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IHOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEJIMETA <MATEMATHUKA»

Pabouas mporpamma mo yyeOHOMY mpeamery «MaremaTtuka» 0a30BOTO YpOBHS IS
obyuaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepalbHOrO TOCYIAPCTBEHHOTO
00pa3oBaTEeNBFHOI0 CTaHAAPTA CPEAHEr0 00IIero oopa3zoBaHus, ¢ y4éTOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIUIHMA POCCUHCKOTO
oOpasoBanus. Peanuszamnus nporpaMmmbl 00ecrieunBaeT OBJaICHUE KITIOUEBBIMUA KOMIETEHIIUSMH,
COCTABJIIIOLIMMHM OCHOBY JUISI CaMOpa3BUTHUSL M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIbTYpHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH 00YYaOLTHXCS.

B paboueii mnporpamMme yuTeHbl wHIAeHM u moyokeHHs «KoHuenuu pa3BUTHSA
MaTeMaTH4eckoro obpasoBanus B Poccuiickoit @enepauuu». B coOOTBETCTBUM ¢ Ha3BaHHEM
KOHIICTILIMY, MaTeMaTH4eckoe 0oOpa3oBaHUE MOJHKHO, B YAaCTHOCTH, MPEAOCTABIATH KaKIOMY
o0yyaromemMycss BO3MOXKHOCTh JIOCTHXKECHUSI YPOBHS MaTEeMAaTHYECKUX 3HAHWUN, HEOOXOIUMOTO
JUIS TanbHEWIeH yCIenTHoW Xu3Hu B o0miecTBe. VIMEHHO Ha pelieHre STOW 3aJadd HaleJieHa
npuUMepHasi pabodast mporpamma 6a3oBOTro ypoBHSI.

B osnoxy uudpoBoit TpaHchopManuu Bcex cdep UeTOBEUECKOH NeATEITbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YelIOBEKOM Oe3 0a30BO MaTeMaTHYeCKOM
MOJTOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY>KUT OTIOPHBIM MPEAMETOM JUISl U3yUCHHS CMEXHBIX
TUCLUUIUIMH, @ B )KM3HM TOCJIE IIKOJIBI PeaJbHON HEO0OXOAMMOCTBIO CTAaHOBHTCS HEMPEPBIBHOE
oOpa3oBaHme, 4T0 TpeOyeT MOTHOIICHHOH 0a30Boii 00IIe00pa30BaTeIbHON MOATOTOBKH, B TOM
qyHuciae M MareMaThdeckod. OTo O0OyCNOBIEHO TEM, YTO B HAIIM JHH PacTéT YHCIO
CTELMANBbHOCTEH, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM IMPHMEHEHHEM MaTeMaTUKU: U B cdepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJOTHUYECKUX OOJIACTSX, U Jake B TYMAHUTApHBIX c(epax.
Takum oO0pazom, Kpyr oOyyarommuxcs, sl KOTOPBIX MaTeéMaTHKa CTAaHOBHUTCS 3HAUYUMBIM
MPEIMETOM, CYIIECTBEHHO PACIIMPSICTCA.

[IpakTuyeckas HOJAE3HOCTh MAaTEMAaTHUKU 00YCIIOBIIEHA TEM, YTO €€ MPEeIMETOM SBIISIOTCS
(dyHIaMeHTaJIbHBIE CTPYKTYpPbI HAIIEr0 MHpA: MPOCTPAHCTBEHHBbIE ()OPMBI M KOJIMYECTBEHHBIE
OTHOILICHHUA OT MPOCTEHIINX, YCBAaMBAa€MbIX B HEMOCPEACTBEHHOM OIbITE, IO IOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX JJIsl PA3BUTHUS HAYYHBIX U TEXHOJOTHYECKUX HIeH. be3 KOHKpEeTHhIX
MaTeMaTUYECKUX 3HAHWH 3aTPyJHEHO MOHWMAaHHE NMPHUHIMIIOB YCTPOIHCTBA M MCIIOIB30BaHHS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEPIPETalus pPa3HOOOpPA3HOW  COLMAIBHOM,
HKOHOMHYECKOM, MOTUTHYECKOW MH(pOpMAIK, Manod(QPeKTHBHA MOBCEIHEBHAS MPAKTUYECKAs

ACATCIIBbHOCTB. Ka)KI[OMy YCJIOBCKY B CBOCH KHM3HU MPpUXOAUTCA BBIIIOJIHATE JOCTATOYHO



CIIO)KHBIE pacuéThl U COCTABIATH HECIOXKHBIC AITOPUTMBI, HAXOOUTHh HYXHbIE (OPMYJBI U
IIPUMEHSTD UX, BIAJETh IPAKTUUECKUMH IPUEMAMU T'€OMETPUUECKUX U3MEPEHUI U TOCTPOCHUIH,
YUTaTh UHPOPMALIUIO, IPECTABICHHYIO B BUy Ta0JIUI], AUAarpaMM U Tpa(UKOB, XKHUTb B YCIOBUIX
HEOIPEeeIEHHOCTH ¥ IOHUMATh BEPOSTHOCTHBIN XapakTep CIIydaifHbIX COOBITHH.

OMHOBpEMEHHO C pacHIMpeHHeM c¢ep NPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM
ob1ecTBe Bc€ O0s1ee BaXKHBIM CTAHOBUTCSI MAaTEMATUYECKUNA CTHITb MBIIIJICHHUS, TIPOSBIISIONIMNACS
B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpornecce n3yueHuss MaTeMaTUKH B apceHall IPUEMOB
Y METOJIOB MBIIIIJICHUSI YEJIOBEKAa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS WHAYKIUS U JCTyKIHS,
0000ImIeHne M KOHKpETH3alMsi, aHalu3 M CHHTE3, KiacCHU(UKalus W CUCTeMaTH3allys,
abctparupoBanne ¥ aHanorus. OOBEKTHl MaTeMaTHUECKUX YMO3AKIIOYCHUH, MpaBWiia HX
KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHHM, CITOCOOCTBYIOT BHIPAaOOTKE
yMeHusi (HopMyIupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBATh CYXKACHHUS, TEM CAaMbIM pPa3BHBAIOT
JIOTHYECKOE MBbIIUIeHHE. Bemymmas ponb NOpUHAIICSKUT MareMaTHke B (opMupoBaHUH
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJIEHUS! U BOCIIMTAaHUM YMEHUI IEHCTBOBATh M0 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBATh HOBbIE. B mponecce pemeHus
3a]1a4 — OCHOBHOMW y4eOHOM JesITeIbHOCTH Ha YPOKaX MaTEeMaTHKU — Pa3BUBAIOTCS TBOpYECKas
U TIPUKJIaJHAs] CTOPOHBI MBIILIJIEHMSL.

OOyuenue wmaTeMaTHKe JaéT BO3MOXKHOCTb pa3BUBaTh y YydYallUXci TOYHYIO,
panMoHaIbHy0 U HH(POPMATUBHYIO peub, YMEHHE OTOMpaTh HanboJee MOIXOASIINE I3bIKOBBIE,
CUMBOJIMYECKHE, TpaHUuecKue CpencTBa JUIS BBIPAKEHUS CYXKIECHHUH W HArJIATHOTO HX
IIPE/ICTaBICHHUS.

Heo0xoauMbpIM KOMITIOHEHTOM OOIIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISETCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HAHUS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpEeAMEeTe U
METOZIe MaTeMaTHKH, €ro OTJIMYHS OT METOJOB E€CTECTBEHHbIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHUS MAaTeMAaTUKHU JJIsl peIIeHUs] HayYHBIX M MPHUKIAAHBIX 3a7ad. Takum
o0pa3zom, MaTeMaTu4eckoe 00pa3oBaHNe BHOCUT CBOW BKJIaJ B (hOpMUpOBaHHE OOIIEH KyJIbTYPHI
4eJI0BEKA.

W3ydyenne wmaTeMaTHKHd CHOCOOCTBYET JSCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
IIOHMMAHHUIO KpacoTbl M  M3fALIECTBA MATEMaTHMUECKHUX  PACCYKIEHUH, BOCIPUSATHUIO

reOMEeTPHUECKUX POPM, YCBOCHHUIO HIC€U CUMMETPHUH.

HEJN U3YYEHUSA YYEBHOI'O IPEIMETA «MATEMATHUKA»
[IpuopureTHpiMu LensaMu o0yuyeHus matematuke B 10—11 kimaccax Ha 6a30BOM ypoBHE

SABJIAKOTCA:



o (dopMHpOBaHHE IEHTPAIBHBIX MAaTEMaTHUECKUX MOHATUN (YHCIIO, BEJIWYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIHA), 00eCIeYHBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOro 00pa3oBaHus 00YJarOIuXCs;

o [I0JIBEICHUE yUaIMXCS Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3HU
MaTeMaTUKUd M OKPY)KAIOLIET0 MHpa, MOHMMAaHME MATEMaTHKU KaK 4YacTH OOLIeH KyJIbTyphl
4eJI0BEYECTBA;

J pa3BUTHE MHTEIJICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH  ydamuxcs,
II03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX YMEHHUM, KPUTUYHOCTH MBILUIEHUS, HHTEpECca
K U3Y4YEHHUIO MaTEMaTUKH;

o ¢dopmupoBaHne (GYHKIMOHAIHLHOM MaTeMaTHYECKOW TIPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMAaTUYECKUE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUAX U IPU U3YUEHHUH
APYruX y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYITUPOBAThH
UX Ha $3bIKE MAaTEMaTHMKM M CO3JaBaThb MAaTEMaTHYECKHE MOJEIHU, NPUMEHATh OCBOCHHBIN
MaTeMaTUYECKUI anmnapar Jjs pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3aJja4, MHTEPIPETUPOBATh
U OLIEHMBATH 1OJIyYE€HHBIE PE3YJILTATHI.

OcHoBHbBIE JIMHUM coAepkaHusi Kypca marematuku B 10—I11 kmaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandeckue BBIPAXKCHHUA», «YPaBHEHUS U HEPAaBEHCTBAY),
«Havana wmarematnueckoro anammsza», «leomerpus» («['eomerpuueckue GUIypsl H HX
cBOlcTBa», «/3MepeHne reoMeTpUYecKuX BEIUYMH»), «BeposTHOCTh M cTaTHcTHKa». [laHHBIE
JMHUU Pa3BUBAIOTCS MapauIeiIbHO, KaXKJasi B COOTBETCTBUH ¢ COOCTBEHHOH JIOTUKOM, OIHAKO HE
HE3aBHCHMO OJlHa OT JApYroil, a B TECHOM KOHTakTe W B3aumojeinctBuu. Kpome storo, mnx
OObEIUHIECT JIOTHUECKash  COCTAaBJIAIONIAs, TPAJAWIMOHHO TpHCyIas MaTeMaTUKe U
NIPOHM3BIBAIONIAS BCE MaTEMAaTHYECKHUE KYypPChI M cojiepkaTenbHble TuHUN. CHopMyTupoBaHHOE B
denepantbHOM TOCYAaPCTBEHHOM 00pa3oBaTeIbHOM CTAaHIApTe CpeaHero oliiero odopa3zoBaHus
TpeOOBaHUE «BIAJCHUE METOJAMHU JIOKA3aTeNIbCTB, aJTOPUTMAMM pEIIeHHs 3a/1ad; YMEHHE
(bopMyIHpOBATH OIPENIEICHUS, AKCUOMBI i TEOPEMBI, IPUMEHSTh MX, IPOBOJAUTH J1I0KA3aTEeIIbHbIC
paccyXIeHHs B X0/I€ PELICHH 3a7au» OTHOCUTCS KO BCeM Kypcam, a (POpMHUPOBAHUE JTIOTHUECKUX
YMEHUH pacnpeessieTcs o BCeM rojaM o0ydeHusl Ha ypOBHE CPEAHEro o0IIero oopa3oBaHusl.
Y4eOHO-MeTOoAUYEeCKNI KOMILIEKT:

1) Maremaruka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHanmuza, reomerpus. 10-11 xmacc.
Anumos LI A., Konsirun FO.M., Tkaues M.B. u apyrue. [Ipocsemenue.
2) Teomerpus. Yuebnuk.10-11 xmacc. ba3oblit u yriy0néunsiii ypoBau Atanacss JI.C. /

Byty3oB B.®. / Kagomues C.b.Ilpocsemenue.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHKE
HA YPOBHE CPEJJHETI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «MareMaTuka» JOJDKHO O0ecrednBaTh JOCTHIKCHHE Ha
YpOBHE CpemHero oomero o0pa3oBaHUS CHEIYIOMIMX JHUYHOCTHBIX, METalpeIMETHBIX U

MNpECAMCTHBIX O6pa3OBaTCHBHI>IX PC3YJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMS MPOTpaMMbl y4deOHOro mnpeamera «MaTemaTukay
XapaKTEPU3yIOTCA:

I’ paxpaHckoe BOCIIMTAHUE:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM TO3MLIMU OOydyalomerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOro OOIIECTBA, MPEJICTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHH, MpOIEayp TIpa)kIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJCHCTBOBATh C COLMAIbHBIMH HMHCTHUTYTaMHU B
COOTBETCTBHUH C MX (YHKIUSIMHU U HA3HAUECHUEM.

IlaTprnoTnueckoe BOCOUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUHCKOM I'pakJaHCKON MICHTUYHOCTH, YBaXXCHUS K IPOLIUIOMY H
HACTOSIIEMY POCCUMCKON MaT€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUAM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3THX JOCTH)KECHUN B
IPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMUKH.

JIVXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

OCO3HAHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa, CGHOPMHUPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAHUS, OTUYCCKOTO MOBCACHUA, CBA3AHHOTO C MPAKTUYCCKHUM NPUMCHCHHUECM
,Z[OCTI/DKCHI/Iﬁ HayKHu U OCATCIBbHOCTBIO y‘-IéHOI‘O; OCO3HAHUCM JIMYHOT'O BKJIaJa B IMOCTPOCHHUC
YCTOHYHBOTO Oy TIyIIIEro.

DcTeTHYECKOE BOCIIUTAHHUE:

JCTETUYECKUM  OTHOIICHHWEM K  MHpPY, BKIIOYas  OCTETUKY  MaTEeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICHUH, pacCyX IEHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aCIIeKTaM pa3/IMYHbIX BUJIOB UCKYCCTBA.

dusznueckoe BOCOUTAHHUE:

C(I)OpMI/IpOBaHHOCTBIO YMCHUSA NPUMCHATh MATCMATUYCCKUC 3HAHUS B UHTCPCCaX 3JO0POBOTO
u Oe3zomacHoro obpaza JKM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO (370pOBOE
NUTaHue, cOANaHCUPOBAHHBIM PEXXUM 3aHATHH U OTIbIXa, pEryJsipHas Gpu3nyecKkasi akTHBHOCTD);
(bI/I?)I/I‘-ICCKOI‘O COBCPHICHCTBOBAHMA, npu 3aHATUAX CHOpTI/IBHO-O?)I[OpOBI/ITeJIBHOﬁ

NESITEIbHOCTBIO.



TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; WHTEPECOM K Pa3IUYHBIM
chepam poheCCHOHATBFHOM AESITETFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyymieil nmpodeccuu U pearn3oBbIBaTh COOCTBEHHBIC
’KM3HCHHBIC IUIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
camMo00pa30BaHUIO Ha NPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELLICHUN
MPAaKTUYECKHX 33/1a4 MaTEMAaTUYECKON HaIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

C(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KyJIbTYpbl, MOHUMAHHEM BIHSIHHUA COLUAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOM M COLUAIBHOM Cpelbl, OCO3HAHUEM
r100abHOTO  XapakTepa  JKOJIOTMYECKHMX  MpoOjieM; OpHEeHTalue Ha  [pHUMEHEHHE
MaTeMaTUYECKUX 3HAHWH JUIs PELICHHUs 3a/ad B 00JaCTH OKPYXKArolled cpesbl, TUIaHUPOBaHHS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICACTBUN ISl OKPYXKAIOLIEH CPEMBI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHUEM MaTeMaTHYECKOM HayKH Kak c(epsl
YEJIOBEUECKOU NIEATENIBHOCTH, ATANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHSA LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTEMATUKHU U MATEMATUYECKOU KyJIbTYpOH KaK CPEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO NAEATEIBHOCTh UHAUBUYAIBHO

U B IpyIIIE.

METAINIPE/IMETHBIE PE3YJIBTATDI

MertarnpeaMeTHbIe pe3ysibTaThl OCBOCHHS MPOrPaMMbl yUeOHOTO Tpeamera «MaTemMaTuka
XapaKTePU3YIOTCS  OBJIAJICHUEM  YHUBCPCAIBHBIMU  HO3HABAMENbHLIMU  OCUCMBEUSMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUIMY,  VHUBEPCATbHBIMU — Pe2ysmUHbIMU
oeticmeusimu.

1)Vuusepcanvuvie noznasamenvusle oeticmsus, obecneuusaiom opmuposanue 6a308vlx
KOZHUMUBHBIX NPOYEcco8 00yuaouuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICaAlouje2o Mupa,
npUMEHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuetl).

bas3osBrle jornueckue NeNCTBUS:

® BBIABISITH M XAapaKTEpU30BaTh CYLIECTBEHHBIC NPU3HAKU MATEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHMH MEXAYy TMOHATUAMHU; (OPMYJIMPOBATH ONPEACICHUS IMOHATHIA;
YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMM, OCHOBaHHMA JUIsI OOOOIICHHS H

CpPaBHEHHUs, KpUTEPUU IPOBOAMMOI0 aHAJIN3A,



® BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEeOOPa30BHIBATH CYKICHHSA: YTBEPAMUTEIbHBIC U
OTpHLIATENIbHbIC, €TUHUYHBIC, YACTHBIEC U O0IUE; YCIOBHBIC,

® BBIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEUHs B (haKTax,
TAHHBIX, HAOMIONEHHUSIX W YTBEPXKACHUAX;, MpenjaraTb KPUTEpUU S BBIABICHHA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JeNlaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKJIFOUECHHI 110 aHAJIOTUU;

® [IPOBOJUTH CAMOCTOSTENILHO I0Ka3aTeILCTBA MATEMAaTHUECKUX YTBEPKICHHUH (TIpsIMbIE U
OT TPOTUBHOIO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

e BBHIOMpaTh CMOCO0 pelleHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO BapUaHTOB
pemieHus, BbIOMpaTh HauboJee MOAXOAAIMN € YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

bas3oBrle ncciienoBaTeILCKUE JENCTBUA:

® N CIIOJIB30BaTh BOHpOCBI KaK I/ICC.HGI[OBaTeJ'IBCKI/Iﬁ I/IHCTPYMGHT IIO3HaHUA,
(dbopMyaHpOBaThH BOIIPOCH, (PUKCUPYIOLIHE TPOTUBOPEUHE, TPOOIEMy, yCTaHABIUBATH HCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO IMTO3UIIUIO, MHEHHE;

L] HpOBOI[I/ITB CaAMOCTOATCIBbHO CHHaHHpOBaHHBIﬁ BKCHepI/IMeHT, HCCICOAOBAHUC IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MATeMaTHYeCKOro OOBEKTa, SBJICHHUS, IMPOIECCA, BBISIBICHUIO
3aBUCHMOCTEN MKy 00bEeKTaMu, IBJICHUSIMHE, ITPOIIECCaAMU;

® CaMOCTOSITENFHO (POPMYITHPOBATH OOOOIIEHUS U BBIBOBI 110 pe3yJIbTaTaM MpOBeIEHHOTO
HaGHIOIICHI/ISI, HCCICA0OBAaHUsA, OICHUBATH I[OCTOBepHOCTB HOJIy‘-IeHHbIX pe3yHbTaTOB, BBIBOJIOB U
0000IIIeHMIT;

® IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATDH TPEATOIOKEHUS O
cro pa3BI/ITI/II/I B HOBBIX yCHOBI/IHX.

PaGora ¢ nadopmanuei:

® BBIABIATH JEPUIMTH HHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX I OTBETa HA BOIIPOC M IS
peLieHus 3a1a4u;

e BpIOMpaTh HMH(OPMAIMIO M3 HMCTOYHUKOB pAa3IMYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMaTH3HpOBAaTh W HWHTEPIPETHUPOBATh MHGOPMAIMIO pA3TUYHBIX BUAOB U (opMm
IIPEACTABICHUS;

e CTpyKTypHpoBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3auuHbIX  (opmax,

WITIOCTPUPOBATH IpauuecKu;



® OLICHMBATh HAAEKHOCTh HH(GOPMAIMM IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM

KPUTEPUSIM.

2) Vhusepcanvhvle KOMMYHUKAMUGHbBIE OeliCMEUsl, 00ecneuusarom coopmupo8aHHoCcmsy
COYUATILHBIX HABLIKOG 0OYYAIOUUXCAL.

OOmieHue:

® BOCIIPUHUMATh U (POPMYyIUpPOBATH CYKAECHUS B COOTBETCTBUU C YCIOBHSMH U LEISAMU
OGH.[CHI/ISI; SICHO, TOYHO, FpaMOTHO BBIpa)KaTI: CBOIO TO‘-IKy 3peHI/ISI B yCTHBIX U IIHCBbMCHHBIX
TCKCTaX, AaBaTh ITIOACHCHUA 110 XOI[y pCLHeHI/ISI 3aJda4u, KOMMGHTI/IpOBaTB HOHy‘ICHHBIﬁ pe3y.HBTaT;

e B X0/1¢ 0OCYXXICHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3a4a4yy, BBICKA3bIBaTh HMACH, HAIICICHHBIC HA ITOHMCK peH_IeHI/ISI; COIIOCTAaBJIATH CBOH
CYXJIEHUS C CYXXACHUSAMHU APYTUX YYaCTHHKOB JUANOra, oOHapyKHWBaTh Pa3IMuMe U CXOJCTBO
MO3UIINI; B KOPPEKTHOM (hopMe POpMYIUPOBATH PA3HOTIIACHUS, CBOM BO3PAKEHUS,

L] Hpe,Z[CTaBHHTB pe3yHbTaTbI pCLHeHI/ISI 3aJda4u, 3KCHepI/IMeHTa, HUCCIICA0OBaHUA, HpOGKTa;
CaMOCTOSITENIHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM 3aa4 MPE3CHTAUN U OCOOCHHOCTEN
ayAUTOPHH.

CoTpyaIHHUYECTBO:

® TIOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHIUBUIYalIbHON paboThl pu
pemieHMM Yy4YeOHBIX 3a/Ja4; MPUHUMATh LEJIb COBMECTHOW J€ATENIbHOCTH, IUIAHUPOBAThH
OpPraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeneniaTh BUIAbI paboT, TOTrOBapHBATHCS, OOCYXKAATh
IpoIiece U pe3yabTaT padoThl; 00001IaTh MHEHHS HECKOJIBKUX JIIO/ICH;

® y4acTBOBaTh B TPYNMNOBHIX (hopmax paboTsl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» ¥ UHBIE); BHIIOIHITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JCUCTBUS C APYTUMH
YJieHAaMM KOMaHJbI; OI[CHMBATh KAueCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvuvie  pecynamuenvie  Oeiicmeus,  obecneuusarom — dopmuposanue

CMBICTIOBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

CamMoopragusarusi:

® COCTaBJIAITH IUIAH, aJITOPUTM pEIICHHUS 3a7ayH, BHIOMpATh CIOCOO pemeHHus ¢ yu4éToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:




® BJIaJICTh HABBIKAMU [TO3HABATEIBHOM peIeKCHy Kak OCO3HAHUS COBEPILIAEMBbIX JICHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJNbTaTOB; BJIaJeTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa peIleHNs MaTeMaTUIeCKON 3a1auy;

® [IPEABUIECTh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbH IIpU PELICHUHU 3a/a4d, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HANIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSAM, OOBSACHATH TNPHUYUHBI
TOCTIDKEHUSI WM HEJOCTHKEHHS PE3yIbTaTOB AESTEILHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY

pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTHbIe pe3yabTaThl OCBOECHUS pabovell mporpaMMBbl 110 MaTeMaTHKE MPeICTaBICHbI
[0 To/aM OOYYEHHs B paMKax OTJAEIbHBIX KypCOB B COOTBETCTBYIOUIMX pa3jeiiaXx HaCTOALICH

IIporpammsl.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA»

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTUYECKOTO
aHanu3a» 0azoBoro ypoBHs s oOyyaromuxca 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTA CPETHETO
oOmero oOpa3oBaHusi, C Y4Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABSABIAEMBIX K MaTEMaTHUYE€CKOMY OOpa30BaHUIO, W TPAIULHUN POCCHUICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJCHHUE KIIOYEBHIMU
KOMITETCHIIUSIMHU, COCTABJISIFOIIIUMU OCHOBY JIJISI CAMOPA3BHUTHS W HEMPEPHIBHOTO
00pa3oBaHus, IIEJOCTHOCTh OOIIEKYJIBTYPHOIO, IUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMTYHOCTH O0yJAFOTIIHXCA.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUYECKOTO aHaW3a» SBISETCA OJHUM U3
HanOoJiee 3HAYUMBIX B IPOTPaMME CTapIllel ITKOJIbI, TOCKOJBKY, C OJJHON CTOPOHHBI,
OH 00ecCreynBaeT WHCTPYMEHTAIbHYIO 0a3y Jisi M3y4eHUsI BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroll CTOPOHBI, (DOPMUPYET JIOTUYECKOE U aOCTPAKTHOE
MBIIIUICHUE YYalllUXCSd Ha YypOBHE, HEOOXOJMMOM [iJii OCBOEHHUS KYpCOB
nH(pOpMaTHKH, OOLIECTBO3HAHHUSI, UCTOPUH, CTIOBECHOCTU. B pamkax 1aHHOTo Kypca
y4aliecs OBJIaJ€BaOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU HayKu, KOTOpas
dbopmyIHpyeT CBOU TOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHaIN3a 3aKIaJbIBA€T OCHOBY JUIsS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMH (PU3UKU, XUMHUU, OUOJIOTUH, MOHUMAHUS
OCHOBHBIX TEHACHIMNA SKOHOMHKM M OOUIECTBEHHOM JKU3HH, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIOJB30BaTh UX B MOBCEIHEBHOM KU3HU. B TOXe BpeMs OBIaJieHUE
a0CTpPakTHBIMM M JIOTHYECKH CTPOTHMMH MATEMATHYECKUMH KOHCTPYKUMSIMU
pa3BUBAeT YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HUCTUHHOCTD
YTBEPKIEHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3allNI0, a0CTparupoBaHue U
aHajoruo, GopMHUpyeT KpeaTUBHOE U KPUTUUECKOE MbllIIeHUE. B Xxone u3ydeHus
anreOpbl M HayaJl MaTEMaTHUYECKOTO aHalu3a B CTaplied IIKOoJe ydYalluecs
MOJYy4YalOT HOBBIM ONBIT PEHICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIETIEH pealbHbIX CHUTYallMid U UHTEpIpEeTaluu
MOJYYECHHBIX  PEIICHWH, 3HAKOMATCA C  OpUMEpaMU  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M B HUCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HaYMTENBbHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBII
peanusyercsl Kak 4depe3 y4eOHBIM Marepual, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaKk U dYepe3 crnenuduky ydeOHON eaTelbHOCTH,
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TpeOyrole CaMOCTOSITENIBHOCTH, aKKypaTHOCTH, MPOJIOJKUTEIBHOM
KOHLIEHTPallM BHUMAHHS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayajlaM MaTeMaTHYeCKOro aHaIn3a
JIEKUT IE€ATEIIbHOCTHBIA PUHIUIT O0yUEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOT0 aHAJIN3a» BKIIOYAET
CIEAYIOIINE COAECPKATEIBHO-METOANYECKUE JUHNN: «Uucina W BBIYUCICHUD,
«Dynkuuu u rpadpukny, «YpaBHEHUs U HEpaBEeHCTBay», «Havana maTemaTuueckoro
aHanu3a», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO-METOIUYECKNE
JUHUU H3Y4YaloTCs Ha MPOTSHDKEHUM JBYX JIET OOydeHHs B CTapuied MLIKOJe,
€CTECTBEHHO JOIOJIHASA APYT Apyra U IOCTEIIEHHO HACBIIIAACh HOBBIMU TEMAaMHU U
paznenamu. J[aHHBIA KypcC SIBJIIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHME HECKOJIbKMX MAaTeMAaTHYeCKHX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHUS, MATEMATUUECKUI aHAIU3, TEOPHUs MHOKECTB U 1p. [Io mepe Toro
KaK ydJalluecs OBJIaJeBalOT BCE Oosiee MIMPOKUM MATEMAaTHUYECKUM aIlapaToM, Y
HUX TIOCJIEOBATENbHO (POPMHUPYETCS W COBEPIICHCTBYETCS yYMEHHE CTPOUTH
MaTEeMaTUYECKYI0 MOJIENb PEeaJbHON CUTYalluH, IPUMEHSATh 3HAHUS, TIOJyYCHHbIE B
Kypce «Anrebpa © Hayaja MaTeMaTHYECKOTrO aHalu3a», JJIs peleHus
CaMOCTOSITETLHO  C(HOPMYIMPOBAHHOM MaTeMaTU4YeCKOW 3ajaud, a 3aTeM
MHTEPHPETUPOBATH NOJIYUEHHBIA PE3YIbTAT.

