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HanmenoBanne YMK: 1. Maremaruka. AnreGpa u Hauana MaTeMaTH4ecKoro anamusa, 10- 11
kimace/ Mep3msak A.I'., Homuposckwuit JI.A., ITonskoB B.M.; mox pemakmueit Ilomonsckoro B.E.,
OO01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3marenpckuit menTp « BEHTAHA-I'PA®Dy;
AxtmonepHoe obmiectBo «M3matenscTBo «lIpocsemenue» 2022

2. Martemaruka. I'eomerpust, 10 — 11 kmacc/ Mepansak A.I'., Homuposckuii J[.A., ITonskoB B.M.; mox
penaxmueit [Toqonsckoro B.E., O0miecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO0 V3MaTenbCKuii IeHTP
«BEHTAHA-TPA®»; AxtinonepHoe obmectBo «M3natensctBo «lIpocsemenuey 2022

KomnuecTBo yacoB 1o yueOHOMY IIpeAMETY 3a YUCOHBIN roa/Heaento: 8 4acoB B
HeJento, 272 Jaca 3a yu4eOHbIN rof.

c. Jle6Echr
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma nmo mateMatuke yriayOJEHHOTO YPOBHS MJis OOydaromIuXcs Ha
YpOBHE cpeqiHero obmiero odopazoBanus paszpaborana Ha ocHoBe PI'OC COO c
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWM,  MOPEABSIBISIEMBIX K
MaTeMaTU4eckoMy OOpa3OBaHHUIO, MU TpPaJAMLMA POCCUUCKOro 00pa3oBaHMs,
denepanbHOl  mporpamMmoil  BocmuTaHus. Peanmuzanus  nporpaMmbl 10O
MareMaTuke  oOecrneurBaeT  OBJQJICHHE  KJIIOYEBBIMU  KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOpa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOIO PAa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

B mporpamme mo MartemaTuke yuTeHbl Hjeu U mojiokeHus «KoHuenmuu
pa3BUTHA MaTeMmaTHdeckoro oOpasoBanuss B Poccuiickoit ®enepanun». B
COOTBETCTBUM C Ha3BAaHHWEM KOHIICTIIMU MAaTeMaTHYECKOe 0Opa30BaHHUE JOJDKHO,
B YaCTHOCTH, pemaTh 3ajadyy oOecreyeHuss HeoOXOJIMMOro CTpaHe uvucia
oOydJaromuxcs, MaTeMaThdecKas TMOJrOTOBKA KOTOPBIX JOCTAaTOYHA IS
IPOJIOJDKEHUsT  Oo0pa3oBaHUs 1O  PA3MYHBIM  HAMpABJICHUSM,  BKIIFOYAs
Iperno/iaBaHue MaTeMaTHKH, MaTeMaTHYECKHE HCCieaoBaHus, paboty B cdepe
WH()OPMAIIMOHHBIX TEXHOJOTHH M JNPYTHX, a TakKe O0eCIeUeHHs IS KaXJaoro
00y4Jaromerocsi BO3MOXKHOCTH JOCTHXKEHHUSI MaTEMaTHYECKOW MOJATOTOBKH B
COOTBETCTBHH C HEOOXOJIUMBIM eMy ypoBHeM. VIMEHHO Ha pellleHHe dTUX 3a7ad
HAaIleJIeHa porpaMMa Mo MaTeMaTHKe yriyOaéHHOTro YpOBHS.

