHYCa, IWINHAPA, 00bEM Ky0a, MPSIMOYTOJIBHOTO Napajeenuneia, THpaMuibl,
IPU3MBI, HWIKH/IPA, KOHYCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYCHUS KOHYCa U
IWINH]PA, NapajjieIbHbIe OCH WM OCHOBAaHHIO, CEYEHHUE 11apa, TNIOCKOCTh,
Kacaromascsi cepbl, HUINHIPA, KOHYCa; yMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M TOBEPXHOCTH BPALICHUS,
UX CEYCHHS, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE IIPUMEHSTh
CBOWCTBA Fr€OMETPUIECKHUX (PUTYpP, CAMOCTOATEIBHO (POPMYIUPOBATH ONPEACTICHHS
n3y4aeMbIX (UTyp, BEIIBUTATh THIIOTE3bI O CBOMCTBAX U NMPH3HAKAX
reoMeTpHUECKuX (hUryp, 000CHOBBIBATH UJIH OMIPOBEPTATh MX; YMEHHE IPOBOIUTH
KJIaccuukanuio GUryp 1o pa3InyHbIM IPU3HAKaM, BBITOIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIILHBIE IOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSAMU: ABHKEHHE B IPOCTPAHCTBE, MapaslleIbHbIH
NepeHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MMPEOOpa3OBaHHE
noj100us, mo1o0HbIe (GUTYPHI; YMEHUE paclO3HaBaTh paBHbIE U 110JI00HBIE GUTYPHI,
B TOM YHCJIE€ B IPUPOJIE, UICKYCCTBE, ApPXUTEKTYPE; UCIIOIBb30BaTh T€OMETPUIECKHE
OTHOILICHMS IPU PELICHNH 33/1a4; HaXOJUTh T€OMETPUUECKIE BETUUUHBI (JUIHHA,
yroJ, Iioaab, 00bEM) NP PELICHUH 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3
peanbHOM )KU3HU; YMEHHE BBIUUCIISATh T€OMETPUYECKHE BETUYMHBI (JUIMHA, YTOll,
iouaab, 00bEM, MJIOLIAAb TIOBEPXHOCTH), UCTIONb3Yys U3YUEHHbIE (OPMYJIBI U
METO/IbI, B TOM YHCJI€: IUIOIIA/b MOBEPXHOCTH MUPAMHU/IbI, IPU3MBbI, KOHYCA,
HUATUHIPA, TI0MAIs chephl; 00BEM Kyda, MPSIMOYTOIBLHOTO apaljIe/IeHIe1a,
MUPaMU/Ibl, IPU3MBI, LMIIMHAPA, KOHYCA, [I1apa; yMEHHE HaXOAUTh OTHOLIEHUE
00BEMOB NMOAOOHBIX PUTYP

12

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT, BEKTOD,
KOOPAMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHCJIO, pa3ioKeHUue BEKTOpa Mo 0a3ucy, CKaIsipHOE IPOU3BECHHUE,
BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXY BEKTOPAMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPJAUHATHBIM METOJ AJI PELICHUS TEOMETPUYECKUX 3a1ad U 3a1a4
JPYTUX y4eOHBIX MPEeIMETOB

13

YMeHue BbIOMpaTh MOAXOSIIUN METOT 7Sl pEIIeH s 3a/1a41; TOHUMaHHe
3HAYUMOCTH MaTEMAaTUKHU B U3yUYEHUH MPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUI; YMEHHUE PACIIO3HABATh IIPOSBIICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE,
yYMEHHE MPUBOAUTH IPUMEPBI MATEMATUIECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM
MaTEeMaTUYECKON HAyKU