CopepxarenpbHO-MeTOAUYECKas JIMHUA «YUucna ¥ BBIYUCICHMS» 3aBEpLIACT
(opMHpOBaHKE HABBIKOB MCIOJIBb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW IKojie. B crapmiell mkone oco00oe BHUMAaHHE YJIENSETCS
(GOpPMHPOBAaHUIO TPOYHBIX BBIYUCIHMTENIBHBIX HAaBBIKOB, BKIIOYAIONIMX B ce0s
UCIIOJIb30BAHUE pA3JIMYHBIX (OPM 3alUCHU JAEUCTBUTEIBHOIO YKCIA, YMEHHE
pallMOHANIbHO BBIMOJHITh JEUCTBUS C HHUMH, JeiaTh MPUKUIKY, OILICHUBATH
pesynbTar. OOyuaromuecs MOJy4YarOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEWCTBHII C YHCIaMH, 3alMCAHHBIMU B CTAaHIApPTHON (Qopme,
UCITIOJIb30BAaHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUMN.

JInuaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YyETCs Ha MPOTSIKEHHH BCETO
oOydyeHMs] B CTaplied IIKOJIe, MOCKOJbKY B KaXJOM pasleie MporpaMMbl
MPELYCMOTPEHO PELIEHNE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs OBIaJeBatOT
pa3IUYHBIMM METOJAMU pEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTAPU(PMUUYECKUX U  TPUTOHOMETPUUECKUX YPaBHEHHH,
HEPABEHCTB U UX cucTeM. [lorydyeHHbIe yMEHNs NCTIOJIB3YIOTCS IIPU UCCIEA0BAaHUN
(GyHKUIMI C MOMOIIBIO MPOU3BOAHOW, PEUICHUU MPUKIAIHBIX 3a7ad M 3a1ad Ha
HaxXOXKJEHUWE HauOONbIIUX W HAUMEHbIIMX 3HayeHud QyHkuuu. JlanHas
colep)KaTellbHasl JIMHUS BKJIOYaeT B ce0s Takke (QOpMUpPOBAHUE YMEHUU
BBINIOJIHATh pacy€Tel 1o (opmyiaM, OpeoOpa3zoBaHUs LEIbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAKECHUM,
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COJIepKallluX CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuala IpOUCXOIUT JajdbHEHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST y4anuxcsi, (HOPMUPYIOTCSI HABBIKM JEAYKTUBHBIX PaCCYXICHUM,
paboThl € CHUMBOJBHBIMU (OpMamu, TpPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AjreOpa npejiaraet 3Q¢GheKTUBHbIC
MHCTPYMEHTBI JJISI PEUIeHUS MPAKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK I3bIKa HAYKH.

ConepxatenpbHo-MeTOANYECKasT JUHUA «DyHKUMM U TrpaduKku» TECHO
neperieTaeTes ¢ APYyruMu JIMHUSIMU Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIEeA0BaTEILHOCTh U3YUEHUS MaTepuaia. M3yueHne cTeneHHo, moka3aTebHOM,
JTOTapuPMUYECKON U TPUTOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U Tpa(UKOB,
UCIIOJb30BaHue (PYHKIMM JUIsl pelieHus 3a/lad U3 JPYyrux y4yeOHBbIX MPEAMETOB U
peasbHOM JKM3HM TECHO CBA3AHO KaK C MaTeMaTUYeCKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 0oJibIlloe BHUMaHHE YIEIsETCS
(hopMUPOBAHUIO YMEHUS BIpakaTh (OPMYJIaMHi 3aBUCUMOCTH MEXIY Pa3InYHbIMU
BEJIMYMHAMH, WHCCIIEIOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTh HUX TrpaduKu.
Marepuan 3Toil CoIepKATENbHON JUHAY HALIETICH HA PA3BUTHUE YMEHHUUN 1 HABBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIMUYMHAMH B pa3IMuHON (opme:
aHaJTUTUYeCKOoW, rpaduueckoil u cioBecHo. Ero wusydyeHue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aIluH, UCTIOIb30BaHUIO aHATIOTHUH.

ConepxatenpHas auHus «Havama mMaremMaTH4ecKOro aHaln3ay IO3BOJISET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX 00YUYaIOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
CTPOUTH IpaduKu QYHKIUN, ONIPEAEIATh UX HAMOOJbIIINE U HAMMEHBIITUE 3HAUCHUS,
BBIYUCIIATh TJIOMAAN (PUTyp ¥ OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
nporieccoB. JlaHHasi colepxareibHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUSI MATEMATHYECKUX MOJENIe peadbHbIX CHUTyallui, HaX0XKIACHUs
HAWJTy4IlIeTO PEUICHUs] B MPUKIATHBIX, B TOM YHCIE COI[UATbHO-DKOHOMUYECKUX,
3a/ayax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYEeCKOro aHajau3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMAIIBHO-TOTMUECKOTO M KPEaTUBHOT'O MBIILICHUS,
(dhopMUPOBAHUIO YMEHUHN pacliO3HABATh MPOSIBJICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe,
TeXHUKE M HucKyccTBe. OOyuarniuecs y3HAaIOT O BBIJIAIOUIUXCS pe3yJsbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATHKU KaK HayKH, U UX aBTOpPaX.

ConepxaTeabHO-MeTOANYECKast TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIIEHAa  BJEMEHTaM TEOPUU  MHOXKECTB. TeopeTUKO-MHOKECTBEHHbIE
MPECTABICHHS MPOHU3BIBAIOT BECh KypC IIKOJHHOM MAaTEeMaTUKU W MPEIIararoT
HauOosiee YHUBEPCAIbHBIN SI3bIK, O0OBEAUHSIONINN BCE pa3fesibl MAaTEMATUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3Hble MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE
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nenoe. [loaToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMAaTHMKH MW HCHOJIb30BaTh €ro A
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajia MaTeMaTH4YECKOrO aHAIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MATEMATHYECKOTO MOJCIHMPOBAHUS, KOTOpPBIE IPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIETIEN peaabHbIX CUTYallU, UCCIIeI0BaHUs
ATUX MOJIeNIe ¢ MOMOIIBIO ammapara aareOpbl U MaTEeMaTHUYECKOrO aHajau3a U
MHTEpIIpETalNY MOJTYyUYSHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHbBI B KaXK]IbIN U3
pa3aenoB NporpaMmbl, MOCKOJIBKY BECh MAaTEPUAII Kypca IIUPOKO UCITOIb3YETCS IS
pelIeHUs] TPUKIAIHBIX 3anad. [lpu pelleHuH peanbHBIX MPAKTUYECKUX 3a7ad
y4aliecss pa3BUBAIOT HAOJIO/AaTENbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, MCIOJB30BATh AaHAJIOTHI0, 0000IIAaTh W KOHKPETU3UPOBATH
npobsemy. [edarenbHocTh O (OPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe M3YUEHHs] BCEX TeM Kypca «Ausredpa v Hadala
MAaTEMAaTHYECKOTO aHAIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyeOHOM m1aHe Ha M3y4YeHHUE Kypca anredpbl U Hayal MaTeMaTHYeCKOro aHaIu3a
Ha 0a30BOM YpOBHE OTBOJAUTCS 2 yaca B Heiento B 10 kitacce u 3 yaca B HEJENIO B
11 knacce, Bcero 3a aBa roaa ooydenusi — 170 gacos.
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BIYMCJICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IAPOOHU, MPOIEHTHI,
OCCKOHEYHbIE  MEePHOAMYECKHE  JIpoOu. ApupMeTHUYECKHEe  OIeparuu ¢
palMOHaIbHBIMU YHCJIAMU, IPE0Opa30BaHUs YUCIOBBIX BhipakeHui. [Ipumenenue
npoOeill U MPOUEHTOB ISl PElIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3lIMyHbIX OTpaciieu
3HAHWUU U PeaIbHOU KU3HU.

JlelicTBUTENbHBIE 4Yucha. PanuoHanmbHble W UPpAlMOHAIBHBIE YHCIA.
Apudmerrueckue ornepauud C JeHCTBUTEIbHBIMU uucilaMu. [IpubmmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BIYMCICHUMN.

Crenmenr ¢ 1uenbiM  TokaszateneM. CrangapTHas  ¢opma  3amucu
NeUCTBUTENBHOTO ymucaa. Vcnonb3oBanwe mnoaxoxasmied  ¢Gopmbl  3alucH
JNEUCTBUTENBHBIX YHCEN I PELICHHUS NPAKTUYECKUX 3a/1ad U MPEICTABICHHS
JAHHBIX.

Apudmervueckuii  KOpeHb  HaTypaibHOMl  cremenu. JleiicTBus ¢
apu(pMEeTUIECKUMH KOPHSMU HaTypajdbHOU CTETICHHU.

CuHyC, KOCHHYC ¥ TaHT€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TPEOOPA30BaAHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUH. OcHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

VYpaBHeHHE, KOpEHb ypaBHEHU. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemienue 1nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHHUI 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUuroHOMeTpuYECKUX YpaBHEHUM.

[IpumeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4 U
3a/1a4y U3 pa3aIuvHbIX 00JacTeil HAYKH U peaabHOM KU3HU.

DYHKUNH U Tpapuku

Oynkuus, crnocodsl 3amaHus ¢GyHkuu. [papuk  ¢dyskuu. B3aumuo
oOpatHbie (QyHKIUU.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[TpomexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM U LEJbIM moka3ateneMm. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS 1-OM CTEIECHH.
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TpuroHomerpudeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(yHKIIUI YUCIOBOTO apryMeHTa.

Hauajia maTeMaTH4ecKoro aHajusa

[TocnenoBarenbHOCTH, CrocoObl 3aJjaHUSA MOCIIEIOBATENBLHOCTEM.
MOHOTOHHBIE TTOCIIEN0BATEIBHOCTH.

Apudmernueckass 1 reoMeTpuyeckas nmporpeccur. beckoneuno yObIBaroIias
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH FeOMETPUUYECKON
nporpeccund. PopMyiia CIO0XKHBIX NPOLEHTOB. [CIoyib30BaHUE HPOTPECCUM A
peLIEHUs peallbHbIX 3a7a4 IIPUKIIAJHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

MHoXeCcTBO, omepalnuyd HaJl MHOXXecTBamu. Jlmarpammbl Jitnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara [y OINMCAHUS pPEalbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4y U3 IPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yucia 1 BIYMCJICHUSA

Harypanbnbie u nensle yncina. [Ipu3Haku A€ 1MMOCTH LETBIX YUCEN.

CreneHb ¢ pallMOHAJIBHBIM MoKa3aTeaeM. CBOWCTBA CTEIICHM.

Jlorapudwm uncna. /lecssTuuHble U HATYpadbHbIE JOTAPU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BBIpAKEHUH, COIEPKALTUX JTOTapU(MBI.

[IpeoOpazoBanrie BBIPAKEHUM, COJEPKAINIUX CTENEHU C PAUOHAIBHBIM
ITOKA3aTEIIEM.

[TIpumepbl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenbHbIE YpaBHEHUS 1 HEPABECHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHEWHBIX ypaBHEHUU. PellleHne NpUKIAIHBIX 33/1a4 C MOMOIIBIO
CUCTEMBI JJUHEUHBIX YPABHEHHM.

CucreMbl 1 COBOKYTHOCTH PallMOHATIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHue ypaBHEHUN, CHCTEM U HEPABEHCTB K PEHICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3IMuHbIX 00J1acTell HAyKU U PeaIbHOM KU3HU.

DYHKUNH U Tpapuku

Oynkuus. [lepuoauueckue Gynkuuu. [IpomMexxyTku MOHOTOHHOCTU (DYHKIIUH.
MakcuMyMbl U1 MUHUMYMbI (QyHKIUU. HaubOosblilee M HauMeHbIlEe 3HAYEHUE
(YHKIIUU HA IPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpadUKHU.

[TokazarenbHas u norapudmudeckasi yHKIINHI, KX CBOMCTBA U rpaduKHu.
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Ucnons3oBanue rpadukoB GyHKIUN s pelICHUsS] YPaBHEHUM U JTUHEUHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GYHKIUN [JJIs HCCIEIOBAHUS MPOIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a/ad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauasa maTeMaTH4eCKOr0 aHAJIHU3a

HenpepoiBubie GyHKIIMU. MeTO MHTEPBAJIOB JIJIsl PEIIEHUSI HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. ['eomerpuyeckuii u  Puanueckuid  CMBICH
MIPOU3BOJHOM.

[IpousBoanbie  3neMeHTapHbIX  QyHKUMA.  DOpMyNbl  HAXOXKJICHHS
MPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIHA.

[IpuMeHeHue NMpou3BOAHON K HCCieI0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTHh U
KCTpeMyMbl. HaxoxkxieHue HauOoJbIIero ¥ HAMMEHBIIIETO 3HAYeHUsI PYHKIIUKU Ha
OTpE3KE.

[IpumeHeHne TPOU3ZBOAHOM Uil HAXOXKICHHUS HAWIY4YIIEro pEIICHUsS B
NPUKIAJHBIX 33/JadaxX, I OIPENeNICHUs CKOPOCTHM IMpolecca, 3aJaHHOTO
dbopmyIion unu rpauKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.

WNurterpan, ero reomerpuueckuii u Qusnueckuid cmbica. Beruucnenue
unrterpana no gopmyne Hetorona—JleitOuuiia.
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INJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOrO mnpeamera «MaTemaTukay JOKHO 00ecneYuBaTh
JIOCTUKEHUE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CIEAYIOIMINX JIUYHOCTHBIX,
METaNnpeIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOTPaMMbl Yy4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yTCS:

I'paxtanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKTAHCKON MO3ULIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MW TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

[TatprnoTnyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYECKOW IIKOJIBI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMHMKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapona;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEITeIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UIECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHATh MAaTeMaTUYECKUE 3HAaHHUS B
HMHTEpEcax 3J0pPOBOT0 U 0€30MMacHOro 00pa3a KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (310pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHN U
OTHbIXa, peryJigpHas pusznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIIIEHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

TpynoBoe BociuTaHue:
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TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pa3nuyHbIM  chepaM  MPODECCHOHAIBPHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymiedt mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYECKON HaMpPaBIC€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COIIMAJIbPHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpeabl, OCO3HAaHHWEM TJI00AJBbHOTO XapakTepa OKOJIOTHYECKHX MpooieM;
OpHIEHTaIlMeld Ha MPUMEHEHHWE MaTEeMaTHYeCKUX 3HAHWM MJIS pEIIeHUs 3ajad B
00J1acT OKPY>KaroIel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHS IUBIJIM3AIMHN, OBJIAJEHUEM S3BIKOM
MaTeMaTUK U MAaTeMaTUYeCKOM KyJIbTypOl KakK CpPEJCTBOM TMO3HAHMUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJILHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvmvie = no3znaeamenwvmvle  Oeticmsusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 odyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYXHCaAlowe2o  Mupa,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3zoBreie tornueckue neucTBUA:

e BBIABISITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHUYECKHUX
O00BEKTOB, TOHSATUN, OTHOMIEHWHA MEXKIY TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUs]  MOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccupuKaluu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MPOBOJAMMOTO aHAJN3a;
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BOCIIPUHUMATh, (QOPMYIUPOBATH U  MNPeoOpPa30BHIBATH  CYXKIACHUSA:
YTBEpJUTENbHbIE U OTpHUIIATENIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIHUE;
YCJIOBHBIE;

BBIABJISIT ~ MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, MJAHHBIX, HAOIMIONCHUSX U YTBEPKICHUIX;
npejuiaratb KpUTEPUH JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;
JenaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
MPOBOJAUTH CaMOCTOSITETTLHO JI0OKa3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

BBIOMpaTh CMOCOO pelieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BHIOMpaTh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBEIe ncciienoBaTenbCKUE IEUCTBUA:

HCIIOJB30BaTh BOIMPOCHl KaK MCCIEI0BATENbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIUpoOBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHUBOpEUHE, MpodeMy,
yCTaHaBJIMBAaTh HMCKOMOE€ W  JaHHOe, (OpMUPOBAThH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOUTH CaMOCTOSITENTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
HCCIIEIOBAHUE T[I0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SABJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEJIEHHOTO0 HAOJIOJEHUS, HCCIEI0BaHuUs, OLEHUBATh JI0CTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
MPEIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmarnueii:

BBIABJIATH Ae(UIINTHI UHPOPMAIUHU, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U IS PELICHUA 3a/]1a4u;

BbIOMpaTh  MH(OpMAIMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MPECTABICHHUS;

CTPYKTYypHpOBaTh MH(OPMaIINIO, MPEACTABIATh €€ B pa3lUyHbIX Popmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJ1E)KHOCTh uHpopMaru o CaMOCTOSITEILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.
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2)

yHZ/l6epCd]Zbel€ KommynukamueHbsle deﬁcmeuﬂ, obecnevyusarom

CPOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCSL.
OOmenue:

BOCIIPUHUMATH U (OPMYIIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS IO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTaT;

B X0J1€ 00CY’KJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYk AaeMOU TEMBI,
po0OJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TTIOMCK
pELICHUsI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XUBaTh pa3iU4Ue U CXOACTBO MO3UIINH; B
KOpPPEKTHOU opme (GopMyIUpPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPENCTABIATh  PE3yJbTaThl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBAaHMUs, TPOEKTA; CAMOCTOSTEIBLHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 MpPe3eHTAlNN U OCOOEHHOCTEN ay TUTOPUH.

CoTpyIHHUYECTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaJIbHOU
paboThl MpHU pElICHUH YYEOHBIX 3ajlay; NPUHUMATH 1€JIb COBMECTHOM
NEeATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOW  paloThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXKAAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOET0 BKJaJa B OOMIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvrvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue
CMBLCN0BBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranuzanmusi:

COCTABJIATH IIJIaH, AJITOPUTM PCIICHHA 3a1a4U, BBI6I/IpaTI) croco0 peuicHusd €

Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOW MH(MOPMAIIUH.
CaMOKOHTPOJIb:

BJIaACTh HaBBIKaAMH MO3HABATEILHOU pe(l)J'ICKCI/II/I KaKk OCO3HaHHuA
COBCPIIACMBIX I[CﬁCTBHﬁ U MBICJIMTCIIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB,
BJIaACTh crocodoamu CaMOITIPOBEPKH, CAMOKOHTPOJIA IMTPpOICCCa U PE3yJibTaTa
peUICHUA MaTeMaTU4YECKOU 3aJa4du,
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e TNPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAUJAEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBHE pE3yJNbTaTa WUEIH W YCJIOBHUSAM, OOBICHSTH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTEMaTHYSCKOTO aHAIH3a)
Ha YpPOBHE CpeAHEro o0uiero oOpa3oBaHUs JOJIKHO OOECIEUUBATH JOCTHUKEHUE
CJIEYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucia v BBIYUCTIEHUSA

OnepupoBaTh NOHATHUAMH: PAUNMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECSITUYHAsL JPOOb, MPOIEHTHI.

BeimonHATe  apupMeTHYECKHEe ~ ONepalud €  pPalMOHAJIbHBIMM U
JNEHCTBUTEIBHBIMU YHCIAMHU.

Brinonuats npuOnmkEHHbIE BHIYUCICHUS, UCIIONB3YS MpaBUia OKPYIJICHHUS,
JenaTh NIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIbIM IIOKa3aTeleM; CTaHIapTHas
dopma 3amMcH JACHCTBUTENBHOTO YKCIA, KOPEHb HaTypalbHOW CTENEHHU;
UCITI0JIB30BaTh MOAXOAIIYI0 (DOPMY 3allUCH NEUCTBUTENBHBIX YUCEI I pELICHUS
IIPAKTUYECKUX 3a/1a49 U NPEICTABICHUS JaHHBIX.

OneprpoBaTh MOHATUSAMH: CUHYC, KOCHHYC W TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCITI0JIB30BAaTh 3alMCh IPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOKIECTBO, YPaBHEHHME, HEPABEHCTBO; LEJOE,
palOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoinonHATh peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrInonHATe mpeoOpa3oBaHUs ILENbIX, PAlMOHAIBHBIX W UPPAaLMOHAIBHBIX
BBIPAKEHUI U PeIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PELIEHUS MAaTEMATUYECKHAX 3a7a4
W 33]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U pealbHOU KU3HMU.
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MogenupoBaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTAaBIATH
BBIPDAXKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/aud, HCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DYHKUNH U Tpapuku

OnepupoBaTh MOHATUAMM: (PYHKLHSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
OMpeNeNieHUs] U MHOXECTBO 3Hau€HUM (QyHKIUHU, Tpaduk (yHKIUH, B3aUMHO
oOpatHbie (QYHKIUU.

OnepupoBaTh NOHATUSIMU: YETHOCTh U HEUETHOCTh DYHKIUU, HYJIH PYHKIIHH,
MIPOMEXKYTKU 3HAKOIIOCTOSIHCTBA.

Ucnonb3oBathk rpaduku GyHKIUN IS peIICHUS] yPABHEHUM.

Crpouth u uutath rpaduku JUHEHHON (PYHKIHMH, KBAIpaTUUHON (PyHKINH,
CTEMEHHOW (PYHKIIUH C LIEJIBIM IMOKA3aTEIIeM.

Ucnonw3oBate rpaduku GyHKOUH I UCCIENOBAHUS MPOIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUU 3a7a4 U3 JPYyTruxX yueOHBIX MPEIMETOB U peasibHOU
KU3HU; BhIpaxaTh (hOpMyJIaMu 3aBUCUMOCTH MEXITY BEJIMUUHAMU.

Hauana MaTeMaTH4ecKoOro aHajan3a

OnepupoBaTh TMOHITUSIMU: TIOCJIEIOBATENIBHOCTh, apuMeThuecKas u
reoMeTpudecKas nporpeccumu.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH T€OMETPUUECKOM MPOrPECCUN.

3agaBath MOCIEOBATEIHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUM JJISI PELICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHITUSMU: MHOKECTBO, OTIEPAIIMHU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJisi ONUCAaHUS PeabHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.

OnepupoBaTb  MOHSTHUSMH: onpeeseHue, TEOopeMa, CIIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucia v BBIYUCTIEHUSA

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, I€J0€ YHCIO; HCIOJIb30BAThH
MPU3HAKK JEIUMOCTH IEIBIX YHCEN, Pa3JIOKEHUE YKClia Ha TIPOCThIe MHOKHUTEIH
JUTSL pEIIeHUS 3a/1au.