B osnoxy uudpoBoit TpanHchopmammu Bcex cdep  UeIOBEUECKOH
JEeSITEIbHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UYE€IOBEKOM 0€3
XOpoIleld MaTeMaTH4YeCKOM MOJITOTOBKU. DTO 00YCIOBICHO TE€M, YTO B HAIIIU JTHU
PaAcTET YUCIIO CHEIUATBHOCTEH, CBA3AHHBIX C HETIOCPEJACTBEHHBIM MIPUMEHEHUEM
MaTEeMaTUKA: M B cepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX
obrmactsaXx, W Jaxe B TyMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr
oOydJarommuxcs, s KOTOPBIX MaTéMaThKa CTAHOBUTCS 3HAYMMBIM IMPEIMETOM,
dbyHIaMeHTOM 00pa30BaHUs, CYIIECTBEHHO paciupsieTcsi. B Hero BXOoasT He
TOJNBKO  OOydaromiyecs,  IUIAHUPYIOIIME  3aHUMAThCS ~ TBOPYECKOM U
MCCJIeI0BAaTEILCKOM paboTol B 00JlacTh MaTeMaTHKW, MHPOPMATUKH, (HU3UKH,
DKOHOMHUKHA M B JPYruX OOJACTAX, HO U Te, KOMYy MaTeMaTHKa HYXXHA JJis
WCITIOJIb30BaHUS B TTpo(eccusix, He CBSI3aHHBIX HEMTOCPEICTBEHHO C HEH.

[IpukianHass 3HaYUMOCTh MAaTeMaTUKH OOYCIOBIIEHA TeM, 4TO €€
MpeIMETOM  SABIAIOTCS  (YHIAAMEHTAIbHBIE  CTPYKTYpPHl ~ HAlIEro  MHUpa:
MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBCHHBIC OTHOMICHUS, (YHKIIMOHAIHHBIC
3aBUCUMOCTU U KaTErOpPUHU HEOMNPEIEeNEHHOCTH, OT MPOCTEUIIINX, YCBAUBAEMbIX B
HEMOCPEJACTBEHHOM ONBITE, 1O JOCTAaTOYHO CIIOXKHBIX, HEOOXOIUMBIX JIJIsi
Pa3BUTHS HAYYHBIX U TEXHOJIOTUUYECKUX UAeH. be3 KOHKpETHhIX MaTeMaTUYECKUX
3HAHUW 3aTPYJHEHO MOHMMAHWE MPUHLMIIOB YCTPOMCTBA M UCIIOIH30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPHUSITHUE M HHTEpPIpeTalnus pazHOoOpa3HOM
COIMAIbHOM, PKOHOMUYECKOM, moJuThueckoil umHdopMmanuu, mManodPpdhexTuBHa



MOBCEAHEBHAsl  IpakTUYecKas  JAesATeNbHOCTh. Bo  MHormx  cdepax
npo(ecCUOHANBHON JeATEeIbHOCTH TpPEeOYIOTCA YMEHHS BBIIOIHATH PacdEThl,
COCTaBJIATh AJNTOPUTMBI, MPUMEHATH (POPMYJIbI, MPOBOAUTH TE€OMETPUYECKHE
U3MEPEHUS M TOCTPOCHMS, YWUTaTh, 0O0padaThiBaTh, HWHTEPIPETUPOBATH U
MPEACTaBIATh UHPOPMALIMIO B BUJE TAOIMI], AUarpaMM U rpadUKoB, OHUMATh
BEPOSITHOCTHBIN XapakTep ClIy4ailHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHueM cdep TNPUMEHEHHs MAaTeMaTHKd B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTeMAaTHUUYECKUM CTUITh
MBIILJICHUS, TPOSBISIONIUNACA B ONpPENENEHHbIX YMCTBEHHBIX HaBbIKax. B
npolecce M3y4eHus: MaTeMaTUKH B apCeHal NPUEMOB M METOJOB MBIIUICHUS
YeJloBeKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA MWHAYKIUS H  JeAYyKIuS,
00001IeHHe ¥ KOHKpETW3allMs, aHaldu3 M CHUHTe3, KiIacCupuKaluus U
cuctemaTu3auus, adcTparupoBaHue H aHanorus. OOBEKTHl MaTEeMaTHYECKUX
YMO3aKJIIOUEHUH, TpaBuiIa HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUMN, CIOCOOCTBYIOT BBIpAOOTKE yMEHUS (OPMYIHPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXACHHUS, TEM CamMbiM (DOPMUPYIOT JTOTUYECKHM
CTWJIb MbILIUICHUS. Benymast poins nmpuHaaIe)KUT MaTeMaTuke B GOpMUPOBAHUH
ANTOPUTMHUYECKOW KOMIIOHEHTHI MBILIEHUSI M BOCIIMTAHUU YMEHUN JeMCTBOBATh
[0 3a/IaHHBIM aJIFOPUTMaM, COBEPLICHCTBOBATH U3BECTHBIE M KOHCTPYUPOBATH
HOBble. B mpormecce pemeHuss 3ajad — OCHOBBI JUIsl OpraHu3allly y4yeOHOMN
JESITEeIbHOCTU Ha ypOKax MaTeMAaTUKH — pa3BUBAIOTCS TBOpPUYECKasl U MPUKIIATHAS
CTOPOHBI MBIIIIJICHUS.