6.4. IlepeyeHb 371eMEHTOB CO/lepKAHUSA, TPOBepsieMbIX Ha EI'D

Kona IIposepsiembiiit Ha EI'D 3j1eMeHT copep:xanus
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbhble u nensie uncia. [lpu3Haku JeTMMOCTH HENbIX YnCell
1.2 Panmonanshbie yncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOLICHTHI,
0eCKOHEUHbIE IEPHOMUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaIbHOU cTerneHu. [[elicTBrsl ¢ apudMeTHIeCKuMu
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM [10Ka3aTeeM.
CBolicTBa CTENEHU
1.5 Cunyc, KOCHHYC M TAaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApKTAHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTypaJbHbBIE JOraprupMbI
1.7 JlelicTBUTENbHBIE YUCTa. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU
yuciaaMu. [IpubnmkEHHble BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BEIYUCIEHUN
1.8 [TpeobpazoBaHme BEIpaXKEHUI
1.9 KowmriekcHeie yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Ienble 1 TpoOHO-pallOHATbHBIC YPABHEHHS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
2.4 ITokazarenpHble U TorapuMUIECKie YpaBHEHUS
2.5 Ienpie 1 TpoOHO-paIioHaTbHBIC HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toka3zaTenpHbIE U JOrapuPMHUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JJMHEHHBIX ypaBHeHHNH. Onpenenurens MaTpUIlbl
3 OyHKINH U TpaQuKH
3.1 ®Oynk1us, crnocoOsl 3ananus GyHkuun. I'padux Gpynkuun. Bzaumuo oOpatHbie
¢bysakiuu. YérHeple u Heu€THble QyHKuMH. [lepuoanueckue pyHkuuu
3.2 OO6nacth omnpeesneHuss 1 MHOXecTBO 3HaueHuH pynkuu. Hynmu ¢pyHkumu.
[TpomexyTKH 3HAKONOCTOSTHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomblee 1 HauMeHblIee 3HaueHue
(YHKIIMM Ha IPOMEKYTKE
3.3 CrenenHas GyHKLUSA C HATYPaJIbHBIM U LEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u Jorapudmuueckas GyHKIHNH, X CBOMCTBA U rpaduku
3.6 Touku paspsiBa. AcumntoTsl rpadukoB GyHkiuit. CBoiicTBa PyHKINH,
HENPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS OCIEI0BATEILHOCTEHN
3.8 Apudmerndeckas U reoMmeTpuueckas nporpeccuu. opmysna CI0KHbBIX IPOLIEHTOB
4 Havana maremaTndeckoro ananmnsa
4.1 ITpousBosanas ¢yHkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHUN
4.2 [IpumeneHne Mporu3BOIHON K HCCIeI0BaHUIO (YHKIMII HA MOHOTOHHOCTh U

sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HAMMEHBIIETo 3HaYCHUs (YHKIIMU Ha
OTpe3Ke




4.3

ITepBooOpaznas. MaTerpan

9) MHOXecTBa U JIOTHKA
5.1 MHoOecTBO, onepanu HaJ MHOXecTBaMu. [{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [TpsiMbIe U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOpBI

7. METOAUYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

7.1. YueOHO-MeTOAMYECKOE 00ecIeueHue

VYyebuuku u3 denepanbHoro nepeuns (nmpuxaz Ne 495 ¢ u3MEHEHUsIMH);

AUIAKTHYCCKUC MATCpHUaAJIbl, HAI'JIAAHBIC HOCO6I/I$I, KOMIIBIOTCPD U ITPOCKTODP.

dbenepanpHoro nepeuns (mpuka3 Ne 551 ot 23.07.2025): bubmoreka IIOK «Mos

OnexktpoHHbIe (IU(pPOBBIE) 00pa30BATENBHBIE PECYPCHl HCIONB3YIOTCA W3

mkoJiay (educont.ru); Poccuiickast anekTpoHHas 1mkoJa (resh.edu.ru).

7.2. OuenuBanue

CHUCTEME OIICHUBAHMS; HCIOJb3YIOTCS TEKYIIUH, TEMAaTHYECKUH W MTOTOBBIN

KOHTpPOJIb, B TOM 4YHCJIC IIOAI'OTOBKaA K FOCYHapCTBeHHOﬁ HWTOrOBOM aTTcCTalnu

(ETD).

OueHuBaHe 1Mo S5-0a/UTbHOM IIIKAJe€ B COOTBETCTBUU ¢ llomokeHWEM O

Yuurens MaTeMaTHKH / /
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