OrnepupoBaTh MOHITUEM: CTETIEHB C PAIMOHATBHBIM MTOKa3aTEIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIA, TECATHYHBIE U HATypalbHBIC
JToTapuQMBbI.
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YpaBHeHUA U HEPABEHCTBA

[IpumeHsATh CBOMCTBA CTENEHUW g [peoOpa3oBaHMs  BBIPAKECHUM;
ONEepUpOBaTh MOHATHIAMH: IOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoInonHAT,  NpeoOpa3oBaHUsl  BBIPAKEHHUM, COAEpMKAIIMX  JIOrapu(Msl;
OIepUpPOBaTh NOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute perienus: npoCcTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMa JMHEHHBIX YpaBHEHUN M €€ pEIICHHUE;
UCII0JI30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN ISl pEIICHUS] TPAKTUYECKUX 3aad.

Haxonuthe pemeHns npocTEHIINX CUCTEM U COBOKYNMHOCTEW pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIDAKECHHSI, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl IO YCIOBUIO 3a/ayH,
MCCJIEI0BATh IOCTPOECHHBIE MOJIENH C UCIOJIB30BAHUEM anmnapara aareOpsl.

DYHKUNH U Tpapuku

OnepupoBaTh  MOHATUAMM: NepUOAMYECKas  (QYHKUMS, IMPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKA OHKCTpeMyMma (QYHKUUHU, Haubojbllee U
HauMeEHblllee 3HayeHus (QYHKIMM Ha TPOMEXKYTKE; HCIOJb30BaTh HX A
uccnenoBanus GQyHKINU, 3aJaHHON rpaduKoMm.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3aTEIbHOM, JOrapu(pMUUYECKON M
TPUTOHOMETPUUECKUX (PYHKLUUN; N300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU H
UCITIOJIB30BATh JJI PEIIEeHUs] YPAaBHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TNIOCKOCTU T'paUKy JIMHEHMHBIX YPABHEHUN U
UCITIOJIB30BAaTh UX ISl PELIEHUsI CUCTEMBI JINHEWHBIX YPaBHEHUU.

Hcnonb3oBaTh rpapuku (QyHKOUNA JUIsI  UCCIENOBAHMUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yUYEOHBIX JUCIUILIMH.

Hauana MaTeMaTH4ecKoro aHajan3a

OnepupoBaTh NOHATUAMU: HEMpPEpbIBHAS (PYHKIUS; MPOU3BOAHAS (PYHKIINH;
MCIIOJB30BaTh FT€OMETPUUYECKUIN U (PU3MUECKUNA CMBICI MPOU3BOIHOM ISl pEIICHUs
3a/1a4.

HaxoauTs npou3BoAHBIE JIEMEHTAPHBIX (QYHKIINI, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO ISl HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTATHI UCCIEIOBAHUA K IOCTPOCHHIO TPA(UKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IIero pelIieHHs B
MPUKIAAHBIX, B TOM YUCJIE COLMAIbHO-9KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHAMHU: IE€pBOOOpa3HasT W  HMHTErpall; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.
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Haxonute mepBooOpa3Hbie AIEMEHTAPHBIX (VYHKIIHIA;, BRIYUCIISATh HHTETPAJ 110
dbopmyne Herotrona—JleliOuuiia.

PemaTte mpukiagHbie 3a7a4d, B TOM YHCJIE COIHAIBHO-DKOHOMHYECKOTO W
bu3nYeCKOro XapakTepa, CpeICTBAMU MaTeMaTHIECKOTO aHaJIH3a.

24



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnuuyecTBo yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Kontpouabnbie | IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHo)kecTBa pallOHAIIBHBIX U
1 eﬁCTBHTenblilb?x yuces. PannonanbHbie 14 1 bubmoreia HOK
8 Al https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpaguki. CTeneHb ¢ HeIbIM 6 bub6mmoreka [IOK
[0Ka3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 13 1 bubmmoreka [IOK
HppanuoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
@®opMyJIbl TPUTOHOMETPHH. bubmmorexa [IOK
4 22 1
Tpuronomerpudeckue ypaBHEHHUs https://m.edsoo.ru/1568aba3
5 ITocnenoBaTenbHOCTH U IPOrPECCUU 5 bubmorexa OK
g porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 3 1 Bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
Koutpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
R
OKA3aTC/IbHAAL QYHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUSI U HEPABEHCTBA
, ﬁorapnq)Mqucxaﬁ byHKLHS. ’ BuGmorexa LIOK
OrapuMUIECKHUE ypaBHEHKA 1 https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
) o oo 5 | BuGmorexa [{OK
p - P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. Bubnuoreka [JOK
4 IIpousBoaHas. [Ipumenenne npou3BOgHON 24 1 hitps://m.cdsoo.ru/fl 1 cdafd
5 HMnaTerpan u ero npuMeHeHUA 9 Bubmorexa IIOK
p b https://m.edsoo.ru/fl1c4afd
. bubmuoreka [JOK
6 Cucremel ypaBHeHHit 12 1 https://m.edsoo.ru/fl1c4afd
7 HarypannHble U 1iebie 9ucia 6 Bubmorexa IIOK
yp H https://m.edsoo.ru/fl1c4afd
2 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 13 ) Bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnunuyecTBo yacos JIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue p
n/n Bcero HU3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHO0X€eCTBO, OTIepaliiy HaJl
1 MHOXECTBAMU I[iar aMMBbl 1 bubmorexa LIOK
i B ' p https://m.edsoo.ru/746d5dce
linepa—Benna
PanmonanbHpie yucia.
) OOBIKHOBEHHBIC M JICCITHYHBIC 1 bubmuoreka [JOK
IpoOH, IPOLIEHTHI, OECKOHEUHBIC https://m.edsoo.ru/be888093
MePHOANYECKHE IPOooH
Apudmernueckue onepanuu ¢
3 palMoOHATbHBIMH YHCIIAMHU, 1 Bubnuoreka [JOK
peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUI
[Tpumenenue apoOeil 1 NPOIIEHTOB
4 JUIS PELIEHUs IPUKIJIAIHBIX 3a7a4 U3 1 bubmmoreka [IOK
pa3IMYHBIX OTpaciell 3HAaHUU U https://m.edsoo.ru/44dd1046
peaNbHON KU3HU
[Tpumenenue apoOeil 1 NPOIIEHTOB
5 JUIS PELIEHUs IPUKIJIAIHBIX 3a7a4 U3 1 bubmmoreka [IOK
Pa3JIMYHBIX OTpACiel 3HAHUM U https://m.edsoo.ru/d99d8c74
peabHON KU3HU
EHCTBUTEIIbHBIC YUCIIA.
A Bubnuoreka [JOK
6 PanyoHaneHbIE U MppalMOHAJIBHBIE 1

qucia

https://m.edsoo.ru/2f36a36f
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https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

Apudmernieckue ornepanuy ¢

Bubnuoreka [JOK

¢ynkuuu. [IpomexyTKu
3HAKOIIOCTOSIHCTBA

7 JIEUCTBUTEILHBIMU YHCIaAMU https://m.edsoo.ru/a97a12d9
IIpu6 é e CIICHUS,

. pUOTHKEHHBIE BRIYUCIT I;I(I/ISI . BuGmiorexa LIOK
TpaBHIIa OKPYTJICHHA, TIPHKHA . https://m.edsoo.ru/cb723fbd
OILICHKA pe3yJibTaTa BhIUMCICHUN

9 ToxaecTBa U TOXKIECTBEHHBIE Bubnuoreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15

10 v bubmuoreka [JOK

PABHCHHC, KOPCHDL ypaBHCHUA https://m.edsoo.ru/1 lac68be

1 HepaseHctBo, penienue bu6mmorexa [IOK

HEPaBEHCTBA https://m.edsoo.ru/50bdf26d
Bubnuoreka [JOK

12 Meron nTepanos https://m.edsoo.ru/775£5d99
P e 00HO-

13 ZmeHH;Iu bR HaﬂieHI:Iﬁ " Bubnuoreka [JOK
PAlMOHAIEHBIX ypaB https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonrponsHas pabora o Teme
"M CTBAa paryoHa

y UHO)KG TBa pauu IZ eJJIIBHBIX u 1 BuGmiorexa LIOK
JICHCTBUTCILHBIX HHCC. https://m.edsoo.ru/1914a389
PaunonansHbie ypaBHEHUS U
HEpaBeHCTB"

s OyHKIUA, ](;noco61>1 3216)131{1/1;1 BuGmiorexa LIOK
bymxmpe. B3amvuo obpatniie https://m.edso0.ru/226eeabf
byHKIMN
I'padux Gpynkumu. O6macTb

eJie 0’KECTBO
onpen JIVHI/ISI A MH TB BuGmiorexa LIOK
16 3HayeHu# pynkuuu. Hymu

https://m.edsoo.ru/763e75¢ee
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https://m.edsoo.ru/a97a12d9
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https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

Bub6nuoreka [JOK

17 YETHble U HEYETHDBIE K
THPIC H HEUETHEIE GyHKIIH https://m.edsoo.ru/ff4564ad
CreneHs ¢ LEeTbIM [T0KA3aTEIEM.
18 CrangaprtHas ¢popMma 3amucu buGnnorexa [IOK
o P P https://m.edsoo.ru/66446d3e
JEHCTBUTENBHOTO YUCIa
Hcnons3oBanue noaxoasamen
19 (opMBI 3anMICH ACHCTBUTEIBHBIX bubmmoreka [IOK
YUCEN JIs1 PELICHUS IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a]1a4 U [IPEICTaBICHUS TaHHBIX
Crenennas QyHKIMS C
20 HaT aHBHbgi/IyI/I L]I-ICJIBIM Bubmiorexa LIOK
b " . https://m.edsoo.ru/3f25a047
nokasareneM. E€ cBoiicTBa u rpaduk
71 Apudmerndeckuil KOpeHb bubmmoreka [IOK
HATYypaJbHOW CTENIEHU https://m.edsoo.ru/d82c36d4
2 Apudmerndeckuil KOpeHb bubmmoreka [IOK
HATYypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
73 CoiicTBa apuMeTHUIECKOTO KOPHS bubmmoreka [JOK
HAaTypaJIbHOU CTEIICHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apu(MeTHUIECKOTO KOPHS bubmmoreka [JOK
HAaTypaJIbHOU CTEIECHU https://m.edsoo.ru/c3389865
CBoiicTBa apu(pMETHUECKOTO KOPHS bubmmoreka [IOK
25 .
HaTypajabHOU CTEICHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMeTHIECKUMU bubmmoreka [IOK
KOPHSIMU N—O CTENEHU https://m.edsoo.ru/54b815c5
JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK
27 .
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/83105a0e
73 JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK

KOPHSIMU N—O CTENEHU

https://m.edsoo.ru/2ab1c7bc
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https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
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https://m.edsoo.ru/c3389865
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79 JleiicTBus ¢ apupMeTHIECKUMU bubmmoreka [IOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMeTHIeCKUMU bubmmoreka [IOK

30 .

KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5adas1
Pemenue nppannoHaibHbIX bubmmoreka [IOK

31 .

YpPaBHEHU! U HEPABEHCTB https://m.edsoo.ru/69106ae7
Pemenue nppannoHaibHbIX bubmmorexa [IOK

32 .

YpPaBHEHU! U HEPABEHCTB https://m.edsoo.ru/9362fea9

13 Pemenue nppannoHaibHbIX bubmmoreka [IOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenue nppannoHaibHbIX bubmmoreka [IOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
Pemenue nppannoHaibHbIX bu6mmorexa [IOK

35 .

YpaBHEHUUN U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CoiicTBa u rpaduK KOpHS n-oi bubmmoreka [JOK
CTETIIEHU https://m.edsoo.ru/ebOcc5e3

37 CoiicTBa u rpaduK KOpHS n-oi bubmmoreka [JOK
CTETIIEHU https://m.edsoo.ru/5{29b9b5
KonrponsHas pabora o Teme

18 "Apudmernueckuit KOpeHb N—Oif 1 bubmmoreka [IOK
crenenu. MpparmonanbHbie https://m.edsoo.ru/f13af630
yYpaBHEHUS U HEpaBeHCTBA"

39 CuHycC, KOCHHYC U TaHT€HC bubmmoreka [JOK
YHCIIOBOTO ApI'yMEHTA https://m.edsoo.ru/5f605ed0
CuHyc, KOCHHYC U TaHT€HC bubmmoreka [IOK

40
YHCIIOBOTO ApI'yMEHTA https://m.edsoo.ru/ec9f4d78

41 ApKcHHYC, apKKOCUHYC U bubmmoreka [IOK

apKTaHI€HC YHCIOBOI0 apryMeHTa

https://m.edsoo.ru/b815d49a
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ApKcHHYC, apKKOCUHYC U

Bubnuoreka [JOK

42
ApKTaHI'€HC YUCIIOBOTO apTyMEHTa https://m.edsoo.ru/f1{f9220
TpuronoMmeTpudeckas OKpyKHOCTb,
43 OE e eJIeHI/IGI:3 T HFOHOMeIT)queCKHx bubmorexa LIOK
pel . P P https://m.edso00.ru/6df195a0
(yHKIIUH 9HUCIOBOTO apryMeHTa
Tpuronome €cKasi OKPY>KHOCTb,
44 05 Her: :n;\:n:: ?qI/IFOH;(I)MeEyI/I‘-IIZCKz)X bubmorexa [JOK
pel . P P https://m.eds00.ru/6b61¢c578
(yHKIIUH 9HUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE Bubnuoreka [JOK
(hopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyIIBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMyIIBI https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue Bub6nuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKECHUI https://m.edsoo.ru/e248c5fc
IIpeobpazoBanue bubmmoreka [IOK
50 N
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 IIpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKECHUI https://m.edsoo.ru/76¢e9958
IIpeobpazoBanue bubmmoreka [IOK
53 N
TPUTOHOMETPUUECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpruuecKux bubmmoreka [IOK

ypaBHEHUU

https://m.edsoo.ru/6baefel9
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PewreHne TpUroHOMETPUYECKUX

Bubnuoreka [JOK

55
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHoMeTpuuecKux bubmmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemenue TpuroHoMeTpuuecKux bubmmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/0d8a770d
53 Pemenue TpuroHoMeTpuuecKux bubmmorexa [IOK
YpaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpuuecKux bubmmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/ebeec650
KonrponsHas pabora o Teme
60 "®o Eq JIBI T II/:I)FOHOMGT uu 1 bubmorexa [JOK
pMYy P Y. " https://m.edsoo.ru/ae44ac4c
Tpuronomerpudeckue ypaBHEHH
[TocnemoBaTeIbHOCTH, CIIOCOOBI
61 3a, aHI/II;I IIOCJIEI0BATEILHOCTEN bubmmorexa [JOK
. A ) https://m.edsoo.ru/b46a8228
MOHOTOHHBIE NOCIIEI0BATENBHOCTH
Apudmernueckas u
reoMeTpHuuecKas IPOrpeccuu.
62 I/ICHOHIFBOBaHI/Ie o por peccm/l IS Bubmaorexa LOK
porp https://m.edso00.ru/d3666918
pEeLIeHNs peallbHBIX 3aa4
IIPUKIJIATHOTO XapaKTepa
BeckoneuHo yObIBaromas
63 reOMeTpHUUECcKas IPOrpeccusl. bubmmoreka [IOK
Cymma 6eckoHeYHO yObIBaroIIei https://m.edsoo.ru/1cbf72bl
reOMETPUUECKOI MPOrpeccuu
64 dopmyna CI0KHBIX IIPOLICHTOB Bu6maorexa LOK
pMy P https://m.edsoo.ru/538fc437
65 dopmyJia CI0KHBIX TPOLEHTOB bubmoreia HOK

https://m.edsoo.ru/c2627eca
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O0001menue, cucTeMaTH3aLMs
3HaHUi 3a Kypc anreOpsl 1 Havyam

Bubnuoreka [JOK

66 MaTeMaTH4JecKoro anaiamza 10 ! https://m.edso0o.ru/33¢6629¢

KJ1acca
Bubnuoreka [JOK

67 HToroBast KOHTpOJIbHAs paboTa 1 1 hitps://m.cdsoo.rw/188bbf6e
O0001enue, cucTeMaTH3aLM

68 3HAHUU 33 Kypc anreOpbl 1 Hava 1 bubmmoreka [JOK
MaTeMaTH4YecKoro ananmza 10 https://m.edso0o0.ru/49f1b827
KJ1acca

OBIIEE KOJIMYECTBO HACOB I10 68 4

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne ara nu(ppoBbIe
Tema ypoka KonTtpoabnbie | IIpakTnueckue a p
n/n Bcero 5 p Hu3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThbI pecypeI

1 Crenesb ¢ palliOHATBHBIM 1 Bbubnuoreka [JOK

IOKa3aTeyieM https://m.edsoo.ru/a52939b3
. bubmuoreka [JOK

2 CpoticTsa cTenchu ! https://m.edsoo.ru/ff601408

3 [IpeoOpazoBaHne BhIpaKEHHIH, 1 bu6mmoreka [IOK
COIEpIKALINX pallMOHAIBHBIE CTEIEHU https://m.edsoo.ru/3d87e248
[IpeobpazoBaHue BhIpayKEHHIH, bu6mmoreka [IOK

4 1
COIEpIKALNX pallMOHAIBHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
[IpeoOpazoBaHue BhIpaKEHHIH, bubmmoreka [IOK

5 1
COIEpIKALINX pallMOHAIBHBIE CTEIEHU https://m.edsoo.ru/4064d354

6 ITokazarenbHble ypaBHEHUS U 1 bu6mmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c¢

7 ITokazarenbHble ypaBHEHUS U 1 bubmmorexa [IOK
HEPaBEHCTBA https://m.edso00.ru/3d408009

2 ITokazarenbHble ypaBHEHUS U 1 bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
ITokazarenbHble ypaBHEHUS U bubmmoreka [IOK

9 1
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6

10 ITokazarenbHble ypaBHEHUS U 1 bu6mmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
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[TokazarenbHas GyHKIH, €€ CBOIICTBA

Bu6nuoreka [JOK

1 U rpaduk https://m.edsoo.ru/85bc8132
KonrponsHas pabora o Teme
"CreneHsp ¢ palnoHa
TETEHb C PAIMOHATLHBIM BuGmiorexa LIOK
12 nokasaresneMm. [lokasarenpHas 1
https://m.edsoo.ru/58e8e22
¢ynkuus. [TokazarenbHble ypaBHEHHS
U HEpaBeHCTBA"
Bu6nuoreka [JOK
13 Jlorapugwm umena https://m.edsoo.ru/3e3230d4
14 JlecsiTUUHBIE U HATYpaJIbHbBIE bubmmoreka [IOK
norapu@mbl https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHne BhIpayKEHHIH, bubmmoreka [IOK
COJIeprKalIuX Jorapudmbl https://m.edsoo.ru/da48154¢
16 [IpeoOpazoBaHne BhIpaKEHHIH, bu6mmoreka [IOK
CoJIeprKalIuX JorapudmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHne BhIpaKEHHIH, bubmmoreka [IOK
COJIeprKalInX JorapudmMbl https://m.edsoo.ru/fe18912d
[IpeoOpazoBaHne BhIpaKEHHIH, bu6mmoreka [IOK
18
COJIeprKalIuX Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapugmuueckue ypaBHEHHS U bubmmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapugmuueckue ypaBHEHHS U bu6mmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
71 Jlorapugmuueckue ypaBHEHHS U bu6mmoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
2 Jlorapugmuueckue ypaBHEHHS U bu6mmoreka [IOK

HEpaBEHCTBa

https://m.edsoo.ru/15bclcfb
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” Jlorapudmuueckast GpyHKIms, e bubmmoreka [IOK
CBOWCTBa U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast GpyHKIms, e bubmmoreka [IOK
CBO¥CTBa U Tpaduk https://m.edsoo.ru/9d102051
’5 Tpuronomerpuueckue GyHKINU, UX bu6mmoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINU, UX bubmmoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKINU, UX bubmmoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKINU, UX bu6mmoreka [IOK
28 .
CBOICTBa U TpaduKu https://m.edsoo.ru/24ab3c53
79 [Ipumepbl TPUTOHOMETPUUECKHUX bu6mmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 IIpumepbl TPUTOHOMETPUUECKHUX bu6mmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
IIpumepbl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
31
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
19 IIpumepbl TPUTOHOMETPUUECKHUX bubmmoreka [IOK
HEPaBEHCTB https://m.eds00.ru/0f903¢75
KonrponsHas pabora o Teme
"Jlorapudmuueckas QyHKIUS.
Jlorapugmuueckue ypaBHEHHS U bu6mmoreka [IOK
33 1
HEpAaBEHCTBA. TPUTrOHOMETPUUECKUE https://m.edsoo.ru/10130727
(GYHKIMHU U UX TpaduKH.
Tpuronomerpuyeckue HepaBeHcTBA"
34 HenpepoiBHbIE QyHKINT bubmorexa [JOK

https://m.edsoo.ru/403bfb0d
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35 MeTto MHTEpPBAJIOB JUIsl pELICHUS bubmmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTto MHTEpPBAJIOB JUIsl pELICHUS bubmmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
Bbubnuoreka [JOK
37 lponssonmas pynxim https://m.edsoo.ru/0731ad3d
Bu6nuoreka [JOK
38 Ipoussonnas dyskim https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii u puznvecKuit bu6mmoreka [IOK
CMBICJI TPOU3BOTHOU https://m.edso00.ru/6c8d36ff
40 I'eomerpuueckuii u puznvecKuit bubmmoreka [IOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 IIpon3BoHBIE AIIEMEHTAPHBIX bubmmoreka [IOK
byHKIMI https://m.edsoo.ru/c7550e5f
47 IIpon3BoiHBIE AIIEMEHTAPHBIX bu6mmoreka [IOK
byHKIMI https://m.edsoo.ru/14ab3cdb
43 IIpon3BoHas CyMMBI, IPOU3BEACHMUS, bubmmorexa [IOK
9aCTHOTO (QYHKIUI https://m.edsoo.ru/c12a0552
44 IIpon3BoHas CyMMBI, IPOU3BEACHMUS, bubmmoreka [IOK
9acTHOTO QYHKIUI https://m.eds00.ru/d598{201
45 IIpon3BoHas CyMMBI, IPOU3BEACHMUS, bubmmoreka [IOK
9acTHOTO (QyHKIUI https://m.edsoo.ru/1de34d4d
i HpnMeHezue npq())mioigofax BuGmiorexa LIOK
HCCHCAOBARHIO QYHIL https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
I o
pUMEHEHME HpOI/ISBOI[IEOI/I K BuGmiorexa LIOK
47 UCCIlIeIOBaHHIO (PYHKIMI Ha

MOHOTOHHOCTB U SKCTPCMYMBI

https://m.edsoo.ru/a8caSad4
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[IpuMeHeHne MpOU3BOJHOM K

48 N bubmuoreka [JOK
ucces10BaHuIo GyHKuii Ha https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U SKCTPEMYMBI
IIpnMeHeHnne npon3BOTHON K
49 P p‘b < A i ua bu6mmoreka [IOK
HCCICNIOBARMIO QYHKIIMH H https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxneaue HauOoJIbIIETO U
50 A (byHK N bu6mmoreka [IOK
UV H
HAMMCHBILIETO SHATCHIA QYHIL https://m.edsoo.ru/fac78{05
OTpe3Ke
Haxoxneaue HauOoJIbIIETrO U
51 A Bu6nuoreka [JOK
HAaUMEHBIIIETO 3HaUCHUs (YHKIIUU HA hitps://m.cdsoo.ru/fb6aSact
OTpe3Ke
Haxoxneaue HauOOoJIbIIETrO U
57 A a (byHK N bu6mmoreka [IOK
HKIIUU H
HAUMCHBIICTO SHATCHUA QYHKL https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxneaue HauOoJIbIIETO U
53 A Bu6nuoreka [JOK
HaUMCHBIIETO SHAICHH (YHKIMH Ha https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxneaue HauOoJIbIIETO U
54 A (byHK N bubmuoreka [JOK
UV H
HAMMCHBILIETO SHATCHIA QYHIL https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxneaue HauOOoJIbIIETrO U
55 A bubmuoreka [JOK
HAaUMEHBIIIETO 3HaUCHUs (YHKIIUU Ha hitps://m.cdsoo.rw/86adcbfd
OTpe3Ke
IIpnMeneHne IpoOU3BOTHON I
P P A o bubmuoreka [JOK
56 HAXO0XICHUS HAWTYYIIIEero PEIICHUs B

MPUKJIAAHBIX 3a7a4ax, s

https://m.edsoo.ru/13205d80
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OIIpeIeTICHUs] CKOPOCTH IIpoliecca,
3aJJaHHOTO (POPMYIIOi WK rpaduKoM

KonrponsHas pabora o Teme

" bubmmoreka [JOK
37 Hgg;f}:gf{jg;f' Hpnmenerme ! https://m.edsoi_.[m/fBede’%

53 IlepBooOpasnas. Tabmuna bu6mmoreka [IOK
EepBOOOPA3HBIX https://m.edsoo.ru/d777edf8

59 IlepBooOpasnas. Tabmuna bubmmoreka [IOK
NepPBOOOPA3HBIX https://m.edsoo.ru/30c3697b

60 WHTerpan, reoMeTpUyecKuil U bu6mmoreka [IOK
(bu3nuecKkuil CMBICT MHTETpala https://m.eds00.1ru/391272¢9

61 WHTerpan, reoMeTpuuecKuii U bubmmoreka [IOK
(bu3nuecKkuil CMBICT HHTETpala https://m.edsoo.ru/d359fb5f

62 WHTerpan, reoMeTpUueCKuil U bubmmoreka [IOK
(bu3nuecKuil CMBICT HHTETpala https://m.edsoo.ru/07eb464b

63 Brruncnenue uHTErpana mo popmyiie bubmmoreka [JOK
Herorona—IJleitOHuna https://m.eds00.1u/b9b225¢c3

64 Brruncnenue uHTErpana mo popmyie bubmmoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4

65 Brruncnenue uHTErpana mo popmyiie bubmmoreka [JOK
Herorona—IJleitOHuna https://m.edsoo.ru/fSeed075

66 Brruncnenue uHTErpana mo popmyiie bubmmoreka [JOK
Herorona—IJleitOHuna https://m.edsoo.ru/41da431a

67 CucreMpl TMHEMHBIX YpaBHEHUN bubmorexa HOK
https://m.edsoo.ru/b648235a

68 CucremMpl TMHEVHBIX YpaBHEHUN bubmorexa [JOK

https://m.edsoo.ru/5ab83864
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Pemenue MPUKJIAAHBIX 3a1a4 €

bubmuoreka [JOK

69 IIOMOUIBIO CUCTEMBI JINHEHHBIX
= . https://m.edsoo.ru/a4d65ee5
ypaBHEHUI
Permtenue npukiagHeIx 3a1a4d ¢
70 IIOMOUIBIO (I:I/ICTGMBI JIMHENHBIX bubmorexa [JOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUI
CucreMbl ¥ COBOKYITHOCTH LIENBIX,