OOyueHue MaremMaTHKe AAa€T BO3MOXHOCTb Pa3BUBATh y OOy4aroUIUXCs
TOYHYI0, PallMOHAJIBHYIO U MH(OPMATHBHYIO peub, YMEHUE OTOMpaTh Haubosee
HOJIXOASIME  S3BIKOBBIE, CHUMBOJIMYECKHE, TIpaduyeckue cpeacrsa  JUisd
BBIPAXKEHUS CY>KJIEHUI U HaIJIATHOTO UX MPEICTaBICHHUS.

HeoOxoaumbpIM ~ KOMIIOHEHTOM  OOWIel  KyJbTyphl B  COBPEMEHHOM
TOJKOBAaHUM  sIBIsieTCsl  oOllee  3HAKOMCTBO C  METOJaMHU  IO3HAHUS
JIeHCTBUTENBHOCTH, IPEACTABICHUE O MPEAMETe M METO/E€ MaTeMaTUKH, €ro
OTJIMYHUAX OT METOJOB €CTECTBEHHBIX U I'YMaHUTApHBIX HayK, 00 0COOEHHOCTSIX
IIPUMEHEHUSI MaTEMAaTUKH U1 PELICHUS] Hay4YHbIX M NPUKIAJHBIX 3a71a4. Takum
o0Opa3oM, MaTeMaTHYeCcKoe 00pa30BaHHWE BHOCHUT CBOHM BKJIaa B (OpPMHUpPOBaHUE
oO011elt KyIbTyphl YeJIOBEKa.

W3yyeHne MaTeMaTHKHd CIHOCOOCTBYET 3CTETUYECKOMY BOCIHTAHHUIO
YeJIOBEKA, MOHUMAHHUIO KpPacoThl W M3SAIIECTBA MAaTEMaTHYECKHX PAaCCyKICHUH,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

[IpuoputeTHpiMu 1ensiMu oOydeHus Mmarematuke B 10—11 kmaccax Ha
yrayOJaEHHOM YPOBHE NPOJOJIKAIOT OCTABATHCA

(opMupoBaHUE IIEHTPAIbHBIX MATEMAaTHYECKUX MOHATHH (YMCII0, BEIMYNHA,
reoMeTpuueckas (purypa, rnepeMeHHas, BEPOATHOCTb, (YHKLHS, NMPOU3BOJHAS,
UHTErpaig), OOEeCNEeYMBAIOIIUX  IMPEEMCTBEHHOCTh U MEPCIEKTUBHOCTH
MaTeMaTU4eCcKOro oOpa3oBaHusi 00yUalOIINXCS;