71 palnoHaIbHBIX, UPPALMOHAIIBHBIX, bu6mmoreka [IOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/48190472
YPABHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENBIX,

7 palnoHaIbHBIX, UPPALUMOHAIIBHBIX, bubmmoreka [IOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPABHEHUI U HEPABEHCTB
CucreMsbl ¥ COBOKYITHOCTH LIENBIX,

7 panoHaIbHBIX, UPPALMOHAIIBHBIX, bubmmoreka [IOK
MOKa3aTeIbHbIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENBIX,

74 panoHaIbHBIX, UPPALMOHAIIBHBIX, bubmmoreka [IOK
MOKa3aTeIbHBIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/81cccfe9
YPAaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUH bubmmoreka [IOK
JUISL pELIEHUS YPABHEHUN U CUCTEM https://m.eds00.1ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKINUN bubmmoreka [IOK
JUISL pELIEHUS YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79

77 [IpumeHenne ypaBHEHUH, CUCTEM U bu6mmoreka [IOK

HEPABEHCTB K PELICHUIO

https://m.edsoo.ru/ca878deb
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MaTEMAaTHYCCKHUX 3aJa4 U 3a1a4 U3

pa3IUYHBIX 00JaCTe HAyKU U
peaNbHON KU3HU

KonrponsHas pabora o Teme

Bu6nuoreka [JOK

78 Ciizz;i?;pﬂazzzgﬁgﬁmlie}mm ! https://m.edsoo.ru/471c¢735b
79 HatypanbHble 1 1ienble yucia B bubmmoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/3ceel327
20 HatypanbHble 1 ienble yucia B bu6mmoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35al31d
21 HatypanbHble 1 1ienble yucia B bubmmoreka [IOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/ef10c49
82 [Ipu3Haku AEIUMOCTH LEIBbIX YUCEII brbmiorexa LIOK
https://m.edso0o.ru/51696a67
83 [Ipu3HaKy AENUMOCTH LEIBbIX YUCEII bubmorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky AEIUMOCTH LEIBIX YUCEII brbmiorexa LIOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHme, 06001IEHNE, Bbubnuoreka [JOK
CUCTEMaTH3alusl 3HAHUM. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpeHue, 06001IeHNE, Bbu6nuoreka [JOK
cucTeMaTu3alus 3HaHUW. Y paBHEHHUS https://m.edsoo.ru/247d2fe7
%7 [ToBTOpeHue, 06001IeHNE, Bbu6nuoreka [JOK
CUCTEMaTH3alusl 3HAHUM. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 06001IEHNE, Bu6nuoreka [JOK
cucTeMaTu3alus 3HaHUK. Y paBHEHHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHue, 06001IeHNE, Bu6nuoreka [JOK

CUCTEMAaTU3alusl 3HAHUI. Y paBHEHUS

https://m.edsoo.ru/9c44c6¢ca
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https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca

[ToBTOpeHue, 06001IeHNE,

Bu6nuoreka [JOK

90
CUCTEMaTH3alusl 3HAHUM. Y paBHEHUS https://m.edsoo.ru/337aad59
IToBTOpEenue, 0600IIEHNE,
91 CI/ICTCNII)aTI/ISa nst 31?2-1[1{1/1?1 Bubmorexa IIOK
1t ’ https://m.edsoo.ru/a86014¢1
Hepasencrtpa
IToBTOpenue, 0600IIEHHE,
92 CI/ICTCNII)aTI/ISa nst 31?2-1[1{1/1?1 bubnnorexa [IOK
1 ’ https://m.edsoo.ru/5c45a60a
Hepasencrtpa
IToBTOpenue, 0600IIEHNE,
93 CI/ICTCNII)aTI/ISa nst 31?2-1[1{1/1?1 Bubmorexa IIOK
1t ’ https://m.edsoo.ru/19304aba
Hepasencrtpa
IToBTOpEenue, 0600IIEHNE,
94 CI/ICTCNII)aTI/ISa nst 31?2-1[1{1/1?1 Bubmorexa IIOK
1 ’ https://m.edsoo.ru/c3d4b282
Hepasencrtpa
IToBTOpenue, 0600IIEHHE,
95 CI/ICTCNII)aTI/ISa ust 31?2-1[1{1/1?1 Cucremsbl buGnnorexa [IOK
. i ' https://m.edsoo.ru/a20b8a4c
ypaBHEHUU
IToBTOpEeHue, 0600IIEHNE,
96 CI/ICTCNII)aTI/ISa ust 31?2-1[1{1/1?1 Cucremsbl Bubmorexa IIOK
. i ' https://m.edsoo.ru/a012476d
ypaBHEHUU
97 [ToBTOpeHue, 06001IeHNE, Bu6nuoreka [JOK
cucreMarusanus 3HaHui. OyHKIuu https://m.edsoo.ru/d620c191
08 [ToBTOpeHue, 06001IeHNE, Bu6nuoreka [JOK
cucremaTusauus 3HaHui. OyHKIUU https://m.eds00.ru/7017196f
Bbubnuoreka [JOK
n 1
9 TOroBAs KOHTPOILHAA paboTa https://m.edsoo.ru/513¢9889
100 HToroBast KOHTpOJIbHAs paboTa 1 bubmorexa [JOK

https://m.edsoo.ru/2276973
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O0001menue, cucTeMaTH3aIusa 3HaAHUH

101 3a Kypc ajnreOpbl 1 Haval 1 bubmmoreka [IOK
MateMaTuueckoro anammza 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0001menue, cucTeMaTH3aIusa 3HaHUH

102 3a Kypc ajnreOpbl 1 Haval 1 bubmmoreka [IOK
MaTteMaTuueckoro anammza 10-11 https://m.edsoo.ru/cead345¢
KJIaCCOB

OBIIEE KOJIMYECTBO HACOB I10 102 6

ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC
Kox .
IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpOBEPSIEMOro .
pe3yIbTaTa o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0Opa3oBaHus
1 Yucna u BBIYUCIECHUS
. OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
‘ OOBIKHOBEHHAsI U IECATHYHAS IPOOb, IPOICHTHI
- BeimonHATe  apudmMeTHueckue omepanuu € PalUOHAIBHBIMH U
‘ JENCTBUTEIBbHBIMH YUCIIaMU
13 BbimonHATe  npHOMIKEHHBIE  BBIYMCICHHS, HCIOJB3YS IpaBHia
‘ OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIUMCICHUN
OnepupoBaTh NOHATHUSMU: CTENIEHB C LIETBIM I10KA3aTeNeM, CTaHIapTHAS
14 ¢dopma 3anucu JeCTBUTENBHOTO YHCIa, KOPEHb HATYpabHON CTENICHH;
‘ UCTIO0JIb30BaTh MOIXOAAIIYI0 (POPMY 3aITUCH IEHCTBUTEIBHBIX YHCENT IS
pelIeHNs IPAKTUYECKUX 3aad U IPEICTABICHUS JaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TQHI'€HC MPOU3BOJIBHOTO
1.5 yIia; HUCHOJb30BaTh 3aIllMCh IPOM3BOJIBHOIO yIia 4depe3 oOpaTHbIE
TPUTOHOMETpHUUYECKHE (PYHKIHH
2 VYpaBHEHMS U HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 LIeJI0€, pPalMOHAJIBHOE, HMppalMOHAIbHOE YpaBHEHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
55 BeimonHATe npeoOpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHUH U
‘ pelaTs TPUrOHOMETPUYECKUE YPABHEHUS
BoinonHaTh npeoOpa3oBaHus LENbIX, palMOHAIBHBIX u
23 UPPALMOHATIBHBIX BBIPA)KEHUH M pEIIaTh OCHOBHBIE THIBI LEJBIX,
palOHaIbHBIX U HPPALMOHAJIBHBIX YPAaBHEHUIN 1 HEPABEHCTB
54 ITpyMeHsITh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUST MAaTEMAaTUUECKUX
‘ 3aj71a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOW )KU3HU
55 MogenupoBaTh pealbHble CHUTyallud Ha SI3bIKE aureOpbl, COCTAaBIISATH

BBIDAKCHMS, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHUIO  3aJayy,
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HCCIICAO0BAThL MOCTPOCHHBIC MOJCIM C HCIIOJb30BAHUCM allllapara

anreOpbl
3 @OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: (DYHKIMS, cHnocoObl 3amaHus (YHKINH,
3.1 001acTh OMNpeneNeHnuss U MHOXKECTBO 3HAueHWH (QYyHKUUH, Tpadux
¢dbyHKIMH, B3aUMHO 0OpaTHbIe (QyHKIHH
35 OnepupoBaTh MOHATUAMHU: YETHOCTP M HEUYETHOCTb (DYHKIMH, HYIH
‘ (bYHKINH, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA
33 Hcnonb3oBatek rpaduku GyHKIMHA U1 pelieHns ypaBHeHUN
34 Ctpouth © 4YMTaTh TpapuUKH JTUHEHHOM (YHKIUHM, KBaIApaTUIHON
‘ (byHKINH, CTENeHHON (DYHKIMH C IIeTIBIM MOKa3aTeIeM
Hcnonb3oBate rpaduku (QyHKIUH A7 MCCIEAOBAaHHS IPOLECCOB U
35 3aBUCUMOCTEH MpH peIleHUH 3a]a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
‘ peambHOM JKM3HHU, BbIpAaXaTh (OPMYJIaMU 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU
4 Hauana MmaTemMaTHueckoro aHaimsa
il OnepupoBaTh MOHATUSAMH: IOCIEAOBATEIBLHOCTh, apudmMeTHdeckas u
‘ reoMeTpHUECKas POrPecCHH
OnepupoBaTh MOHATUAMHU: OECKOHEUHO yOBIBAIOIIasi T€OMETpHUYECKast
4.2 mporpeccusi, CcymMma OECKOHEYHO YyOBIBAIOIIEH T€OMETPUUYECKOM
porpeccuu
4.3 3amaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonbs3oBaTh CBOMCTBA IIOCJIEIOBATEIBHOCTEM M IIPOIPECCUM U1
‘ pelIeHHs peaabHbIX 33aa4 MPUKIIaIHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPALIUH HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar ajis OMHMCaHUs
52 peanbHBIX TPOLIECCOB M SBJICHUN, NMpPU pEIICHUH 3a7ad U3 JAPYTHX
y4eOHBIX IPEMETOB
53 OnepupoBaTh MOHATUSIMH: ONpEAETICHHE, TeopeMma, CIEICTBHUE,

J0Ka3aTCJIbCTBO
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11 KVIACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

Yucia U BEIYMCIIEHUA

1.1

OHGpI/IpOBaTL MOHATHUAMU: HATYPAJIbHOC, LCIIOC YUCIIO; UCIIOJIb30BATh
MNPU3HAKHU JCJIUMOCTHU HCJIBbIX YUCCII, PA3JIOKCHUC YHCJIa Ha HPOCTLIC

MHOXUTCIIN OJId PCUICHU 3a1aY

1.2

OHGpI/IpOBaTL MOHATHUEM: CTCIICHb C pAllMOHAJIBHBIM IMOKA3aTCIIEM

1.3

OHGpI/IpOBaTL INOHATUAMU: HOFaqu)M qucia, JACCATHYHBIC u

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHMS U HEPABEHCTBA

2.1

IIpuMeHsTh CBOMCTBA CTENEHM Ul INPeoOpa3oBaHMs BBIPAKEHUH,
OIEPUPOBATH MOHATUAMU: IOKA3aTEIbHOEC YPABHEHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THIIBI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BrInonHATe npeobpa3oBaHus BBIPAKEHHM, COAEPIKAIIMUX JOTapu(MBbI;
ONEepHpOBaTh  MOHATUAMHU:  Jorapu(MUUYECKOe  ypaBHEHHE U
HEPaBEHCTBO; pelIaTh OCHOBHbIE THIIbI JIOTApU(PMUIECKUX ypPaBHEHUN U

HEPaBEHCTB

23

Haxonuts pemeHus npoCcTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MNOHATHSAMH: CHCTEMAa JIMHEHWHBIX YpaBHEHUH U €€
peLIeHUE; UCII0Ib30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUN NI pELICHUS

MPAKTUYCCKUX 3aaa4d

2.5

Haxomute pelieHHss DIPOCTEHIINX CHCTEM UM COBOKYITHOCTEH

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MOILGJII/IpOBaTL PCATBHBIC CUTYAllUW HaA SA3BIKC aHF€6pBI, COCTaBJIATHb
BBIPpAXKCHUS, YPABHCHUS, HCPABCHCTBA U CUCTCMBI 11O YCJIOBUIO 3a1a4H,
HCCIICA0BAaTh MOCTPOCHHLIC MOJCINW C HUCIOJb30BAHUCM aIllapara

anreOpbl

OyHKIMH U TpaduKh

3.1

OnepupoBaTh MNOHATHAMH: MEpUOAMYECKas (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIUH, TOUKU SKCTpeMyMa (yHKLIUH, HauOoJIbIIee U
HavMeHbllIee 3HaueHHs (PYHKIUH Ha IPOMEXKYTKE; UCTIONIb30BATh UX IS

uccienoBaHus (yHKUIUH, 331aHHOH rpadrKoM
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OnepupoBaTh MOHATUSAMU: TpaPUKH MMOKA3aTEIBLHOM, JTOrapru(pMuIecKon

3.2 U TPUTOHOMETPUYECKUX (YHKILHI; M300paXkaTb MX Ha KOOPAMHATHOU
IUIOCKOCTH U UCIIOJIB30BATH Ul PEILICHUs] YPABHEHU U HEPABEHCTB
N300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH TpadUKu JMHEHHBIX
33 YPaBHEHUN W HCIOJIb30BaTh MX IS PELICHUS CUCTEMBI JIMHEHHBIX
YpaBHEHUHU
34 Hcnonb3oBate Tpaduku (YHKUMNA Ui MCCIIEAOBAHHS IPOLIECCOB U
' 3aBUCUMOCTEH U3 APYTrUX yUEOHBIX TUCIHUIINH
4 Havana maTemaTnueckoro aHanmsa
OnepupoBaTh MOHATHSAMU: HENpepbIBHAS (YHKIHS, TNPOU3BOAHAS
4.1 (YHKLIMH; HCIOJB30BaTh TEOMETPUYECKHH M (U3NYECKUHA CMBICIT
IIPOU3BOAHOMN IS pELICHUs 3a1a4
4o HaxonuTe TpOW3BOIHBIC AIIEMEHTAPHBIX  (DYHKIMH, BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIMHA
Hcnonb30BaTh NPOM3BOJIHYIO JUISL  HMCCIEIOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTb M DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIIEAOBAHUS
K IOCTPOCHHIO IrpauKoOB
44 Hcnonbs30BaTh NPOU3BOAHYIO Ui HAXOK/ICHUS HAUITY4IIEro PEIICHUs
' B IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh NOHATHSAMM: IEpBOOOpa3Hass M HUHTErpai; IOHUMATh
' reoOMEeTPHUECKUI U (PU3NYECKHI CMBICI HHTETpaja
46 Haxonute mnepBooOpa3Hble 53JIEMEHTAapHBIX (YHKUUH, BBIYUCIATH
' uHTerpan o gopmyne Hetorona — JleitOnuma
47 Pemate npukiiaiHbIe 3a1a41, B TOM YHUCJIE COLUAIIBHO-3KOHOMUYECKOTO

U QU3UUECKOro XapaKkTepa, CpeICTBAMH MaTEeMaTHYECKOTO aHaIM3a
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INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kog
1 Yucna u BBIYUCICHUS
Pammonaneupie  uncna. OOBIKHOBEHHbIE U JI€CATUYHbBIE JApPOOH, MPOICHTHI,
OecKOHEUHbIE  MEepUOAMYECKHEe  JIpodu. ApudpmeTHyecKkue  oOmepamud ¢
1.1 palMOHATBLHBIMHU YUCIIAMH, TPe0Opa30BaHUsl YUCIOBBIX BeIpakeHUH. [Ipumenenne
IpoOeil M MPOLEHTOB JUIS pEeIleHHs] MPUKIATHBIX 3a/1a4 U3 Pa3IMUHBIX OTpacien
3HAHUM U peaJIbHOM )KU3HU
JeuictBurenbHble  4yucia.  PanyoHanbHBIE W UPpPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuu ¢ JeHCTBUTENBHBIMU uucinamu. [lpubnumxEnnble
BBIUHCIICHMS], IPaBUJIa OKPYIVIEHNUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa BbIYNCICHUM
Crenenp ¢ 1ensIM nokasaresneM. CtanaapTHas Gopma 3amucH JeHCTBUTEIHHOTO
1.3 yucia. Vcrnons3oBaHue MOAXOMAIIEeH GOPMBI 3aMUCH JCHCTBUTENBHBIX YHCEIN IS
pelIeHNs IPAKTUYECKUX 3aad U IPEICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HATYPaJIbHOM CTeneHu. J{eHcTBUs ¢ apupMeTHIECKUMU
' KOPHSIMUM HaTypajabHOW CTENIEHH
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUs
5 [TpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYIIBI
53 YpaBHeHHe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHuEe HepaBeHCTBa. MeTon
' MHTEPBAJIOB
24 Pemienue nenpix U IpoOHO-pallMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB
2.5 Pemenre nppauOHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI
57 IIpumeHeHNEe ypaBHEHUN W HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX 3ajad U
' 3a]1a4 U3 pa3Iu4HbIX 00JaCTeN HayKU U peanbHON KU3HU
3 OyHKIMH U TpaduKu
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31 Oynkiys, crnocods! 3amanus pyHkun. ['paduk dynkiumu. B3anmuo oOpaTHbIE
' byHKIIUU
32 OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHMH ¢yHkimu. Hymm ¢yHkimu.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
13 CreneHHast (yHKLUMS C HAaTypaJbHBIM W IIeNbIM ToOka3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpPHS 1-Oi CTENICHH
34 TpuronomeTrpuieckas OKpy>KHOCTb, OIIPE/IeICHIE TPUTOHOMETPUIECKUX (PYHKIIUH
' YKCJIOBOTO apryMeHTa
4 Havana maTemaTnueckoro aHanusa
41 INocnegoBaTenbHOCTH, CIOCOOBI 3amaHUA MOCIENOBATEILHOCTEH. MOHOTOHHBIE
' MOCJIE0BATEIBHOCTH
Apudmernueckass U reoMeTpuyeckas Iporpeccuu. beckoHeuHO yObIBaroas
42 reomerpuueckas nporpeccusi. Cymma G€CKOHEUHO YOBIBAIOILIEH reOMeTpUYecKOi
' nporpeccuu. @opMyiia CIOKHBIX HPOLEHTOB. Vcmnonbp3oBaHWE Mporpeccuu Ui
pEILIeHNs peallbHBIX 3a7a4 IPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoecTBO, omepanuu HaJl MHOXecTBaMH. J[luarpammel Oiuiepa — Benna.
5.1 IIpuMeHEeHNE TEOPETHKO-MHOKECTBEHHOIO armapara AJis ONHCAaHUS PealbHbIX
NPOIIECCOB U SBJICHUHN, TP PEILICHUH 3324 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna u BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ palMoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uyucna. /lecsaTuyHble U HaTypajIbHbIE JOrapupMbl
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBanue BBIPAKEHUA, COACPIKALINX JIOTapU(MBI
25 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIMX CTENCHH C PAllHOHAIBHBIM
' II0Ka3aTelneM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
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24

IToxa3aTenbHbIC ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHUHU. PelieHne NpUKIAAHBIX 3a7ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucreMspl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHNUI U HEPABEHCTB
23 IIpuMeHeHHEe ypaBHEHUH, CUCTEM M HEPABEHCTB K DPEIICHUI0 MaTEMaTUYECKHUX
' 3aj71a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peasIbHOM KU3HH
3 OyHKIMH U TpapuKH
@Oyukius. Ilepuonuueckue ¢ynkiuu. IIpoMexyTkn MOHOTOHHOCTH (DYHKIIUH.
3.1 Maxkcumymbl 1 MUHUMYMBI GyHKuuMu. HanGospliee u HauMeHblee 3HAYCHHE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu
33 [Toxa3zarenbHas u norapudmMudeckas GyHKIIMU, UX CBOMCTBA U TPaPUKH
34 Hcnonb3oBanue rpadKoB GYHKUIUH A1 peLICHUs YPaBHEHUH 1 JINHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKIMHA Ui HMCCIENOBAaHUSA IPOLIECCOB H
3.5 3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT MPH PELICHUH 3aJad M3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Hauana matemaTn4eckoro aHaiamnsa
4.1 HenpepoiBHble QyHKIMU. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GU3NIECKHA CMBICI TPOU3BOIHOM
43 [Tpou3BosHBIE NMEMEHTApHBIX (QYHKUUH. POpMyNbl HAXO0XKIEHHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[TpumeHeHHe TPOU3BOMHONW K HCCIEIOBAHUIO (YHKIMI HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxieHne HanOoIbIIero 1 HaMMEHBIIIET0 3HaYeHU (PYHKIUN Ha
OTpE3KE
IIpuMeHeHHEe TPOM3BOMHOM Ul HAxXOXICHUA HAWIYyYIIero pEIIeHUs B
4.5 NPUKIAAHBIX 3a7adax, Ul OIPENEICHUs CKOPOCTU IIpolecca, 3aJaHHOIO
bopmyoit uinu rpadukom
4.6 [TepBooOpasnas. Tabnuma nepBooOpa3HbIX
47 WuTerpai, ero reoMeTpudeckuii 1 pU3NIeCcKuii CMbICI. Brrarcnenue nuTerpaina no

dbopmyiie Hetorona — JleliOHuIa
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeaHEro ooIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIIMU OCHOBY JJIS CaMOpPA3BHUTHS ¥ HEMPEPBIBHOTO OOpa30oBaHUSA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTHU 00YyYarOIIHNXCS.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocts ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHEro OO0IIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANPEIMETHBIX U
MPEAMETHBIX PE3YIhTAaTOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JUIHOCTHOTO
pa3BuTusg oOydaronuxcsi, GopMupoBaHUS (PYHKIHMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUECHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUWIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUHA TEOMETPUUECKHUX
abcTpakiuii, COOTHOILIEHUH pPEATbHOT0 W HUACATBbHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKON HAyKOU SIBJICHHUI 1 TIPOIIECCOB PEaIbHOT0 MUPA, MECTE TEOMETPHUU
B CHCTEME HayK W POJIU MAaTEMATHIECKOTO MOJICIUPOBAHUS B HAYYHOM MTO3HAHUH U
B IIPAKTHKE CTIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4eCTB MBIIUICHUAS, HEOOXOMUMBIX [JIs aganTalldd B COBPEMEHHOM
oOLIecTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUEHHS Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOU HAIMPABIECHHOCTH, TaK M TyMaHUTapHOU.

Jlornueckoe MbIIUIeHHE, (GOPMUPYEMOE MpPU H3YYCHHH OOYyJaroIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIEeHUsS TEOMETPUUECKUX 3aj7a4y, YMEHHE BBIJIBUTATh W OIPOBEPTaTh
THIOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEHICHUH 3a/ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HUKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH 4denmoBeka. OpueHTalMs 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro ColuaibHOro ObITusA, (opMma
OTPaXEHHUS OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO MO3HAHHUA W AKTUBHOTO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmepupoBaHrWe  MPOCTPAHCTBEHHBIMU

oOpa3zamMu 00bEIUHSET pa3Hble BUIbI yU€OHOM U TPYAOBOU AESITEIBHOCTH, SIBISIETCS
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OIHUM H3 TpO(ecCHOHATBbHO BaXHBIX KaudyecTB, IOATOMY aKTyajlbHa 3ajada
dbopmupoBaHusi 'y OOydYaromUXCAd MOPOCTPAHCTBEHHOIO  MBINLICHUS KAk
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHU — CYLIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH 10 MHOTUM HAMPABICHUSM.

Ilens ocBoeHMsl mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE O0OyudeHHsi — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs uepe3 o0ecrneueHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUKW U  JAeUCTBUM, crenupuuHbIX
r€OMETPUH, BO3MOXXHOCTU  YCIECIIHOTO MPOAODKEHHS  00pa3oBaHUs IO
CIEUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJIH30BAHUEM T€OMETPUHU.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YPOBHE IpeJHA3HAY€Ha s
OOyJaroIuXcst CpeHEN MIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJ>KHBI OCBOUTH O0IIIME MaTEMATUYECKHE YMEHHUS, CBA3aHHBIE CO
cnenu(pUKo reoMeTpUr U HEOOXOAMMBIE [l KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXKHOCTbh U3yUYUTh F€OMETPHUIO Ooee riy0oKo, eciu
B JaJbHEHIIEM BO3HHUKHET HEOOXOAUMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIbHOCTH.

JlocTukeHrne 1eaM OCBOEHHsI MpPOTrpaMMbl OOECIIEYMBAETCA PELIEHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3aJadyaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISrOTCS:

e (¢opMupoBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opMupoBaHUE MPEJACTABICHHS O MHOTOTPAaHHUKAX U TeJIaX BPAIICHUS KaK
0 BROXKHEWIIUX MAaTEeMATHYECKUX MOJENSIX, MO3BOJISIIONINX OMUCHIBATH U
M3yuaTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YMEHHS paclo3HaBaTh Ha YepTEeXkKaxX, MOJECIAX U B
peasbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPAIllCHHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/Jad Ha NMOCTPOEHUS HA U300pa’KEHUAX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopMupoBaHuE yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSIMHU O
MHOTOTPAaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QITOPUTMAMU  pEHIEHUS  OCHOBHBIX  THIOB  3aJay;
dbopMupoBaHue yMEHHSI NPOBOJAUTH  HECIOXHBIE  JOKa3aTeIbHbIE
pacCykJIeHus B XOJ€ PELIEHUs CTEPEOMETPUYECKHMX 3adad W 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaronmxcs,
MMO3HABaTEIbHOW aKTUBHOCTHU, UCCIEOBATENbCKUX YMEHUN, KPUTUUHOCTU
MBIIIICHUS;
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e (opmupoBanue GyHKIIMOHATBLHON I'PAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHE Paclo3HABATH NPOSBICHUS TE€OMETPUUECKUX MOHATHM, 00BEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX KU3HECHHBIX CUTyalUsIX W NPU U3YUYCHUU
IpYTUX  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEPHOCTEHN, (hOPMYIHPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENIH, MPUMEHITh OCBOCHHBIM TI€OMETPUYECKUUN
armapar TUIsL peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATH U OLICHUBATH MTOJYUYEHHBIE PE3YJIbTATHI.

OTanyuTenbHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYypC
CTEPEOMETPHUU B HAYAJIE €TO M3YyUECHUS 3a]1a4, PEIIAEMbIX HA YPOBHE HHTYUTHUBHOIO
MO3HAHUS, U OMNpENEeNEHHBIM 00pa30oM OpraHW30BaHHAs paboTa HaAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTUIO JIOTHUYECKOTO W IPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAHNE HHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K NAIIbHEUILIEMY
W3YyYECHUIO TIPEAMETA.

[Ipennourenue oTnaércst HArsAIHO-KOHCTPYKTUBHOMY METOIY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON JEATENBbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
yYaluXxcs B Kypce CTEPEOMETPUN MIPOBOAUTCA 3a CUET PEIICHU 3aa4 Ha CO3/JaHUE
MPOCTPAHCTBEHHBIX 0O0pa30B M 3aJa4 Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Coszmanue oOpa3a MPOBOAMTCA C OIMOPOM Ha HArJIAJIHOCTh, a
ornepupoBaHue o0pa3oM — B YCIOBUSX OTBJICUYEHHUSI OT HATJISAIHOCTU, MBICJIEHHOTO
W3MEHEHUS €r0 UCXOIHOTO COAEPKAHMUS.

OcHoOBHBIE conepxkaTresibHble JTMHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpasHukn», «IIpsiMble ¥ MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensieTcs He TOJIBKO MO0 COIePKaTeNIbHBIM JJUHUSAM, HO U 110 TOJiaM 00y4YeHUsI
Ha yPOBHE CPEAHET0 00111ero 00pa3oBaHuUs.

Conep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MporpaMmbl, pachpefeia€HHbBIM 10 rojaM OOy4eHus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIaJCHUE TE€OMETPUUYECKUMU
MOHATUSMU U HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATEIbHO, C
COOJIIOICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmuxcs, pacuupsis u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
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Ha n3yuenne reomerpun orBoautcs 2 yaca B Hexenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX yaca.
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKaroNInecs,
napajyieJibHble W CKpemuBaromuecs npsMbie. [lapamienbHOCTh NPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUICIIbHBIE MpPsIMbIE B MPOCTPAHCTBE;
MApAJIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAYy MPAMBIMA B HOPOCTPAHCTBE.
[TapaiuteTbHOCT MIIOCKOCTEN: MapauiebHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
miockocte. [Ipocreitne npocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETPa’p,
KyO, mapajuiesnenunes]; HIOCTPOCHUE CEUEHUH.

[TepneHaUKyISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIECHAUKYIJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJI MEXIY MNPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepneHauKyNsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyasspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEPIEHAUKYJISIpaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MPU3MBL. [Tapamnenenunen, MPAMOYTOJIbHBIN
napajiesienune U ero cpouctea. Ilupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBAHHUE MUPAMUBI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg nOupaMuaa. OJIEMEHTbl TMpu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPaBUJIbHAS MPU3MaA U
MpaBUWIbHAS MHPAMUJA; TPABWIbHAS TPEYTroJibHAsA NUpaMHUAa W TMPABUIBHBIN
terpasap; KkyO. IlpencraBieHue O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap u ukocaxap. CeyeHus Mpru3Mbl U IUPAMU/IBL.
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CumMmeTpus B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOI,
MJIOCKOCTU. DJIEMEHTH CHMMETPHUU B MUpaMUAaX, HapajlieNenurenax, mpaBuibHbIX
MHOTOTPaHHUKAX.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AUaroHaliud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOi1 Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MUpPaMHbI, TEOPEMa O
Iomanu yceu€Huoi nupamuasl. [lonsitue 00 o0béme. O0BEM MUpamMuIbl, IPU3MBL.

[TonoOubie Tena B mpocTpanHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEI.

11 KVIACC

TeJia BpalmeHnus

Hununapuyeckas MOBEPXHOCT, oOpasyrorniue HUAJTMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIUHAPUYECKON mMOBepXHOCTU. [{unuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONIaAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOoM nmoBepxHOCcTU. KoHyc: ocHOBaHue U BepilinHa, oOpasyromias
1 OCb; TIJIOIIa/1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI0Ia b Cephl.

N3o0pakeHue Tel BpallleHUs Ha TII0CKOCTU. Pa3BépTka uIMHIpa U KOHYcCa.

KomOunanuu Ten BpalieHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJio cepsl; chepa, BuCaHHAST B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonstue 00 00béMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienenunena M ciencteust u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TongoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEI.

Ceuenus munHApa (IapajuieIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHYCa
(mapajuienbHOE€ OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUSHUS 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
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NpUMEHEHUEM TpaBWJ JEUCTBUI C BekTtopaMu. [IpsMoyrosibHas cucreMma
KoopAuMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmne 3amaun B
KOOpAMHATax. YTrojl Mexay BekTopamMu. CKalsipHOE MNPOU3BEIIEHHE BEKTOPOB.
Briuncnenue yrioB Mexay MPSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.
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INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3YyJbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCS:

I'paknanckoe BoCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCSd KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHAa POCCHUHCKOTO OOIIEeCTBa, IMPEJICTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C UX
(YHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTH4yecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPONUIOMY U HACTOAILIEMY POCCHICKOM MAaTEMATHKH, HEHHOCTHBIM OTHOILIEHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax

HKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:
OCO3HAHHEM JYXOBHBIX [IEHHOCTEeH POCCHUICKOTO Hapo/a,

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHUA HAYKHU U JEATEITbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHU, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTeMAaTHYECKUM acCTleKTaM Pa3InIHBIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKHE 3HAHUS B
HWHTEpEcax 3J0pPOBOT0 U 0€30MMacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBO€ MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U
OTHbIXa, peryJiapHas pusznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIICHCTBOBAHUS,
MIPY 3aHATUSX CIIOPTUBHO-03/J0POBUTEIHLHON IEATETLHOCTBIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbIM  chepaMm  TPOPECCHOHATLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymielt mpodeccud W peanu30oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBL;
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FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTXKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBIeHHOCTH.

IKOJI0rHYeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KYyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpedbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HKOJIOTUYECKUX MpoOiIeM;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMAaTHYeCKUX 3HAHUW JUIs peIlleHHs 3ajlad B
00J1acTH OKPY>KaroIEel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOl KakK CpPEJICTBOM TMO3HAHMUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanomvie = no3znaeamenwvmvle  Oeticmseusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccre008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue AeiicTBUA:

e BBIABJSITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIy TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KiaccupuKalu, OCHOBAaHUS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTE U MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunsi B (akTax, MJAHHBIX, HAOIMIONCHUSX U YTBEPKICHUIX;
npejiaratb KpUTEPUH 17151 BBISIBIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelleHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BHIOMpATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIUpoOBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHUBOpEUHE, MpodeMy,
yCTaHaBJIMBaTh HMCKOMOE€ H  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITENTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
HCCIIEIOBAHUE TII0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (OPMYIHUPOBATH OOOOIEHUS U BBIBOABI MO pe3yibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE MpOliecca, a TAKXKE BBIJIBUTAThH
MPEIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISBIATH A€PUIUTH HHPOPMALINH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1auu;

e BbBIOMpaTh HWHGOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJTU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEACTABIATh €€ B pa3IU4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITETILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHwle Oelicméus, 0Oecneyusarom

coOpMUpPOBAHHOCTb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0wenue:
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BOCIIPUHUMATh U (OPMYIIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS IO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0OJieMbl, pelaeMoin 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TTIOUCK
pEILICHUsI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XMBaTh pa3iU4Ue U CXOACTBO MO3UIIUH; B
KOpPPEKTHOU opme GopMyIUpPOBATh PA3HOTIACHS, CBOM BO3PAKEHHUS;
MPENCTABIATh  PE3yJbTaThl  PELHICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBaHUs, TPOEKTA; CAMOCTOSTEIBLHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 MPe3eHTAINN U OCOOEHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelICHUH YYEOHBIX 3ajJlay; NPUHUMATH 1€Jb COBMECTHOM
NEATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOM  paloThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXAAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHUM,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOETr0 BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvrvie pecynamusnsle oeiicmausi, obecneyusarom hopmuposarue
CMBLCN0BBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHHS 3a/1aui, BHIOUpATh CIIOCO0 pellIeHUs
C Y4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM HOBOM
uH(popmMaIuu.

CaMOKOHTPOJIb:

BJIaACTh HAaBBIKaAMH MO3HABATEILHOU pe(I)J'ICKCI/II/I KaKk OCO3HaHHuA
COBCPIIACMBIX HCﬁCTBHﬁ U MBICJIUTCIIBHBIX MPOUCCCOB, UX PE3YJIbTATOB,
BJIaACTh crocodoamu CaMOITPOBEPKH, CAMOKOHTPOJIA IMTPpOICCCa U PE3yJibTaTa
peUICHUA MaTeMaTUYECKOU 3aJda4u,

npCABUACTD TPYAHOCTHU, KOTOPBLIC MOI'YT BO3BHUKHYTH ITPU PCIICHUHU 3a/1a4H,
BHOCHTBb KOPPCKTHUBLI B ACATCIBbHOCTE Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB,
JaHHBIX, HafII(CHHI)IX OI]_II/I6OK, BBIAABJICHHBIX pr,Z[HOCTGfI;
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e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB AECATEIIBHOCTH,
HaxXOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCUOMBI CTEPEOMETPUM M CIEJACTBHUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE pACHOJIOKEHUE MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPAHHOIO YIJa,
pedpo NBYTpaHHOIO yria; JUHEWHBIM Yroa ABYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccupunmpoBath ~ MHOTOrpaHHUKHM,  BBIOMpass ~ OCHOBaHUS  JUIs
kinaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPAaHHUKY; MPSAMbIE U HAKJIOHHBIE TPU3MBbI, TApaJICIICTIUIEIbI).

OnepupoBaTh MOHITUSMHU: CEKYIIas IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh CceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM Uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU pEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3a/1ad HAa BBIYUCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MPsSMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MpPU pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3ajad Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPEIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYT'PAHHBIX YIJIOB.
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Brruncnars 00bEMBI U TUIOMIAIA TMOBEPXHOCTEW MHOTOTPAHHUKOB (IIPU3Ma,
MUpaMKJia) C TPUMEHEHUEM (POPMYIT; BRIUUCIATH COOTHOIICHHS MEXK Ty ILTOIIaAsIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUSIMHU: CUMMETpPUS B NPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

[IpumensTh reoMeTpruueckue pakThl 115l pEeICHUs] CTEPEOMETPUUYECKHX 3a/1ay,
MPENO0JIaraloIIuX HECKOIBKO IIaroB PEIIeHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B sIBHOU (hopme.

[IpuMensTy mpocTeliliie NpOorpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
HCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEJIUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMU: IWIMHAPUYECKAs IMOBEPXHOCTh, 0OO0Opa3yroliue
IUAJTMHPUYECKON TOBEPXHOCTH; IUIUH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHHYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEpXHOCTb.

Pacno3naBath Tena BpanieHus (LWJIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTth B3auMHOE pacionokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CEerMEHTAa; IIapOBOM CIIOM, OCHOBAHUE IIAPOBOIO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucnsate 00bEMBI M IUIOMIAAXM  TOBEPXHOCTEM Tel  BpallleHHS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B C(hepy U ONUCAHHBIN
okoJ10 cepsl; chepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BbluncnaTh COOTHOILIEGHUSI MEXKIY IUIOMIAIIMU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.
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N3o0paxath u3yyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Yy; CTPOUTH CEUEHUS TEJl BpalllCHUS.

N3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30OBbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYI0 Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrInmonHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHsTH MpaBUIIO Napajuiesienunesa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOpPA HA YUCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, PACKIAJbIBAaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reoMeTpruueckue PakThl 115l pEeICHUs] CTEPEOMETPUUYECKHX 3a]1ay,
MPENO0JIaraloIuX HECKOIBKO IIaroB PEIIeHUs], €CJIU YCIOBUS IPUMEHEHUS 33/1aHbI
B sIBHOU (hopme.

Pemiate mpocreiiiiie reoMeTpUuyYecKUe 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT'O METOJA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA W
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH MO 00pa3liaM WU aJifOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI IPU PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a7a4.

[IpuMensTy mpocTeliliie NpPOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
KU3HU, pACMO3HABATH MPOSIBJICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJTyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSITh HU3YUYEHHbIE MOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpoOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
MCIIOJb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, alliapara anreopsl; peniaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYHH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosnuuyecTBo yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Koutpoabnbie | IlpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 B 10 bubmuoreka [JOK
BEACHHE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsimMble ¥ TIIOCKOCTH B MMPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapamienbHOCT IPSIMBIX U IIOCKOCTEU https://m.edsoo.ru/1¢209¢e37
3 [lepneHIUKYISIPHOCTD NMPSIMBIX U 12 bubmmoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209¢e37
Bub6nuoreka [JOK
4 VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSMHU 10 1 hitps://m.cdsoo.ru/1c209¢37
Bubnuoreka [JOK
> MeororpanHuKn 1 ! https://m.edsoo.ru/1¢209e37
. bubmuoreka [JOK
6 OOLEME MHOTOTPAHHIKOB ? ! https://m.edsoo.ru/1¢209e37
7 I1 : s, PACCTOSIHUS U YIJIbI 4 1 bubmorexa [JOK
OBTOpEHHC: CCHCHIA, b Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmMmeHoBaHHE Pa3aesioB H TeM ndpoBbie
Ne ni/m pasn Konrtpoabnbie | IIpakTnueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Bubnuoreka [JOK
1 Tena ppamenys 12 https://m.edsoo.ru/1¢209¢37
. bubmuoreka [JOK
2 ObBEMBI TeN > 1 https://m.edsoo.ru/1¢209e37
3 BekTopEl ¥ KOOpAMHATEL B IIPOCTPAHCTBE 10 1 Bubmaorexa LOK
ckTop P pocip https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 06001IeHNE, 7 1 Bubnuoreka [JOK
cUCTeMaTu3anusg 3HaHUU https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnnuyecTBo yacos JIEeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE OHSTHS CTEPEOMETPHUU:
TOYKa, NpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 1/1506 E)KCHI/I}I Ha pI/IC HKaX: 1 bubmorexa HOK
P pucy o https://m.edsoo.ru/aecc77cd
M300paKeHMsl TIOCKOCTEH,
MapajuIeNbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka
[TonsTus: nepecekaromumecs
2 MIJIOCKOCTH rfe €CeKaroecs 1 bubmorexa HOK
- 11Ep https://m.edsoo.ru/2d8a9¢99
npsiMas U MI0CKOCTh
[TonsTus: nepecekaromumecs
3 MIJIOCKOCTH 1fe €CeKaronuecs 1 bubmmorexa [JOK
- 11ep https://m.edsoo.ru/db685e73
npsiMas U MJI0CKOCTh
3HAKOMCTBO C MHOTOI'PaHHUKAMHU,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha | bubmmoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a6395%¢d
yepTekax
HavaneHbie cBeneHus 0 Kyoe u

5 MMUPAMUIE, UX pPa3BE TKI/IZI MOJIEJIN 1 bubmorexa [JOK

p > 11X Passep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
HavaneHbie cBeneHus 0 Kyoe u
N Y bubmuoreka [JOK
6 NApaMUJe, UX pa3BEPTKU U MOJIEIIH. 1

CeueHust MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32
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[ToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:

Bubnuoreka [JOK

! AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/OccSc4fe
CJIEICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUH: bubmmoreka [JOK

8 AKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUH: bubmmoreka [JOK

? AKCHOMBI CTEPEOMETPUU U https://m.eds00.1ru/65c6b106
CJIEICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: bubmmorexa [IOK

10 AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIxX B

1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajjeiabHble U CKPEILIUBAIOIINECS https://m.edsoo.ru/1a2520£6
IpsIMbIE
[TapannenbHOCTb NPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE: BuGmiorexa 1IOK

12 [apVICIILHAIC HPAMBIC B https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NAapaJIEIbHOCTb
TPEX MPSMBIX
[TapannenbHOCTb NPSMBIX U

13 IJIOCKOCTEHN B MPOCTPAHCTBE: bubmmoreka [IOK

[TapamiensHOCT IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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Vsl ¢ COHaIlpaBJICHHBIMU

Bubnuoreka [JOK

14 CTOPOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bubmmorexa [IOK
rapaiienbHble IITOCKOCTH https://m.edsoo.ru/2e18255
13 CaoiicTBa napayieabHbIX bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
o IIpocreitmue HpOCTpaP.ICTBGI;HI:Ie BuGmorexa IIOK
(PHIypEI Ha ILIOCKOCTH: TETPap, https://m.edsoo.ru/4a28dc02
KyO, mapaenenurney
. Bu6nuoreka [JOK
20 Hocrpoenne ceuctnit https://m.edsoo.ru/1d434d0f
71 n . bubmuoreka [JOK
OCTPOCHHE CEHCHHH https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora o Teme
"[IpsimMbl€ U TUIOCKOCTH B bubmmoreka [IOK
22 1
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
) HepHeHllI/IIfy.HHpHOCTBKHpHMOI‘/JI U BuGmorexa LIOK
TITOCKOCTH: TICPTICHANKY JAPHbIC https://m.edsoo.ru/b19f6a5d
IIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bu6mmorexa [IOK
MEPIEHAUKYIIAPHBIE K TUIOCKOCTH https://m.edsoo.ru/0acl1c95
)5 [Ipsimble napasuienbHble U bubmmoreka [IOK

NCPpNCHAUKYJIISIPHBIC K IJIOCKOCTHU

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepnesaAuKyISIPHOCTH

Bubnuoreka [JOK

26 MPSMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyIsIpHOCTH bubmmoreka [IOK
MPSMOU U TUIOCKOCTH https://m.edso00.ru/79165d15

73 Teopema o npssmoit bubmmoreka [IOK
MEPIICHANKYISPHOM IIJIOCKOCTH https://m.eds00.1ru/635¢5087

29 Teopema o npssmoit bubmmorexa [IOK
MEPIICHANKYISPHOM IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npssmoit bubmmoreka [IOK
MEPIIEHANKYISPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE:

31 paccTosiHUE OT TOYKH 10 IJIOCKOCTH, bubmmoreka [IOK
paccTosiHuE OT IPSIMOM 110 https://m.edsoo.ru/33¢c477d3
IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKH J0 IJIOCKOCTH, bu6mmorexa [IOK

32 .
pacCTOsHUE OT NPAMOU 10 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOUKH 10 IJIOCKOCTH, bubmmoreka [IOK

33 .
pacCTOsHUE OT NPAMOU 10 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:

34 paccTosiHUE OT TOUKH 10 IJIOCKOCTH, bu6mmorexa [IOK
paccTosiHuE OT IPSIMOM 110 https://m.edsoo.ru/dbee22bc
IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY bubmmoreka [IOK
MPSAMOU U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmmoreka [IOK

JBYI'PAHHOI'O yIJla

https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBIN yroJl, TMHEHHBIN YIroil

Bubnuoreka [JOK

37 JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
IlepneHAUKYJISIPHOCTD MJIOCKOCTEM:
38 I IE?»H&KH Heyneg HUKYJISIPHOCTH bubmorexa LIOK
P P Lu y2up https://m.edsoo.ru/ec3e2da3
JBYX IIOCKOCTEN
IlepneHAUKYJISIPHOCTD MJIOCKOCTEM:
39 I IE?»H&KH Heyneg HUKYJISIPHOCTH bubmorexa [JOK
P P Lu y2up https://m.edsoo.ru/ed9e2a8e
JBYX IIOCKOCTEN
IlepnieHANKYJISIPHOCTD MJIOCKOCTEM:
40 1 IE?»H&KH Heyneg UKYJISIPHOCTH bubmorexa LIOK
P P Lu y2up https://m.edsoo.ru/ba75dcS57
JBYX IUIOCKOCTEN
41 Teopema o TpEX neprneHAuKyIsIpax bubmorexa LIOK
p p PHCHKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHauKyIIpax bubmorexa [JOK
p p PHCHIHKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHAuKyIsIpax bubmorexa LIOK
p p PHCHKY AP https://m.eds00.ru/9f246736
KonrtponsHas pabora o Temam
44 "[lepnieHANKYISAPHOCTD NMPSAMBIX U 1 bubmmoreka [IOK
mockocTeil" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMHU"
[IoHsiTHE MHOTOIpaHHUKA,
OCHOBHBIC JIEMECHTBI
45 MHOTOTpaHHUKA, BBITYKJIbIE U bubmorexa [JOK
p ’ y https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipusma: n-yronpHasi npu3Ma; rpaHu
46 Y OCHOBAHUS IPU3MBL; IpsiMast U bubmmoreka [IOK

HAaKJIOHHAA MPHU3MBbI; OoKOBasg U
TMOJIHAA TTIOBCPXHOCTH IMPU3MBbI

https://m.edsoo.ru/b4ad63ad
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47

[Tapamenenunen, IpsAMOYTrOJIbHbBIN
napajuleJIenuIe] U €ro CBOMCTBa

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

48

IInpamuja: n-yrojpHas MMpaMuIa,
I'PaHU U OCHOBAHUE ITUPaMU/IBL;
OOKOBast ¥ OJTHASI TOBEPXHOCTh
MMPaMM/JIbl; IpaBUIIbHAS U
ycedu€HHas MUpaMuaa

Bubnuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKH:
MOHSITHE TIPaBHIBHOTO
MHOTOTpaHHHKA; PaBUIIbHAS
npu3Ma U IpaBUIbHAS TUPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS TUpaMHIA
Y TIPaBWJIBHBINA TETpa’Ip; Kyo

Bub6nuoreka [JOK
https://m.edsoo.ru/074c8865

50

HpeI[CTaBJIeHI/Ie O IpaBUJIBHBIX
MHOTOTpaHHHKaX: OKTaIP,
JOACKadIp U HKOCAdP.

Bub6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPaMUJAX,
napajuiesIenuneaax, NpaBuIbHbIX
MHOTOTpaHHUKAX

Bubnuoreka [JOK
https://m.edsoo.ru/b9¢777d9

52

Briuncnenune 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JUArOHaJ, YTJbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Inomanb 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSIMOM
IIPU3MBI, IUIOMIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOY TIPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU IIPAaBUIILHOMN

Bub6nuoreka [JOK

54 HHpaMHf[H’ Teopema o HHOHl_,a'HH . https://m.edsoo.ru/5603¢30b
OOKOBOI TTOBEPXHOCTH YCCUEHHOM
MTUPAMH/TBI
55 KonrponsHas pabora o Teme 1 bu6mmorexa [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95£5c04
. Bubnuoreka [JOK
>6 Tonsrue 06 0onEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [JOK
>7 O6bEM mipami b https://m.edso0.ru/235171b3
. Bubnuoreka [JOK
>3 O6HEM mipamus! https://m.edsoo.ru/f47dfefd
. Bub6nuoreka [JOK
>9 ObHEM mupamus! https://m.eds00.ru/79¢10312
. bubmuoreka [JOK
60 O6bEM mipami b https://m.edsoo.ru/2faadc3f
. Bubnuoreka [JOK
61 Ob1Em npusMbI https://m.eds00.ru/79853608
. Bubnuoreka [JOK
62 O61Em mpusMbI https://m.edsoo.ru/1e053890
. bubmuoreka [JOK
63 O6bem mpu3MEI https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme 1 bubmmoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 06001IeHNE
65 cHUCTeMaTH3aIvs 3HAaHWM. bubmuoreka [JOK

[Toctpoenue ceuenuii B
MHOT'OT'PaHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLMs 3HAHUMN.
Brluucienue paccTosHUN: MEXIY

66 1 bubmuoreka [JOK
ABYMA VT OHKaMH, OT TOHKM 10 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXIYy CKPEIIUBAIOIIUMUCS
MPSIMBIMU

Bub6nuoreka [JOK

67 HToroBast KOHTpOJIbHAs paboTa 1 1 hitps://m.cdsoo.rw/b9146bc0
[ToBTOpenue, 0600IICHNE
CHUCTEMAaTHU3alIMs 3HAHUH.

s Brluncnenue yrios: MExay 1 BuGmiorexa 1IOK
CermHBammI:IMHCH TPAMBIM, https://m.edsoo0.ru/56765e8b
MEXIy MPSAMOU U TIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue a p
Bceero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcnl
Cdepa u map: ueHTp, paanyc, IuaMeTp; bubmmoreka [JOK

1 1
IUIOIA/Ib IOBEPXHOCTH Chepsl https://m.edsoo.ru/0341bc2b
B3anmHoe pacnionoxxenue chepsl u

P dep bubmuoreka [JOK
2 IUIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; mnomanb cheps

3 N3o6pakenue chepsl, mapa Ha 1 bubmmoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc 1572
Hunuuapuyeckasi MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKON 1 bubmmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0o.1ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubmmorexa [IOK
I0Ia1b OOKOBOW U TIOJTHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300paxkeHne nUIMHAPA HA MIIOCKOCTH.

6 Pa3Béprka nununapa. Ceuyenus 1 bubmmoreka [IOK
UUAIUHAPA (TTI0OCKOCTHIO, apaJlIeIbHON https://m.edsoo.ru/016e25eb
WJIU TIEPIICHAUKYJIIPHON OCHU LUITUHIPA)

Konudeckast moBepXHOCTh, 00pa3yromue
. P pasy bubmuoreka [JOK
7 KOHHMYECKOU ITIOBEPXHOCTH, OCh U 1

BCpHINHA KOHHYECKOM TMMOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHME U BEpILINHA,

Bubnuoreka [JOK

Bpamenus" u "O0beMbl Ten"

8 06pa3}i}0maﬂ M OCh; UIOMAL GOKOBOH 1 https://m.eds00.1u/897dd3b2
MTOJTHOM MMOBEPXHOCTH
VYceuéHHbIN KOHYC: 00pa3yIoiue u
9 BBICOTA; OCHOBagml u gOKzBaH: buGnnorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300paxkeHne KoHyca Ha MIOCKOCTH.
PasBéprka konyca. CedueHus KOHyca
10 (HHOCiOCTBIO za aJIeTbHON ’ bubmorexa [JOK
» 1ap https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, B TJIOCKOCTBIO,
MIPOXOASIICH uepe3 BEpLINHY)
KoMOuHanwst Ten BpaiieHus u Bubnuoreka [JOK
11
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpasHMK, OIIHCAaHHBIA OKOJIO
12 cepsr; I(?(pe a, BIIMICAaHHAs B bubmoreia OK
ol pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WX B TEJIO BPAICHUS
13 [Moustue 06 00béMe. OCHOBHEIE Bub6nuoreka [JOK
CBOMCTBA 00BEMOB Tell https://m.edsoo.ru/26a03fb7
. bubmuoreka [JOK
14 O6bém pmHIpa, KoHyCa https://m.edsoo.ru/5513d87b
. bubmuoreka [JOK
1
> OObEM mapa 1 niomans chepr! https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B IPOCTPAHCTRE.
CoOoTHOILIEHUS MEXKTY TUIOMIAAsIMU bubmmoreka [JOK
16 . R
MOBEPXHOCTEH, 00BEMAMHU MTOTOOHBIX https://m.edsoo.ru/810cfleb
Tel
17 KonrtponsHas pabora no temam "Tena bubmmoreka [IOK

https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

Bu6nuoreka [JOK

18 BekTop Ha IMJIOCKOCTH U B IIPOCTPAHCTBE hitps://m.cdsoo.ruw/5cacfelb
19 C bubmuoreka [JOK
JIO’)KEHUE W BHIYMTAHNE BEKTOPOB hitps-//m.cdsoo.ru/2 34089
20 v bubmuoreka [JOK
MHOCHHE BEKTOPa Ha THCIO https://m.edsoo.ru/dee379¢b
. PasnoxeHue BekTopa 1o TpéMH BuGmorexa IIOK
HEKOMIUTaHapHBIM BekTopam. [IpaBuio hitps-//m.cdsoo.ru/a28fd74c
napasuiesienuneaa
Pemenune 3ama4, CBSI3aHHBIX C
2 HICHHE ST :H o TR C bubmuoreka [JOK
HPHMEHCHHCM Hpastt A https://m.edsoo.ru/5a827900
BEKTOpamMu
73 KoopanHaTHO-BEKTOPHBIN METO ITPU bubmmoreka [IOK
PELIEHNH TEOMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
IIpssMoyronbpHas cucTeMa KOOpIAUHAT B
24 et er e f(oi ; I/II\;I{aTBI ]‘f@iTO a bubmorexa LIOK
HpOCTp VHCTBG' PA pa- https://m.eds00.ru/48db7058
[Ipocreiimme 3a1a4u B KOOpAUHATAX
VYron mexnay Bekropamu. CkanspHoe bubmmoreka [IOK
25
MPOU3BENCHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Boluncnenue yriioB Mex 1y NpsIMbIMU U bubmmoreka [IOK
IUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
27 Konrponsnas padora no Teme "BekTopbl bubmmoreka [IOK
Y KOOPJHUHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 06001IeHNE 1
73 cuctemaTu3aius 3HaHui. OCHOBHBIC bubmuoreka [JOK

¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpeHue, 06001IeHNE 1

cuctemaTu3aius 3HaHui. OCHOBHBIC bubmuoreka [JOK
29 1
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUHI
IToBTOpenue, 0600IIIEHNE U
30 CI/ICTCNII)aTI/IBaLII/IH 31?2-1[1{1/1?1 3agaumn 1 bubmorexa LIOK
’ https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU H METOJIBI X PEIICHUS
IToBTOpenue, 0600IIIEHNE U
31 CI/ICTCNII)aTI/IBa ust 31?2-1[1{1/1?1 3agaumn 1 bubmorexa LIOK
1t -2al https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU ¥ METOJIBI X PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
39 cuctemaTu3aius 3HaHui. OCHOBHBIC 1 bubmuoreka [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
Bubnuoreka [JOK
33 HToroBast KOHTpOJIbHAs paboTa 1 hitps.//m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001MIeHNE U 1 Bubnuoreka [JOK

cUCTeEMaTHU3anusg 3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

10 KVIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie HPe):[MeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
pe3yIbTaTa o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0mero o0pa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsIMasi, INIOCKOCTb
75 ITpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PELLIEHUHN
‘ reOMETPUUYECKUX 3a4a4
73 OnepupoBaTh MOHATHSAMM: NapaUIEIBHOCTh U INEPHEHIUKYISIPHOCTD
‘ MPSIMBIX U IJIOCKOCTEMN
74 KnaccuunmpoBars B3aMHOE PacIiooKeHUE MPSMBIX U IUIOCKOCTEH B
‘ IIPOCTPAHCTBE
OnepupoBaTh NOHIATHSIMMU: ABYTPAHHBIN yTOJI, TPaHU ABYTPAHHOTIO YA,
7.5 peOpo ABYrpaHHOTO yrija, JMHEWHBIH Yroja JBYTPaHHOTO YIJa,
rpagycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKJIBII
7.6 MHOT'OTpaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, NPaBUIIbHBIN
MHOTOTpaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAaHHUKOB (IIMpamMuzaa, MpU3Ma,
‘ IIPSIMOYTOJIbHBIN Napajuieenumnen, Kyo)
KnaccupunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS IS
. kinaccuukanuy  (BBIMYKJIBIE ¥ HEBBINYKJIbIE  MHOTOTPAHHUKH,
‘ IIPaBWIbHbIE MHOTOTPAHHMUKH, TPSMbIE M HAKJIOHHBIE IIPU3MBI,
napajuieJenuneb)
79 OnepupoBaTb  HOHSTHUIMH: CeKyllasg  IUIOCKOCTb,  CEUEHHUE
‘ MHOTOTPaHHUKOB
710 OOBACHATH TNPHUHLUIBI MOCTPOCHHS CEYCHWH MHOTOTPaHHUKOB,

HCIOJIB3YyA MCTOM CJICIOB

7.11

CrpouTh ce4eHHMsT MHOIOIPAaHHHUKOB METOJOM CJIEIOB, BBINOIHATH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y
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7.12

Pemarn 3a1a41 Ha HAXOKACHHUC TCOMECTPHUICCKUX BCIIMYUH 10 06pa3uaM
WK aJirOpuTMaM, NPUMCHAA U3BCCTHLIC AHAJIMTHYCCKUC MCTOAbI IIPU
pemiCcHM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aa4 Ha BbIYUCICHUC
paCCTOHHI/IfI MCKAY ABYMA TOUKaMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKHU A0

IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MTPAMBIMHA

7.13

Pemiate 3aaun Ha HAX0XKJICHHE T€OMETPUYECKHUX BEJTMYUH IO 0Opa3iam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC AHAIUTUYECKUE METOABI IIPU
pELICHUHU CTAaHAAPTHBIX MaTeMAaTHYECKUX 3a/ad Ha BBIYHUCIICHUE YIIIOB
MEXY CKPELIMBAIOIIMMUCS HPAMBIMH, MEXAY IIPSIMOM U IUIOCKOCTHIO,

MEXIY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnMpamMuga) C TOpUMEHEHHeM  (OpMyJ,  BBIYHCIATDH
COOTHOIIIEHUS MEKIY IUIOIIASIMH IIOBEPXHOCTEH, 00bEMaMu MOT00OHBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh NOHATUAMM: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTypHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
NPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpPEJCTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

[TpuMeHsTH reoMeTpudeckre (GakThl IJIs PELICHUs CTEPEOMETPUIECKUX
3a/1a4, MPEANOoIaraloliuX HECKOJIbKO IIaroB pEILICHUs, €CIU YCIOBUS

MIPUMEHEHUS 3aJIaHbl B SIBHOU (hopMe

7.18

IIpuMeHATH mpocCTEWIINEe IIPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX

3aJa4

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U

JKU3HHU, paClliO3HABaTh NPOABIICHUC 3aKOHOB I'COMCTPUU B UCKYCCTBC

7.20

[IpuMeHATh TOJYYCHHBIE 3HAHMA Ha TPAKTUKE: aHAIU3UPOBATH
peanbHble CUTYallud U MPUMEHSATh M3yUeHHBIC MOHATUS B Ipoliecce
MOWCKA pEeIICHUsI MaTeMaTHYecKH CQOPMYIMPOBAHHOU MPOOIEMBI,
MOJICJIMPOBATh PeabHbIC CUTYAIIUH Ha SA3BIKE T€OMETPUH, UCCIIEIOBATh
MOCTPOCHHbIE MOJIENIN C UCIIOJIb30BAaHUEM T'€OMETPHUECKUX TOHATHH U
TeopeM, amnmapara anreOpbl, penarb NpaKTHUECKUE 3aJauu, CBI3aHHbIC

C HAXOKACHUCM I'COMCTPHUICCKUX BCINYNH




11 KVIACC

l'ff)(:)I]lSepHGMOFO IIpoBepsiemble HPe):[MeTHbIe pe3yJabTaThl 0CBOEHUS OCHOBHOIA
pe3yIbTaTa o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero odmero 00pa3oBaHus
6 I'eomeTpus
OnepupoBatb TIOHSATHUSIMHU: IWIMHAPUYECKast MIOBEPXHOCTH,
6.1 oOpasyrole NUIMHIPUYIECKONH MOBEPXHOCTH, IMIUHIP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolIMe KOHUYECKOH TMOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyUEHHSI TEJ BPAILCHHS
6.4 KnaccugummpoBars B3auMHOE PacioiioxkeHne cepbl U TIOCKOCTH
OnepupoBaTh HNOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOil CJIOM, OCHOBAaHHUE IIaPOBOTO CIIOSI, BHICOTA
IApOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbuucnare 00bEMBI M IIIOLIAAM TOBEPXHOCTEH TEJ BpalCHHMA,
' reOMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMyJT
OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U
6.7 ONHUCAHHBIN OKOJO cdepbl, cdepa, BIMCaHHAsT B MHOTOTPAHHHUK WIIH
TEJIO BpAIICHUS
63 BbIUMCIATE COOTHOUICHHS MEXAY IUIOHIAAIMH TOBEPXHOCTEH U
' 00BbEMaMuU TOAOOHBIX TET
6.9 N300paxkaTh u3ydaemble (GUTYPHI OT PyKH U C IPUMEHEHUEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXHU M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BUJA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tell
BpaLCHUS
W3BnekaTb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh WH(POPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PHUTypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTH TeoMeTpruecKue (HakThl A1 pEIICHUs CTePEOMETPUUYECKIX
6.12 3aj1a4, TPEANOJIararolX HECKOJIbKO IIAroB PEHICHUs, €CIH YCIOBHSI
NPUMEHEHUS 33JJaHbl B IBHOH (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
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6.14

BremonaaTs IIGfICTBPIH CJIOKCHUSA BCKTOPOB, BbIYUTAHUSA BCKTOPOB H
YMHOKCHHUA BCKTOpAa HA 4YHCIIO, O6’b$ICHSITB, KakuMH CBOMCTBAMH OHH

o0agaroT

6.15

IIpuMeHATH PaBUIIO MapaAJICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXJIy BEKTOpPAMH, CKAJIIPHOE IIPOM3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPbI

6.17

Haxoauts cyMMy BEKTOpPOB M NPOMU3BEIACHHE BEKTOpA HA YUCIIO, YIOJ
MEXJly BEKTOpaMH, CKaJSIPHOE NPOU3BEACHME, PACKIAAbIBATh BEKTOP

MO0 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aznaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate mpocrediiue TEOMETPUYECKHE 3aJadyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemarn 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOILICHUN U
HAaXOKACHUC I'COMCTPUICCKHUX BCJIMYNH I10 06pa3uaM HJIN aJITOpUTMaM,
MMPUMCHAA HU3BCCTHBIC MECTOAbI npu peuicHun CTaHJApPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH mpoCTEHIINE IIPOrPAaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX

3agda4

6.22

IIpuBOAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U

JKHU3HHU, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

6.23

[IpuMeHATh MONydYeHHBbIE 3HAHUS Ha MPaKTHKe: aHaJIM3HpPOBATH
peanbHble CUTyallud U NPHUMEHSATh M3yYeHHBIC MOHATHUS B Ipolecce
MIOWCKA PELICHUS MaTeMaTHYeCKd C(HOpMyIUpOBAaHHON MNPOOIIEMBI,
MOJICJIMPOBATh pealibHbIe CUTYalllU Ha S3bIKE T€OMETPUHU, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPHUECKUX MOHATHN U
TeopeM, anmnapaTa ajareOpsl, pelarb NPaKTHYECKUE 3a/1a4H, CBSI3aHHBIC

C HAXOKACHUCM I'COMCTPHUICCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eomerpus

7.1

OcHoBHbIE NMOHATHS cTepeoMeTpuH. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCHMOMAaTHYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3auMHOe pacronoxkeHue INpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIMECH,
NapajuleJbHble U CKpeluBaroluecs ImpsMble. [lapamienbHOCTE OPSIMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IapajUICJIbHBIE IIPsSMbIE B IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX MPSIMBIX, NApAJIEIBHOCTD MPSMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMHM, YIOJd MEXKIy MpPsAMBIMA B IIPOCTPAHCTBE.
ITapamiensHOCTD IIJIOCKOCTEM: rapaiieiabHbIe IIJIOCKOCTH, CBOMCTBA
napajieNibHeIX  Tuiockocteil.  Ilpocreiiine mpocTpaHCTBeHHBIE (Urypsl Ha

TUIOCKOCTH: T€Tpadip, KyO, MapaieNenurie]], IOCTPOCHHE CeUCHHIA

7.3

IlepnieHqUKyYIAPHOCTh HPSAMOM M IIOCKOCTH: IEPIEHIUKYJSIPHBIE IpPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIbHBIE U IEPIECHIUKYISIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHCHAMKYJISAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IpsMOM
NEePHEHAUKYIISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: IOl MEXAY IPSIMON U
IUIOCKOCTBIO,  JIBYIPAHHBIA  YIrOJI, JIMHEWHBIA yrojl [JBYI'PaHHOIO  yrIJja.
IleprieHUKyISp U HAKJIIOHHBIE: PACCTOSIHAE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH JI0 TNIOCKOCTH, MMPOEKLUs (PUTYpHI Ha MIIOCKOCTh. [leprneHaAuKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPIICHIUKYJIIPHOCTH [BYX IIOCKOCTER. Teopema o Tpéx

NEePHEHAUKYIISIPAX

7.4

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIC 3JIEMEHTBI MHOI'OTPAaHHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOT'PAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBaHMS MPHU3MBI, IpsAMas ¥ HAKJIOHHAS NPU3MBbI, OOKOBasi U
IIOJIHAs IIOBEPXHOCTH IIPU3MBL. [Tapamtenenurnen, IIPSIMOYTOJIBHBIN
napajurenenumnes U ero csorucrsa. Ilupamupa: n-yronpHas nupamuna, TpaHd U
OCHOBaHME IHPaMHJIbI, OOKOBAas U MOJHASL MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U
yceu€HHas MNupamMuaa. OJEMEHTbl Mpu3Mbl M nUpaMuibl. [IpaBusbHbIE
MHOTOI'DAHHUKHU: MOHATHE IPABWIBHOIO MHOIOTPaHHUKA, IIPABUIIbHASA IPU3Ma U

[IpaBUJIbHAs IUpaMuJa, I[PAaBUIbHAs TpEyrojibHas NUPaMUAA WU IPaBUIIBHBIN
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TeTpa’ap, KyO. IIpencraBieHue O NpPaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’p,

JoJieKkadIp U ukocasapyrue CedeHus: NpU3Mbl U TUPaMUIbI

7.5

CumMMeTpusi B IPOCTPAHCTBE: CHMMETPHsSI OTHOCHTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH.  OJIEMEHThl CUMMETPUM B IUPAMMIAX, MapajUleenunenax,

MMPpaBUJIbHBIX MHOT'OI'PaHHUKAX

7.6

Bbrunciienue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. [linomans
OOKOBOM TOBEPXHOCTH M TIOJHOH TOBEPXHOCTH NPAMOM MpPHU3MBI, IO
OCHOBaHMH, TeOpeMa 0 OOKOBO MOBEPXHOCTH NPSMOU Mpu3Mbl. [Lomans 60xoBoit
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABUIIBHOM IHUpaMUIbl, TEOpeMa O IUIOLIALU

yceuéHHoil nupamupl. [Tonstue 06 00béMe. OObEM MHpPaMHIBL, TIPU3MBI

7.7

[Tomobupie Tema B  mpocTpaHcTBe. COOTHONICHHS MEXKAY IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TEJ

11 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6

I'eomerpus

6.1

[{wmHapuydeckass MOBEPXHOCTh, 0Opa3ymollue IMINHAPHYECKON MOBEPXHOCTH,
OCh IIWIMHAPUYECKOM TMOBepXHOCTHU. LlumuHzap: ocHoBaHuss u  OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, 00pa3yomue KOHHMYECKOW TOBEPXHOCTH, OCh U
BEpILIMHA KOHMYECKOW oBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pasyromas
U OChb, IUIOHmaJb OOKOBOM U TOMHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC!

o0pa3yrolne U BRICOTa, OCHOBaHUS U OOKOBast TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IMamMmeTp, IIoaab IOBEPXHOCTH cepbl. Bzanmuoe

PacCIOJIOKCHHUC C(bepbl 1 IIJIOCKOCTHU, KacaTCJibHaA IJIOCKOCTh K C(I)epe, momanab

cepsl

6.4

N300pakeHue Tes BpallleHHus Ha MJI0CKOCTU. Pa3BépTka umuHapa u KoHyca

6.5

KomOuHammu Ten BpalleHuss ¥ MHOTOIPAaHHHKOB. MHOTOTpaHHUK, ONMUCAHHBIN

oKoJ10 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHUK, WIIM TEJIO BPAILICHHS

6.6

[Tonsitie 06 06BEMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPsIMOYTOJIBHOTO Tapajuienienunena u ciuenctBus u3 He€. OOBEM IMIMHIpA,

KoHyca. O0bEM 1mapa u miomanb chepsl

6.7

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMIGHUS MEXIY —IUIOIAIIMU

MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TET
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6.8

Ceuenust nuIMHApa (MapajuieNbHO U MEPHEHAMKYJSPHO OCH), CEUEHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexTtop Ha miockoctyd U B npocTpaHcTBe. ClI0)KEHHE M BBIUMTAaHHE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4UCIIO. Pa3nokeHne BeKTopa 1o TPEM HEKOMILIAHAPHBIM
BektopaM. lIpaBwiio mnapamwienenunena. PemeHue 3agad, CBS3aHHBIX €

IIPUMEHEHUEM IIPaBUIl ACUCTBUI C BEKTOPaMU

6.10

IIpssmoyronbHasi cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
IIpocreiimue 3agaun B KoOpAMHATaxX. YTrojl MeXAy Bekropamu. CkaiasipHoe
[IPOU3BEJICHUE BEKTOPOB. BhIUKCIIEHNE YIVIOB MEXKIY IPSMBIMU U IJIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «<BEPOATHOCTb "
CTATUCTHUKA»
Pabouas mporpamMmma yueOHOTO Kypca «BeposSTHOCTb U CTaTUCTHKa» 0a30BOTO

ypoBHs Ju1s oOyyaromuxcs 10 —11 knaccoB paspadorana Ha ocHoBe DeniepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeaHEro ooIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWW, MPEABIBIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOpPA3BHUTHS W HEMPEPBIBHOTO OOpa30oBaHUA,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTHU 00YyYarOIIHNXCS.

HEJU U3YYEHUSA YYEBHOTI'O KYPCA

VY4eOHblll Kypc «BeposiTHOCTb M CTaTUCTUKa» 0Aa30BOr0 YpPOBHS SIBISETCS
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOW mmikosbl. Kypc mpenHasHaueH it (pOpMHUpOBaHUS y OOyYarolUXCs
CTaTUCTHUYECKOM KYJbTYpbl M TIOHMMAaHHS pOJIM TEOPUU BEPOSITHOCTEH KaK
MaTE€MaTUYeCKOro MHCTPYMEHTA JJIsl U3yYEHHs CIy4alHbIX COOBITHH, BEITUYUH U
npoueccoB. Ilpu m3ydyeHnnm Kypca 0o0OramaroTcs HpeICTaBICHMs y4Yalluxcs O
METO/IaX UCCIEAOBAHUS U3MEHUYUBOIO MUPA, PA3BUBAETCS IOHUMAHNE 3HAYMMOCTHU
U OOIIHOCTM MaTeMaTHYECKHX METOJOB MO3HAHUSA KaK HEOThEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOT'O MUPOBO33PEHHUSL.

CopeprxaHue Kypca HalpaBJ€HO Ha 3aKpEIUICHUE 3HAHUMU, MOJYyYEHHBIX IPU
M3YYEHUU Kypca OCHOBHOM IIKOJIBI U HA Pa3BUTHE NMPEACTABICHUI O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3IX MEXly HUIMH Ha BaXXHBIX IPUMEPAX, CIOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MUpa.

B cooTBeTcTBUM ¢ YyKa3aHHbIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPEIHEH IIKOJIbI Ha 0a30BOM YPOBHE BBIJEIICHBI
CIIEyIOIME OCHOBHBIE coOJepKarenbHble JuHUU: «CiaydaliHble COOBITHS U
BEPOSITHOCTHY, «CilyyailHble BEIMYMHBI U 3aKOH OOJBIINX YUCEID).

BaxkHyro 4YacTb Kypca 3aHUMAeT M3y4YEHHE T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeesIeHH ¥ 3HAKOMCTBO C X HENPEPHIBHBIMU aHAJIOTaMH —
MOKa3aTeJIbHBIM U HOPMAJIbHBIM PaCIIPEEICHUSIMMU.

Copepxxanue nuHuM «CirydaiiHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUN O paclpeiesieHUH BEpPOSTHOCTEH MEXIY
3HAUYEHUSAMH CIyYalHBIX BEJIMYMH, a TaKXKE€ 3Ta JIMHUA HeoOXoauma Kak 0a3za ais
U3Y4YEHUs 3aKOHA OOJIBIIMX YKCeNl — (PyHIaMEHTaIbHOIO 3aKOHA, IEHCTBYIOIIETO B
IpUpOJie U OOIIECTBE U UMEIOIIET0 MaTeMaTU4ecKyto (opManuzanuio. Cam 3aK0H
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OOJIBIIUX 4YHCENl MpeajiaraeTcsi B O3HAKOMHUTENbHOU (opMe ¢ MHHUMAaIbHBIM
MCIIOJIB30BaHUEM MaTeMaTUYecKoro opmaausma.

TeMbl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMU  BEJTUYUHAMH,
aKIICHTUPYIOT BHUMAHUE IIKOJHHUKOB Ha OMUCAHUM M H3YYEHUU CIydailHBIX
SBJICHUN C MOMONIBI0 HENMPEPhIBHBIX (PyHKIMM. OCHOBHOE BHUMAHUE YIEISETCS
MOKA3aTeIbHOMY U HOPMAJIbHOMY pacIpeleieHusM, MPU TOM MNPEAnoaaracTcs
03HAKOMUTEIBHOE U3yUeHHE MaTepuralna 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue kypca « BeposATHOCTb U cTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOJIUTCS
1 yac B HEeNI0 B TEUEHHE KaKI0T0 rojia 00y4eHus1, Bcero 68 yueOHbIX YacoB.
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne maHHBIX € TIOMOIBIO TaOmuiy u auarpamm. CpenHee
apudpmMeTHiecKoe, MeJuaHa, HauOOJIblllee W HAWMEHbIIEE 3HAYECHUS, pa3Max,
JUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE
coObITus (ucxonbl). BeposTHOCTH ciiydyallHOro coObITHS. BiIHU30CTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. CydaifHbIe OMBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU
coObITUsIMU.  BeposTHOocTH  COOBITUH B ONBITaX C€  PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Oneparuu HaJ COOBITUSIMU: TIepecedeHre, 00beTMHEHNE, TPOTUBOMOIOKHBIC
coObITus. Juarpammsl Ditnepa. @opmyiia cloxKEHUs BEPOSITHOCTEH.

VYciioBHass BEPOSITHOCTb. Y MHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiaydallHOIoO
skcrepumenTa. @opmyiia moaHol BeposiTHOCTU. HezaBrucuMbie COOBITHS.

KombunaTopnoe npasmio ymHoxeHus. [lepectanoBku u axropuan. Yucno
coueranuid. Tpeyronsnuk [lackans. ®opmyna 6unoma HeroToHa.

bunapnsiil ciyyalinbiii onbIT (MCHIBITAHUE), yCIIeX U Heynada. HesaBucumbie
ucnbiTanusgd. Cepusi HE3aBUCUMBIX HCHBITAaHUM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHyiu.

Cnyuaitnass  BenuuuHa. Pacnpenenenue  BeposiTHocTen.  Jmarpamma
pacnpenenenud. llpumepsl pacnpenencHuii, B TOM YHUCJIE, T€OMETPHUYECKOE U
OMHOMUALHOE.

11 KVIACC

UucnoBele  XapakTEpUCTHKHA  CIYYalHBIX  BEJIMYMH: MaTEMAaTHYECKOE
OKMJIAHUE, IUCIEPCHs W CTAaHAAPTHOE OTKJIOHEeHuWe. lIpumeprsl mnpuMeHeHus
MaTeMaTUYECKOr0 OXWJAHWs, B TOM YHUCIE B 3aJadyax M3 NOBCEIHEBHOU JKU3HHU.
Marematuyeckoe oxujaHue OWHApHOM CilydallHOM BEIMYMHBI. MaremaTrnueckoe
O’KMJIAHUE CyMMBI CIIy4YalHbIX BEJIUYUH. MaTeMaTndecKoe 0KUIAHUE U TUCTIEPCUS
reOMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieIeHU M.

3aKkoH OOJBIIMX YHCEI M €ro poJib B HayKe, NpPUpPOJEe M OOLIECTBE.
Bri0opouHbIil METOT UCCIEIOBAHUM.

IIpuMepbl HENPEPBIBHBIX CIy4YalHBIX BeIW4YuH. [loHATHME O mIIOTHOCTH
pacrtpeneneHus. 3a1adn, NPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonsarue
0 HOPMAJIBHOM PacCIIpEEICHUN.
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INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pE3YyJbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCS:

I'paknanckoe BoCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YUYaAIOIIETOCSd KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHAa POCCHUHCKOTO OOIIEeCTBa, IMPEJICTaBICHHEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MNpoIeAyp TpaxJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C UX
(YHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTH4yecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MPONUIOMY U HACTOAILIEMY POCCHICKOM MAaTEMATHKH, HEHHOCTHBIM OTHOILIEHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax

HKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:
OCO3HAHHEM JYXOBHBIX [IEHHOCTEeH POCCHUICKOTO Hapo/a,

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHUA HAYKHU U JEATEITbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHU, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTeMAaTHYECKUM acCTleKTaM Pa3InIHBIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKHE 3HAHUS B
HWHTEpEcax 3J0pPOBOT0 U 0€30MMacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTHbIXa, peryJiapHas puznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIIIEHCTBOBAHUS,
MIPY 3aHATUSX CIIOPTUBHO-03/J0POBUTEIHLHON IEATETLHOCTBIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbIM  chepaMm  TPOPECCHOHATLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymielt mpodeccud W peanu30oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBL;
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FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTXKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBIeHHOCTH.

IKOJI0rHYeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KYyJNbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpedbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HKOJIOTUYECKUX MpoOiIeM;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMAaTHYeCKUX 3HAHUW JUIs peIlleHHs 3ajlad B
00J1acTH OKPY>KaroIEel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS PAa3BUTHUS LUBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOl KakK CpPEJICTBOM TMO3HAHMUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI0 M MCCIEAOBATEIBCKYIO ACSATEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanomvie = no3znaeamenwvmvle  Oeticmseusi,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupda,  NnpumMeHeHue  JI02UYeCKUX,
uccre008amenbCKux onepayuil, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckue AeiicTBUA:

e BBIABJSITh U XapaKTEPHU30BATh CYIECTBCHHBIE TIPU3HAKA MAaTEMaTHYECKHUX
O00BEKTOB, TOHSATHUN, OTHOMIEHWHA MEXKIy TMOHATHIMH; (OPMYIUPOBATH
OTIpeNeICHUs]  TOHSATWW; YCTaHABIMBATh CYIICCTBEHHBIM  MPHU3HAK
KiaccupuKalu, OCHOBAaHUS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OopMyIHpOBaTE U MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeunsi B (akTax, MJAHHBIX, HAOIMIONCHUSX U YTBEPKICHUIX;
npejiaratb KpUTEPUH 17151 BBISIBIICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH Ccroco0 pelleHus ydyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIleHUs, BHIOMpATh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIUpoOBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHUBOpEUHE, MpodeMy,
yCTaHaBJIMBaTh HMCKOMOE€ H  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TPOBOJIUTH CaMOCTOSITENTLHO CIUIAHUPOBAHHBIN AKCIEPUMEHT,
HCCIIEIOBAHUE TII0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

e  CaMOCTOSITEIBHO (OPMYIHUPOBATH OOOOIEHUS U BBIBOABI MO pe3yibTaTaM
MPOBEEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE MpOliecca, a TAKXKE BBIJIBUTAThH
MPEIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISBIATH A€PUIUTH HHPOPMALINH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1auu;

e BbBIOMpaTh HWHGOPMALMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJTU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpECTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEACTABIATh €€ B pa3IU4HbIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTD uHopMaru 1o CaMOCTOSITETILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHwle Oelicméus, 0Oecneyusarom

coOpMUpPOBAHHOCTb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

Oo0wenue:
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BOCIIPUHUMATh U (OPMYIIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS IO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YIIbTAT;

B X0J1€ 00CYKJI€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMOU TEMBI,
po0OJieMbl, pelaeMoin 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIE HA TTIOUCK
pEILICHUsI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XMBaTh pa3iU4Ue U CXOACTBO MO3UIIUH; B
KOpPPEKTHOU opme GopMyIUpPOBATh PA3HOTIACHS, CBOM BO3PAKEHHUS;
MPENCTABIATh  PE3yJbTaThl  PELHICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBaHUs, TPOEKTA; CAMOCTOSTEIBLHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 MPe3eHTAINN U OCOOEHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelICHUH YYEOHBIX 3ajJlay; NPUHUMATH 1€Jb COBMECTHOM
NEATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOM  paloThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXAAaTh MPOIECC H
pe3ynbTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00Cyk1eHMs, 0OOMEH MHEHHUM,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOETr0 BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnuseepcanvrvle pecynamuenuie oericmaus, obecneyugaiom gopmuposanue
CMBICNIO0BBIX YCMAHOBOK U IHCUSHEHHBIX HABLIKO8 JTUYHOCHIU.

Camoopranusanus:

COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCO0 PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ y4ETOM HOBOUW MH(pOPMAIIUH.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMU [O3HABATENIbHON pediieKkcMu Kak OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB;
BJIaJIETh CIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IMPOIecca U pe3yibTara
pelIeHUs] MaTEMaTUIECKOM 3a71auu;

MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 334U,
BHOCUTHb KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JAHHBIX, HAJEHHBIX OMIMOOK, BHISBICHHBIX TPYAHOCTEMH;
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e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSITH
MPUYHHBI TOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTAaTOB AECATEIIBHOCTH,
HaxXOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

YuTaTh U CTPOUTH TAOJIHIIBI U TUATPAMMBI.

OnepupoBaTh NOHATUSIMU: CpeIHEE apu(PMeTHIecKoe, Meuana, HauboJbliee,
HavMEHbIIIee 3HAaUeHUE, pa3MaX MacCUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHSIMU: CIyYalHBIN SKCIIEPUMEHT (OMBIT) U CIydailHoe
cOOBITHE, DJIEMEHTapHOE COOBITHE (DPJIEMEHTApHBIM HMCXOJ) CIy4ailHOTO OIbITA;
HaXOJUTh BEPOATHOCTH B OIBITAX C PABHOBO3MOXHBIMU CIIy4YaWHBIMU COOBITUSIMH,
HaxOJUTh W CPAaBHUBATh BEPOATHOCTU COOBITUA B HW3YUYECHHBIX CIy4YallHbIX
AKCIIEPUMEHTAX.

Haxoaute u hopmynnpoBatTh COOBITHUS: IEPECEUCHUE U 00BEANHEHNUE TAHHBIX
COOBITUM, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TOJIH30BAThCS
auarpamMamMu Junepa u GopMyIIon CI0KEHUsI BEPOATHOCTEH MpH pellIeHUH 3a]1a4.

OnepupoBaTh MOHSITUSIMU: YCIIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHUS;
HaxOJUTh BEPOSATHOCTH C MOMOIIBIO MpaBUia YMHOXKEHHUS, C MOMOIIBIO JepeBa
CIIy4allHOIO OMBITA.

[IpuMeHsTh KOMOMHATOPHOE MPABWIIO YMHOKEHUS MPU PELICHUN 3a7a4.

OnepupoBaTh NOHSATUSAMHU: HCHBITAHUE, HE3ABHUCUMBIEC HCHBITAHUS, CEpUS
UCIBITAHUM, yCIeX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CepUU
HE3aBUCHUMBIX UCIBITAHUN 10 EPBOTO YCIEeXa; HAXOAUTh BEPOATHOCTH COOBITUI B
cepuu ucneiTanuii bepuynu.

OnepupoBaTh  MOHATUSAMH:  CJIydailHasT  BEJIMYMHA,  PaCHpe/IesICHHE
BEPOSTHOCTEH, TUarpaMMa pacrpeiesIeHuUs.

11 KVIACC

CpaBHHMBaTh  BEPOSTHOCTA  3HAYEHUW  CIYYalHOM  BEJIWYMHBI IO
pacupeieNICHUIO WK C TIOMOIIBIO TUarpaMM.

OnepupoBaTh MOHITHEM MAaTEMAaTHYECKOTO0 OXKHUIAHUS; IPUBOJAUTH TPUMEPHI,
KaK IMPHUMEHSIETCI MAaTEMAaTUYECKOE OXKHUIAHWUE CIIyYallHOW BEIWYHWHBI HAXOJUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

NmeTh npeacTaBieHne 0 3aKOHE OOJBIINX YHUCEN.

Nmets nipencTaBieHre 0 HOPMaJIbHOM paclpeeICHUN.
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TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHue pa3aejoB H TeM mudpoBbIe
Ne ni/m P Konrtpoubnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHne JaHHBIX U ONUCATENbHAs 4 bu6mmorexa [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHbI€ OIBITBHI M CIIy4aliHbIE COOBITHS,
2 omiTH C aBHOB03M0)KH}I:IMI/I 3 1 Bubmorexa IIOK
P https://m.edsoo.ru/e0b7b0f1
3JI€MEHTapPHBIMU UCXOIaAMHU
3 Onepanuu HaJ COOBITHSIMHU, CIIOKEHHUE 3 Bu6nuoreka [JOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHaAs BEpOSTHOCTD, JEPEBO
4 CIIy4aiiHOTO (I))HBITa do I\I/I[ ﬁa MIOJIHOM 6 bubmoreia OK
y » POPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITHI
Bu6nuoreka [JOK
> DIIeMEHTHI KOMOMHATOPUKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1ocie10BaTeNbHBIX UCIBITAHUN 3 1 Bubmaorexa LOK
p 4 https://m.edsoo.ru/e0b7b0f1
7 CnyyaiHble BEJIMYMHEI U pacipeacacHus 6 buGnnorexa [IOK
y pactpea https://m.edsoo.ru/e0b7b0f1
. Bubnuoreka [JOK
8 O00011IeHE U CUCTEMATU3aIUs 3HAHUN 5 2 hitps:/m.cdsoo.ru/c0b7bOf]
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM u(poBbIe
Ne ni/m pasn Konrtpoubnbie | IIpakTnueckue (mpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 MareMaTtuueckoe 0XKHIaHUe CITy4aitHOU 4 bubmmoreka [JOK
BEJIUYMHBI https://m.edsoo.ru/5fbeSdcl
Jlucnepcus U cTaHJapTHOE OTKIOHEHUE bu6mmorexa [IOK
2 o 4 1
CIIly4YalHOU BEIIMYUHBI https://m.edsoo.ru/5fbeSdcl
Bubnuoreka [JOK
3 3axon Gombumx awce: 3 ! https://m.edsoo.ru/5fbeSdcl
4 HenpepriBHbIE Cily4aiiHble BETNYMHBI ) bu6mmorexa [IOK
(pactipenenenus) https://m.edsoo.ru/5fbeSdcl
Bubnuoreka [JOK
> Hopwmaikroe pacipeneieris 2 ! https://m.edsoo.ru/5fbeSdcl
6 [ToBTOpeHUEe, 06001ICHNE 1 19 ) Bbubnuoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbeSdcl
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
[MPOI'PAMME
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue faHHBIX C 1 Bub6nuoreka [JOK
MTOMOIIBIO TAOIUI] ¥ TUarpaMm https://m.edsoo.ru/25¢c6d12b
Cpennee apudmeTrueckoe,
MearaHa, HanooJbIIee U
2 HaI/IMeHB’H_Iee 3HAYEHUsI, pazMax 1 bubmoreia HOK
P ’ https://m.edsoo.ru/dd00738d
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
Cpennee apudmeTrueckoe,
MeJraHa, HaubobIlee u
3 HaIfI[MeHB’H_Iee 3HAUYEHMUs, pa3mMax 1 bubmmorexa [JOK
P ’ https://m.edso00.1ru/98645f6c
TUCTIEpCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmeTrueckoe,
MearaHa, HanooJIbIIee U
4 HaI/IMeHB’H_Iee 3HAYEHUsI, pazMax 1 bubmoreia HOK
P ’ https://m.edsoo.ru/7¢9033a8
JUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHEHHE YUCIIOBLIX HAOOPOB
CrnyualiHble SKCIIEPUMEHTHI
5 (OTIBITHI) U CITyYailHbIE COOBITHSI. 1 bubmmoreka [JOK
DneMeHTapHbIe COOBITHS https://m.edsoo.ru/347¢c1b78
(ucxommr)
6 BeposiTHOCTB citydaiiHOro 1 bubmmoreka [IOK
coObITHs. BeposiTHOCTH cOOBITHIT https://m.edsoo.ru/64d75244
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https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

B OIIbITax ¢ paBHOBO3MOXHBIMHA
QJICMCHTAapHbIMU COOBITHSIMH

BeposiTHOCTB CityyaliHOTO

Bub6nuoreka [JOK

/ coOwrtus. [TpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu HaJ COOBITHIMHU:

2 nepeceueHue, 00beTMHCHHE Bubnuoreka [JOK
COOBITHI, IPOTUBOMOIOKHbIE https://m.edsoo.ru/221c622b
coObITHs. [lnarpammel Ditnepa
Omnepanuu HaJ COOBITHSIMHU:

9 nepeceueHne, 00beTMHCHHE Bubnuoreka [JOK
COOBITHIA, TPOTUBOIIOIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. JlmarpamMmmel Ditnepa

10 dopmya CIoKeHUs bu6mmorexa [IOK
BEPOATHOCTEMN https://m.edso00.1ru/3057365d
VYcnoBHas BEPOSTHOCTD.

1 YMHOXEHUE BEPOSITHOCTEH. bubmmoreka [JOK
epeBo ciyyaitHOTO https://m.edsoo.ru/9a408d25
JKCIEpUMEHTA
VYcnoBHas BEPOSTHOCT.

12 YMHOXEHUE BEPOSITHOCTEH. bubmmoreka [JOK
epeBo cimyyaitHOTO https://m.edsoo.ru/ble76d3a
JKCIEpUMEHTA
VYcnoBHas BEpOSTHOCT.

13 YMHOXEHUE BEPOSITHOCTEH. bubmmoreka [JOK
epeBo ciyyaitHOTO https://m.edsoo.ru/47fb6b1 1
JKCIEpUMEHTA

14 ®opMyia MOJIHON BEPOATHOCTU bubmoreia HOK

https://m.edsoo.ru/15941bec

15 ®opMyia OJIHON BEPOATHOCTU bubmorexa [JOK

https://m.edsoo.ru/a9ec13¢c8
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https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmyJia NOJTHON BEPOATHOCTH. bubmmoreka [IOK
HesaBucumblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6nuoreka [JOK
17 Konrposbuas pabora ! https://m.edso0o.1ru/29dc6cb9
13 KomOunaTopHoe mpaBuiio bu6mmorexa [IOK
YMHOKEHHUS https://m.edso00.1u/2270cf70
Bubnuoreka [JOK
19 lepecranosici u paxropuas https://m.edsoo.ru/d58ce6d1
. bubmuoreka [JOK
20 Huczno couetanmii https://m.edso00.ru/7904dfb0
71 Tpeyronbuuk ITackana. @opmyna bubmmorexa [IOK
ounoma HeroTona https://m.edsoo.ru/fa47998f
bunapHbI CIy4alHBII OIBIT
UCIIBITaHUE), YCIIEX U Heylaya.
22 ;e3aBHCHML)IeyHcHLITaHm}{]HCe ust bubmoreia HOK
. P https://m.edsoo.ru/2e1{2368
HE3aBUCHUMBIX HUCTIBITAHUN J10
MEepPBOTo ycrnexa
73 Cepust HE3aBUCUMBIX HCIIBITAHUM bubmmoreka [IOK
bepnyinu https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUM.
[IpakTuyeckas pabora c bubmmoreka [IOK
24
HUCIIOJIBb30BAHUEM JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOIHUIL
. bubmuoreka [JOK
25 Crtyuaiinas seminna https://m.edsoo.ru/639be9aa
%6 Pacrnipenenenue BeposiTHOCTEN. bubmmoreka [IOK
Jnarpamma pacnpeneseHus https://m.edsoo.ru/6dc7f39
27 CyMMa U npou3BeieHHE bubmmoreka [JOK

CJIy‘-I@.fIHBIX BCINYUH

https://m.edsoo.ru/51b7ed5f
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https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f

73 CyMMa u npou3BeieHHE 1 bubmmoreka [JOK
CIIy4alHBIX BEJIMYUH https://m.edsoo.ru/c2757cc3
II e acripeJIcICHUM, B TO
20| awcrereoverpwsccroen |1 BuGmorexa LIOK
P https://m.edso0.ru/91¢08061
OMHOMHUAJIBHOE
I .
0| wcre reoverpmaecroen |1 BuGorera LIOK
P https://m.edsoo.ru/5afffO5f
OMHOMHUAJIBHOE
31 [ToBTOpeHUe, 0600IIeHNE 1 1 Bubnuoreka [JOK
cUCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpeHUEe, 06001IeHNE 1 1 Bubnuoreka [JOK
cUCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/e0la3dc4
Bubnuoreka [JOK
33 HToroBast KOHTpOJIbHAs paboTa 1 1 hitps://m.cds0o.rw/a985ac79
34 [ToBTOpeHUEe, 0600IICHNE U 1 Bub6nuoreka [JOK
cUCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34 )

I[TPOTPAMME
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https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Jlara uudgposbie
New/m | Tema ypoka Konrtpoabnsie | IIpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. Ciryyaiinble
. bubmmoreka [IOK
1 OIBITHI U BEPOATHOCTHU CIIy4YalHBIX 1 1
N https://m.edsoo.ru/430d330a
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I
[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. CiryyaiiHble
. bubmmorexa [IOK
2 OIBITHI U BEPOATHOCTHU CIIy4YalHBIX 1 1
N https://m.edsoo.ru/a573a292
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I
[ToBTOpeHme, 06001IEHNE,
cucremMarusanus 3HaHui. CiryyaiiHble
. bubmmorexa [IOK
3 OTIBITHI U BEPOSATHOCTHU CITy4YalHbIX 1 httos://med 1 107356861
. ps://m.edsoo.ru/07aSe
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I
[ToBTOpeHue, 06001IeHNE,
cucreMarusanus 3HaHui. Ciryyaiinble
. bubmmoreka [IOK
4 OIBITHI U BEPOATHOCTHU CIIy4alHBIX 1 httos://m.ed 1 137bc29bf
. ps://m.edsoo.ru/32bc
coObITHil. Cepun HE3aBUCHMBIX
HCTIBITAHU I
IIpumepsl npuMeHeHUs
bubmmorexa [IOK
5 MaTeMaTHYECKOr0 OXKUIAAHUS 1 1

(cTpaxoBaHue, J0TEpEs)

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d

MaremaTtudeckoe OKNJaHHUC CYMMBI

Bu6nuoreka [JOK

6 CIIyYalHBIX BEJIMYUH https://m.edsoo.ru/0adefe9e
MaremaTtndeckoe OXKUJaHue
7 reOMEeTPHUYECKOTo U 6I/III[{OMI/IaJIbHOFO bubmorexa LIOK
p o https://m.edsoo.ru/20de2{c2
pacrpeaesieHuit
MaremaTtndeckoe OXKUJaHue
8 T€OMETPUUECKOr0 U 6I/III[{OMI/IaJIbHOFO Bubmaorexa LOK
p N https://m.edsoo.ru/17b0e769
pacrpeaesieHuit
9 Jucnepcus 1 cTaHgapTHOE bubmmorexa [IOK
OTKJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jlucniepcusi U CTaHAAPTHOE bubmuoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
Jliucniepcuy reoMeTpu4eCcKoro u bubmmoreka [IOK
11
OMHOMUAIBHOTO PACIIPEeICTICHUS https://m.edsoo.ru/4b5a495¢
IIpaxTrueckas padora ¢
12 I/IfHOJIB3OBaHI/IeII)VI SIEKTPOHHBIX Bubmaorexa LOK
p https://m.edsoo.ru/a53cd884
Ta0JIULL
13 3akoH OoNbIINX Yrcel. BeiOOpodHbIit bubmmoreka [JOK
METOJ MICCJIEIOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH OoNbIINX Yrcen. BeiOOpodHbIit bubmmoreka [JOK
METOJ UCCIeJOBaHUI https://m.edsoo.ru/cf23b369
IIpaxTnueckas padora ¢
15 I/IfHOJIL3OBaHI/IeII)VI SIIEKTPOHHBIX Bubmorexa ITOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIULL
Bu6nuoreka [JOK
16 HroroBast kKoHTpoONbHAsI paboTa hitps.//m.cdsoo.ru/Te379f8f
17 IIpumepbl HENPEPHIBHBIX CIIy4alHbIX bu6mmoreka [IOK

BCIINYHH. CDyHKI_[I/IH IIJIOTHOCTHU

https://m.edsoo.ru/9f5b423d
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https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
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https://m.edsoo.ru/9f5b423d

pacnpenenenus. PaBaomepHoe
pacnpenesieHUe u €ro CBOMCTBA

IIpuMeps! HENPEPBIBHBIX CIIy4YalHbIX
Bean4yuH. OyHKIUS IITIOTHOCTH

Bu6nuoreka [JOK

18
pacnpenenenus. PaBHomepHoe https://m.edsoo.ru/b1c2712¢
pacnpenesieHUe U €ro CBOMCTBA
3amaum, MPUBOIAIINE K HOPMAIBHOMY
19 pacnpenenennto. @yHKIMS IIOTHOCTH bubmmorexa [IOK
U CBOMCTBA HOPMAJIBHOT'O https://m.eds00.1ru/97c¢1959
pacrpeaeeHus
[IpakTrueckas paboTa ¢
20 I/IfHOJIB3OBaHI/IeII)VI 3JIEKTPOHHBIX bubmorexa [JOK
p https://m.edsoo.ru/1f1{9ad9
Ta0IUI]
[ToBTOpeHUe, 0600IIeHNE 1
21 CI/ICTCNII)aTI/ISa’LII/IH 3HAHUUI Bubmaorexa LOK
) https://m.edsoo.ru/72953f4c
OnucarenbHas CTaTUCTHKA
[ToBTOpeHUEe, 06001ICHNE 1
22 CI/ICTCN}I)aTI/ISa’ Ysl 3HAaHUM bubmorexa [JOK
1t ’ https://m.edsoo.ru/b699ad0c
OnucarenbHas CTaTUCTHKA
[ToBTOpeHue, 06001mIEeHNE 1
73 cucTeMaTtu3aius 3HaHui. OTbITHI € bubmmoreka [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fcbact9
COOBITUSMH
[ToBTOpeHue, 06001IEeHNE 1
24 cucTtemMaTu3aiys 3HaHui. OMBITHI C bubmuoreka [JOK

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUAMH

https://m.edsoo.ru/538fd7cf
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https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
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[ToBTOpeHUEe, 06001IICHNE U
cucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKux
METO0B (KOOpAHHATHAS MpsiMasi,
JEpeBO, Iuarpamma Jisiepa)

Bu6nuoreka [JOK
https://m.edsoo.ru/272910f5
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[ToBTOpeHUEe, 06001ICHNE 1
cucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHII C
npuMeHeHreM (opMyIT U TpaprUecKuX
METOA0B (KOOpAHHATHAS MpsiMasi,
NEpeBO, nuarpamma Jisepa)

Bu6nuoreka [JOK
https://m.edsoo.ru/dc9ad6¢ca
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[ToBTOpeHue, 06001IeHNE 1
cucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHneM (opMyIT U TpaprUecKux
METOA0B (KOOpAMHATHAS MpsiMasi,
NEpeBO, nuarpamma Jisepa)

bubmuoreka [JOK
https://m.edsoo.ru/5964£277
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[ToBTOpeHUEe, 06001ICHNE 1
cucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSITHOCTEH COOBITHI C
npuMeHeHreM (opMyIT U TpaprUecKux
METOA0B (KOOpAHHATHAS MpsiMasi,
NEpeBO, Iuarpamma Jisepa)

Bubnuoreka [JOK
https://m.edsoo.ru/e71debe4
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[ToBTOpeHUEe, 06001ICHNE 1
cucreMarusanus 3HaHui. Ciryyaiinble
BEJIMYUHBI U paclpeiesIeHus

Bubnuoreka [JOK
https://m.edsoo.ru/00b2efb3
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[ToBTOpeHUEe, 06001IICHNE U

Bbu6nuoreka [JOK

30 cucreMarusanus 3HaHui. CiryyaiiHble 1 hitps://m.cdsoo.rw/1cc2df8E
BEITUYMHBI M pacTpe/ielIeHus
[ToBTOpeHUEe, 06001ICHNE 1

31 cHUCTeMaTH3aIvs 3HAaHWM. 1 bubmuoreka [JOK
MaremaTHueCcKoe OXKUAaHNE https://m.edsoo.ru/acal 298¢
CIIy4allHOM BEIMYMHBI
[ToBTOpeHUEe, 06001ICHNE 1

39 cHUCTeMaTH3aIvs 3HAaHWM. 1 bubmuoreka [JOK
MaremaTHueCcKOe OXKUJaHNE https://m.edsoo.ru/640a8ebf
CIIy4yallHOM BEIMYHHBI

Bu6nuoreka [JOK

33 Hrorosast kKoHTpoONbHAsE paboTa 1 hitps-//m.cdsoo.rw/0fd6d597

34 [ToBTOpeHue, 06001mIEeHNE 1 | Bubnuoreka [JOK
cUCTeMaTHu3alus 3HaHUH https://m.edso0.ru/5006273¢

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie HPe):[MeTHbIe pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
pe3yIbTaTa o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
6 Teopus BeposATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
OnepupoBaTh MOHATUAMHU: CpeqHee apu(MeTHuecKkoe, MeJHaHa,
6.2 HauOospIIee, HaUMEHbIIEEe 3HAYEHUE, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb TMOHATUSAMU: CIy4YallHBIA OSKCIEPUMEHT (OMBIT) U
cilydaifHOe cOObITHE, JIeMEHTapHOe COObITHE (RIIEMEHTAPHBIN MCXO.)
6.3 CIIy4allHOrO  OMbITa; HAaXOAUThb BEPOSTHOCTU B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYailHBIMH COOBITUSMU, HAXOJUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B M3YUEHHBIX CIyYaiHbIX IKCIIEPUMEHTAX
Haxonuts u GopMynupoBaTh COOBITHS: IEepecedeHne U 00beTUHEHNE
6.4 JAHHBIX COOBITHIA, COOBITHE, MPOTUBOIOJIOKHOE JaHHOMY COOBITHIO;
‘ MOJIB30BAThCA  AMarpamMmMamMu  OJiepa U (GOpPMYJIOH  CIIOKEHUS
BEPOATHOCTEN IIPU PEIICHNUH 3a]a4
OnepupoBaTh MOHATUSMHU: YCIOBHas BEPOSATHOCTb, HE3aBUCHMBIE
6.5 COOBITHS; HAXOAUTh BEPOSITHOCTH C MTOMOIIBIO MIPAaBUIa YMHOXKEHUS, C
MIOMOMUIBIO A€PEBA CIYUAHHOTO OIIBITA
6.6 [TpuMeHSATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCHUMbBIE HCIBITAHUS,
6.7 cepusl UCIBITAaHWM, YCIIeX U HEyJaua; HaXOAUTh BEPOATHOCTH COOBITUI
‘ B CEPUM HE3aBHCHMBIX HCIBITAHUN [0 NEPBOrO Yycliexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITAaHUHN bephymm
63 OnepupoBaTh MOHATUSAMU: Clly4aiiHas BEJIUYMHA, pACIpENEICHUE

BEPOATHOCTEN, AarpaMmma pacupeaeieHus
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11 KVIACC

Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsaEeMoOro i
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAUEHUHM CIy4yallHOW BEJIWYMHBI 11O
pacnpeeNIeHUIO WK ¢ TOMOUIbIO AUarpaMM
OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO OKUIAHUS, IPUBOIAUTH
- IpUMEpPBl TOrO, Kak IPUMEHSETCS MaTEeMaTHYECKOE OKHUJaHHUE
CIIy4ailHOM BEJIMYMHBI, HAXOAWTh MAaTEMaTHYECKOE OXKUAAHHUE II0
JJAaHHOMY pacCIpeeIICHUI0
53 Nmetsb npeacTaBieHue o 3aK0HE OOJIBIINX YUCET
54 HMets npeacraBiaeHue 0 HOPMaJIbHOM paclpeneIICHUN

32




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBineHre MaHHBIX ¢ TMOMOMmBI0 Tabnwm u  amarpamm. CpenHee
apudmernyeckoe, MeanaHa, HauOOIbIIEC W HAUMEHBIIEe 3HAYCHUS, pa3Max,

AUCTICPCHUA U CTAHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB

6.2

CrnyuaiiHple SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHSA. DIEMEHTApHBIC
coObITHs (UCXOJbI). BEepoATHOCTh CIydallHOTO COOBITHS. BIU30CTH YaCTOTHI U
BEPOATHOCTH COObITHIA. CITy4JaifHbIE ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITHsIMH.  BeposTHOCTH  COOBITUH B  ONBITAX C  PaBHOBO3MO>KHBIMHU

9JICMCHTAapHbBIMU COOBITUSIMA

6.3

OHGpaHI/II/I Hazg COOBITHSIMH: nepeceucHuce, O6’b€,£[I/IHeHI/IC, MIPOTUBOIIOJIOKHBIC

coObITus. [lnarpammel Diinepa. @opmyiia CI0KEHUS BEpOITHOCTEH

6.4

VYcenoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEH. [lepeBo cCiryyallHOTO

skcriepuMenTa. @opmyra moHoi BeposTHOCTU. HezaBucuMbIie cOOBITHS

6.5

KomOunatopnoe npaBuwino ymHoxeHus. I[lepecraHoBku u (akropuan. Ywucio

couetanuil. Tpeyronapauk Ilackans. @opmyna 6uHoma Herotona

6.6

buHapHbIll ciy4aiiHbI ONBIT (MCHBITAaHUE), ycnex W Heynada. HezaBucumble
ucnelTanus. Cepust HE3aBUCHMBIX HCHBITaHUN 10 mnepBoro ycmnexa. Cepus

HE3aBUCUMBIX UCNIBITAaHUN bepHyum

6.7

Cnyuaitnas BEJIMYMHA. Pacnpenencnue BEPOSITHOCTEH. Huarpamma
pacupeneneHusd. [Ipumepsl pacnpenencHuil, B TOM 4YHUCIE T€OMETPUYECKOE U

OMHOMHUAIBHOE

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIIy4alHBIX BEIUYMH: MAaTEMaTU4YECKOE OXKUJAHUE,
JIACIIEPCUS U CTAHIAPTHOE OTKIIOHEHUE. [IpruMephl NpUMEHEeHNs] MAaTEMaTUYECKOTO
OKMJIaHUs, B TOM YHUCJE B 3aJa4ax U3 IOBCEAHEBHOM >XM3HU. Maremarudeckoe

OXKHJlaHue OMHAPHOM ciyyailHON BeMMYMHBI. MaTeMaTHYecKoe 0KUJaHUE CyMMBbI
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CHy‘I&ﬁHBIX BenmunH. MaTemMaTuieckoe OKHUJaHUC U IUCTICPCUA TCOMETPUICCKOT'O

1 OMHOMHUAJIBHOTO pacIpe/eIeHui

3akoH OONBIIMX YHCET U €ro pojib B Hayke, MpHpoJie U obmiecTBe. BoiOopouHbIii

5.2

METOJ UCCIIEJOBAaHUN

IIpuMepsl HENpPEpBIBHBIX CIy4alHbIX BeaudyuH. lloHATHE O IUIOTHOCTH
53 pacnpenenenus. 3aJauy, IpUBOJAIINE K HOpMaJIbHOMY pacrnpeaenenuto. Ilonarue

0 HOpPMaJbHOM paclpeacIeHUN
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IMPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NIPEIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl CpPeIHero
0011ero o6pa3oBaHus

Brnanenne meromamMu J0Ka3aTenbCTB, arOPUTMAMHU pEIICHHs 3ajad;
yMeHue (QOpMYJIHPOBaTh M ONEPHUPOBATH MOHATHSIMHU: OIpEEIICHUE,
aKkcuoMma, Teopema, CIEJCTBUE, CBOWCTBO, MPU3HAK, JT0KA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYJIHMPOBKM;  TPUMEHATH  HMX;  YMCHHE
dbopMynupoBath 00paTHOE U TMPOTHBOIIOJIOXKHOE YTBEpIKICHUE,
NPUBOAUTH TPUMEPHl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTHYeCKOM MHIYKIUU; TPOBOIUTH 10Ka3aTeNIbHbIE PACCYKICHUS
OpU  pelIeHUHM 3a/ady, OLEHMBATh JIOTHYECKYIO TPAaBUIIBHOCTD
paccyXIeHMH; yYMEHHE OIEepHpOBAaTh TMOHATHSAMU: MHOXKECTBO,
MOJMHOECTBO, ONEPAMN HaJl MHOXKECTBAMHU; YMEHHE HCIOJIh30BATh
TEOPETUKO-MHOXKECTBEHHBIN ~ ammapar s OINUCAHMUSA peabHBIX
MPOIIECCOB U SIBIICHUH U MPH PELICHUHU 3a/1a4, B TOM YHCIE U3 JAPYTHX
y4eOHBIX IIPEIMETOB; YMEHHE ONIEPUPOBATD MOHATUAMU: Tpad, CBIZHBIN
rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHUCHIBATH Tpadbl Pa3TUUYHBIMU CIIOCO0AMHU; UCIIOIB30BATh Ipadbl IpU

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATHAMU: HATYypalIbHOE YHCIIO, 1I€JI0e YUCIIO,
CTETIeHb C LIEJIBIM IIOKa3aTesIeM, KOPeHb HaTypallbHOW CTENIeHHU, CTETICHb
C palMOHATIBHBIM I[OKa3aTeleM, CTeNeHb C JeHCTBUTENBHBIM
mokaszareneM, JiorapuM uYmcia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIFHOIO YHCIA, OCTATOK 1O MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YWCJIO, MHOXECTBa  HATypalbHbIX,  LEJbIX,
palMOHATIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BATh
NPU3HAKU JETUMOCTH, HAUMEHBIINNA OOIIMKA JAETUTEIh U HAaMEHBIIIEe
o01iee KpaTHOE, aNropuT™M EBKIIKIA TIpU peleHnH 3a7a4; 3HAKOMCTBO
C pPAa3IMYHBIMH TIO3WIMOHHBIMH CHUCTEMaMHU CUMCJICHUS; YMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAUYEHUH U MpeoOpa3oBaHUs BBIPAKEHUN CO
CTETEHsMH U Jorapudmamu, npeodpa3zoBaHus APOOHO-PALTUOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC ONICPUPOBATH MOHATHAMMU: IMOCJICIOBATCIILHOCTD,
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apupmeTHyecKass ~ Tporpeccusi,  TeOMETpHYecKass  Iporpeccus,
OeckoHeyHO yOBIBalomass TreoMeTpudecKas MpOrpeccus; yMEHHUe
3aJaBaTh IIOCJIEOBATEIBHOCTH, B TOM UHUCJIE€ C IIOMOIIBIO
PeKYppeHTHbIX  (OpMyJ; yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCia, MOAYJb U
apryMEeHT KOMIUIEKCHOTO 4Hcia, opMa 3aliCh KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKas W anreOpandeckas); yMeTh
NPOU3BOJIUTH apU(PMETHUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOJUTH  NPUMEPHI  HCIOJIb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpOBaTh MOHATHUAMU: MaTpuuma 2xX2 u 3x3, ompenenurenb

MaTpulbl, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATUSAMHU: PallMOHAIbHBIC, UPPALMOHAJIbHBIE,
noKa3areJbHbIe, CTEIICHHBIE, JIoTapu(pMUIecKre, TPUTOHOMETPUIECKHE
YpPaBHEHUsT W HEPAaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSATHUSAMHU: TOXKIECTBO, TOKIECTBEHHOE peoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPABHEHUU U HEPABEHCTB, PAaBHOCUIIBLHOCTb
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; yMEHHUE pelIaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IOMOLIBIO PA3IMYHBIX IIPUEMOB; pellaTh
YpPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MAaTEMaTUYECKUX

3aj1a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (DYHKIUSA, YETHOCTH (DYHKIUH,
NEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKINH, HaUOOJIbIIIee M HAUMEHbIIIee 3HAaUeHUS
(GYHKIMM Ha TPOMEXKYTKE, HENpepblBHAS (QYHKUUS, ACUMITOTHI
rpadpuka (QyHKIMM, TepBas M BTOpas MPOU3BOAHAS (DYHKIHH,
reoMeTpHUeCKuil 1 (pU3MUECKUil CMBICI IPOU3BOAHOM, TepBOOOpa3Has,
ONpeNeNEHHBId HMHTETpall; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKUIMU; YMEHHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUH (PYHKLUH, HAXOAUTh ypaBHEHHE KacaTebHOU
K TpaduKy (YHKIHH; YMEHHE HaXOJIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX
(GyHKUMH; yMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEIOBAHUS
(byHKUMH, HAXOIUTh HAMOOJBIINE U HAUMEHBIINE 3HAUCHHS (PYHKLINH;
CTpouTh TpaUKd MHOTOWIEHOB C UCIOJB30BAaHUEM ammapara

MAaTCMAaTUYCCKOT' O aHAJIN3a,; IPUMCHATL IIPOU3BOAHYTO JIS1 HAXOXKIACHUSA
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HAaWIy4YlIero pEIEHUs B MNPHUKIAAHBIX, B TOM YHUCIE COLMAJIBHO-
HYKOHOMUYECKUX U PU3NIECKUX 3a]]a9ax; HAXOIUTh IIOMAAN U 00bEMBI
Guryp ¢ IOMOIIBIO UHTErPaa; MPUBOIUTEH PUMEPHI MATEMATHIECKOTO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMSA, KOMIO3UIUSA QYHKIMN, TUHEHHAsT (YHKUUS, KBaJpaTHUHAS
byHKUMSA, ~ pauuMoHaJbHAas ~ (QYHKUUS,  CTENeHHas  (yHKUuS,
TPUTOHOMETpHUYECKHE (PYyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(byHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMEHUE
CTpOUTH TpaUKU U3yUYEHHBIX (PYHKIU, BBIIOIHATH MIPeoOpa3oBaHus
rpaduKoB (PYHKLINH, UCTIONB30BaTh TPaPUKH sl H3yYSHHS MPOLIECCOB
¥ 3aBHCUMOCTEH, TIpU PelIeHUH 33/1a4 U3 IPYTUX y4EOHBIX MPEIMETOB
U 33724 U3 peajbHOM JKWU3HU; BBIpaKaTh (POpMysiaMu 3aBUCHUMOCTHU
MEXy BETMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMHA 11s
peleHus ypaBHEHUH, HEpaBEHCTB U 33]1au ¢ IapaMeTpaMu; H300paxarhb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXECTBA PEIICHUNM YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HbIX TUIOB (B TOM YHUCIJIE Ha
MPOIICHTHI, JOJIM U YaCTH, Ha IBUXKEHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 331241 U3 00JIACTH YIPaBJICHUS TMYHBIMU U CEMEHHBIMU
(uHaHCAMH); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CHUCTEMBI 110 YCJIOBHIO 3aJa4M, MUCCIENAO0BATH IIOJIYYEHHOE pELICHUE U
OLICHUBATh IPABJIONOAOOHOCTh PE3yJIbTATOB; YMEHUE MOJAEIHPOBATH
peanbHble CUTyallud Ha S3BIKEC MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YpPaBHEHUs, HEPABCHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3a/auH,
UCCIIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIIOJIb30BAHMEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTarT

YMeHue omnepupoBaTh IMOHATHUAMHU: CpelHee apHudmeTruyeckoe,
MearaHa, HauboJpllee ¥ HauMEHbIee 3HAUYCHHS, Pa3Max, TUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE H3BJIEKAaTh,
MHTEPIPETHPOBaTh MH(OPMAIMIO, TPEACTABICHHYIO B Ta0iuIax, Ha
nuarpaMmax, rpadukax, OTpakarolryto CBOMCTBA pealIbHBIX MPOLIECCOB
U SBJICHUH; TPEACTaBIATh WHPOPMALMIO C TOMOIIBIO TabIUI WU
JuarpamMM; MCCIEOBAaTh CTAaTUCTUYECKUE AAHHBIE, B TOM YHUCIE C

NpUMEHEHHEM TIpauyecKuX METOJOB U 3JEKTPOHHBIX CPENCTB;
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rpa(bnquKH HCCICI0BAaThb COBMCCTHBIC Ha6JHOI[eHI/ISI C IIOMOIIBIO

JMarpaMm pacCceuBaHus U JIMHEMHOU perpeccuu

YMeHHue OnepupoBaTh MOHATUSAMU: CIIyYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIIy4aifHOTO COOBITHS, yYMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpaUUecCKUX METOJOB; MPUMEHSATH
(bopMyJIBI CIOKEHUS U YMHOXKEHHsI BEPOSTHOCTEH, (popMyIry MOITHOMN
BEpOSTHOCTH, (opmyny bepHymin, komOMHaTOpHBIE (aKThl U
(dopMyJBl; OIICHWBAaTh BEPOSTHOCTH PEANbHBIX COOBITUH; yMEHHE
ONEpUpPOBaTh MOHATHSAMM: CllydailHas BEJIMYMHA, paclpeaciieHue
BEPOATHOCTEN, MaTEMATUUECKOE OKUIAHKE, JUCIIEPCUS U CTAaHIaPTHOE
OTKJIOHEHUE CIIy4allHOH BeJIMYUHBI, (YHKIMH paclpeieieHus u
IUIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aT€JbHOTO U  HOPMAaJbHOTO
pacnpenesieHnii; YMEHHE MCNOJIb30BaThb CBOMCTBA  M3YUEHHBIX
pacnpeesieHui JUIsl peleHus 3a/1a4; 3HAKOMCTBO C MOHITHSIMU: 3aKOH
OONIBIIMX YHMCeNl, METOJbl BHIOOPOYHBIX HCCIEAOBAHHI; yMEHHUE
NPUBOAUTH TIPUMEPHI TPOSBICHHUA 3aKOHA OONBIIMX YHCENl B
NPUPOAHBIX W OOINECTBEHHBIX SBJICHUSAX; YMEHHE OIEPHPOBATH
MNOHATUSMM: COUYETaHHE, IEPECTaHOBKA, YHUCIO COYETAHWUH, YHUCIIO
nepecTaHoBoK; OMHOM HbioTOHA; yMeHUEe NpUMEHSITh KOMOMHATOPHBIE
(bakThl U pacCyXICHHUs Ul pelIeHHs 3a/1a4; OLEHUBATh BEPOATHOCTHU
peanmbHBIX  COOBITHMI; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh IOHATUAMM: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIMYMHA YyIJA, IUIOCKUHA yroi,
JIBYIPAaHHBIA YroJl, TPEXTPaHHBIM YIrOJI, CKPEIUMBAIOLIUECS IMpPAMBIC,
[apaJUIETIbHOCTD U MEPIEHAUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yIroi
MEXIY NPSMBIMHU, YIOJI MEXAY NPSMON M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUAE OT TOYKH J0 IIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHUE MCIIOJIb30BaTh
OpU pEUIeHWH 3a7ay HM3y4YeHHble (DAKTbl U TEOpEeMbl IJIAHUMETPUH;
YMEHHE OLEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIETO MUPA; CTPOHUTH
MAaTE€MaTHYECKUE MOJEIU C IIOMOLIbI0 IN€OMETPUYECKUX IMOHATHM M

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4n

10

YMeHne onepupoBaTh HOHATUAMHE: TUIOMAAb GUTYphl, 00BEM (QUTYDHI,

MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'PaHHUKA,
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Ky0, mapaienenurnesn, npusMa, nupamuaa, Gurypa U MOBEPXHOCTb
BpallleHHs, WWIMHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib
MOBEPXHOCTU MUPAaMUMbI, TPU3MBI, KOHYcCa, IIIKMHApa, 00bEM Kyoa,
IIPSIMOYT'OJIBHOTO ITapajulelICUIIe1a, TUPAMUAbI, IIPU3MBI, LIWIMH]PA,
KOHYCa, 11apa, pa3BEpTKa IIOBEPXHOCTH, CEYCHUS KOHYCa U LIWIMH]IpA,
MapajuleJIbHbIE OCU WM OCHOBAHUIO, CEYEHHE I1apa, IIJIOCKOCTD,
Kacaromascs cepbl, HWIMHIAPA, KOHYyCa; YMEHHE CTPOUTHh CEUCHHE
MHOT'OT'paHHHKA, H300paxaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpallCHUs, UX CEYCHHUS, B TOM UHCIE C IOMOIUBI 3JICKTPOHHBIX
CPEICTB; YMEHHE IPUMEHATh CBOWCTBAa TE€OMETPUYECKHX (Uryp,
CaMOCTOSITENIBHO (hOPMYITUPOBATh ONpPEACICHUsI H3ydaeMbIX (Guryp,
BBIJIBUTaThb THUIIOTE3bl O CBOMCTBAX M IIPU3HAKaX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OIPOBEPraTh HX; YMEHHE IPOBOJAUTH
kinaccupukanuioo (Guryp 1o pa3nuyHBIM - [IPU3HAKAM, BBIOJIHATH

HGO6XOI[I/IMI>I€ AOMOJHHUTCIIBbHBIC TIOCTPOCHUA

11

YMmenue ONCpupoOBaTh MOHATUAMU: JABUIKCHHUC B IIPOCTPAHCTBE,
NapaJuleIbHbIN IEPEHOC, CUMMETPHS Ha INIOCKOCTU U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00Ms, MOJO0O0HBIE (UTYpPBI, YMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHUPOE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh '€OMETPUYECKHE OTHOLICHHUS
npu pCHICHUU 3aad;, HAXOAUTb I'COMCTPUYCCKUC BCINYHHBI (IIHI/IHa,
yroj, IUIOmaab, 00BEM) MpH peIIeHUH 337a4 U3 APYTruX Y4eOHBIX
npeaMeTOB U U3 peaHBHOﬁ JKU3HH; YMCHHUC BBIYUCIIATE TCOMCTPUICCKUC
BEJIMYUHBI ([UTMHA, YTOJ, IJIOHIa/Jb, 00BEM, IUIOMIA/lb MOBEPXHOCTH),
HCIIOJIb3YySA HU3YYCHHBIC (bOpMYHLI n METOAbI, B TOM YHMCJC: INIOIIAAb
MIOBEPXHOCTHU MUPAMU/IBI, IPU3MBI, KOHYCa, IWIMHAPA, TIOIAb CHEPHL;
00bEM KyOa, IpsSMOYTOJIBHOTO Mapaiesenunea, MTUpaMuIbl, TPU3MBI,
IWINMHIpPA, KOHyca, IIapa; yYMEHHE HaXOIUTh OTHOILICHHE OOBEMOB

noJ00HBIX (uryp

12

YMeHue omnepupoBaTh  IOHATUSMHU:  IPSIMOYTOJIbHAas — CHCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEIECHNE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJlsipHOE NPOM3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTOi

MCKIAY BCKTOpPAMH;, YMCHUC HUCIIOJIB30BATh BGKTOpHBII\/JI u
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KOOp,Z[HHaTHBIﬁ MCTO IJId PCHICHUA T'COMCTPHUUYCCKUX 3aJad U 3aJaq

JIpYTUX y4eOHBIX IPEIMETOB

13

YMeHue BBIOMpATh MOIXOMSIIMN METOA Ui peIICHUS 3a/lauH;
[IOHUMAHUE 3HA4YMMOCTH MATEMAaTUKA B W3Yy4YEHUM IMPUPOAHBIX U
OOIIIECTBEHHBIX TMPOLECCOB U SBJICHUW; YMEHHE pPAaCIO3HABATh
IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMECHHE IPUBOAUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUMCKOM U MHPOBOH

MaTE€MaTHYECKOU HayKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Kon
1 Yucna v BBIYUCTICHUS
1.1 Hatypanbsble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
- Paronaneueie yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, MPOLEHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu.  [leiictBus ¢
' apu(pMETHYECKUMH KOPHSMHU HATypaJIbHOU CTETIEHU
L4 Crenenp ¢ nenplM nokasareneM. CTENeHb C palUMOHAIbHBIM IIOKAa3aTENIEM.
. CBolicTBa cTENEeHN
s CuHyc, KOCUHYC M TaHI€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. /lecssTuyHble U HATypajIbHbIE JOrapupMbl
JeiictBuTenpHble uyucna. Apudmernueckue omepanuu C JACHCTBUTEIbHBIMU
1.7 yruciaamu. [IpubmkEHHBIE BBIYHMCICHUS, NMpPABWIA OKPYIJICHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUM
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHble yncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIOHAIBHBIC YPaBHEHHUS
2.2 HppauuroHanbHble YpaBHEHUS
23 TpuronomeTpruyecKkue ypaBHEHHUS
24 [Toka3zarenbHbIE U JTOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppauyoHanbHbIE HEPABEHCTBA
2.7 [Toka3zatenbHbIE U JTOTapUPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI € ITapaMeTpaMu
2.11 Martpuia cucTeMsl JINHEHHBIX YypaBHEHUI. ONpeaenuTesb MaTPULIbI
3 @OyHKIMH U TpaduKu




@Oyuk1ms, cnocodsl 3aganus GyHkuuu. I'paduk pynkunu. BzaumHo obpaTHble

> ¢yukuuu. YétHeie u Heu€THBIC QyHKIMU. [leproaunueckue GpyHKIUN
OO6nacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHWH QyHkuumu. Hymum ¢yHkuuu.
12 [TpomMexxyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKILIHUH.
' Maxkcumymbl 1 MUHUMYMBI (pyHKIIMH. HanGonpliee 1 HauMeHbIee 3HAYCHUE
(GYHKINN Ha TPOMEXKYTKE
13 Crenennast (pyHKIMS ¢ HATYpaJbHBIM U LIEJNBIM Moka3ateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS 7-Oi CTENICHH
34 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
3.5 [Toka3zarenbHas u norapudmMudeckas GyHKIIMU, X CBONCTBA U TPaPUKH
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHkimid. CBoiicTBa (YyHKUHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH
18 Apudmernueckass u TreoMmeTrpuueckas mporpeccurd. Dopmyna  CIOXHBIX
' MPOIICHTOB
4 Hauana maTeMaTH4eckoro aHaimza
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHEe MPOM3BOAHOM K MCCIIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxoxnenue HauOobIIero 1 HAUMEHbBINEro 3HaYeHUs (PYHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpasnasi. Iuterpain
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. Jluarpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBbIE U IUNIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpPALICHUS
7.5 KoopauHats! 1 BEKTOPBI

42




43