MOABE/ICHUE O0YyUYaroNIuXcsi Ha JOCTYIMHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKH M OKPYXKAIOIIETO MUPa, MTOHUMAHUIO MAaTEMATUKU KaK
4acTu 001N KyJIbTyphl YEJIOBEUECTBA,;

pPa3BUTHE MHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydaroniuxcs,
MMO3HABATEILHON AKTUBHOCTH, UCCJIEAOBATEICKUX YMEHHUH, KPUTUYHOCTH
MBIIIUICHUS, UHTEpPECa K U3YUCHUIO MAaTEMATHUKU;

dbopmupoBaHue (HyHKIIMOHATLHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTEMAaTHUYECKHUE aCIEeKThl B PealibHbIX JKU3HEHHBIX CUTYALUSIX U
NpU MU3YYEHUU JAPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (opMyIupoBaTh MX Ha S3bIKE MAaTEeMAaTHUKA M CO3/1aBaTh
MaTeMaTHYE€CKUE MOJICNIU, MPUMEHSATh OCBOCHHBI MaTEMaTUUECKUHN anmnapat Jyis
pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/iad, UHTEPIIPETUPOBATh U OLICHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUAMHU cojJiepkaHus wmarematuku B 10—-11 kmaccax
yrayoJNEHHOTO YpOBHS  SIBISIOTCS: «Yucna W BBIYUCICHUS», «AnredOpa»
(«AnrebOpandeckue BbIpaXeHUsS», «YpaBHEHUS U HeEpaBeHCTBay»), «Hauana
MaTeMaTH4ecKoro aHanuza», «leomerpus» («['eomerpuyeckue (GuUrypel U ux
cBoiicTBay, «l3MepeHHe TEOMETPUYECKHX BeIWYUH»), «BeposTHOCTH U
CTaTUCTUKa». JlaHHBIE JIMHUW Pa3BHBAIOTCS  MapaJUIebHO, Kaxjaas B
COOTBETCTBHH C COOCTBEHHOW JIOTHKOM, OJJHAKO HE HE3aBHCHMO OJIHA OT JPYTOil,
a B TECHOM KOHTaKTe W B3auMmojaecTBuu. Kpome 3TOro, ux oOBEAUHSET
JOTUYECKasi  COCTaBIIAIOIIAsA, TPAJWLMOHHO TMpUCYyllas MaTeMaTUKEe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTHYECKUE KYpPChl M COJIEpPKATEIbHBIE JIMHUU.
ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMEHHE OIEPUPOBATH
HNOHATUSAMU: ONpPEIECICHUE, aKCUOMA, TEOpPEMaA, CIEICTBUE, CBOWMCTBO, NMPU3HAK,
JI0Ka3aTeIbCTBO, PAaBHOCUJIBHBIE (OPMYJIMPOBKH, YMEHHE (opMyIUpoOBaTh
oOpaTHO€ U TIPOTUBOIIOJIOKHOE YTBEPXKACHHE, TMPUBOAUTH MPUMEPH U
KOHTPIIPUMEPHI, UCIIOIB30BaTh METOJ] MaTeMaTH4YeCKOW WHAYKUHUH, MPOBOAUTH
JIOKa3aTebHbIE PACCYKICHUS IpPU PEIICHUU 3a7ad, OLICHUBATH JIOTUYECKYIO
MPaBWIBHOCTh PACCY)KIICHUI» OTHOCHTCS KO BCEeM YYeOHBIM Kypcam, a
dbopMHUpOBaHUE JTOTUYECKUX YMEHUHN paclpelesieTcs Mo BCeM rojaM OO0yYeHHUS
Ha yPOBHE CPEIHET0 00IIero 00pa3oBaHus.

B coorBerctBun ¢ ®I'OC COO wmartemaTHika SIBISIETCS 005S3aTeIbHBIM
MpeIMEeTOM Ha JaHHOM ypoBHE oOpaszoBanms. Hacrosmieit mporpammoit 1o
MaTteMaTHKe MpeaycMaTpUBaeTCs U3ydeHue yueOHOro mnpeaMera «MaTemMaTuka»
B paMkax TpEX Y4YeOHBIX KypcOB: «AnreOpa W Haydajga MaTeMaTHYeCKOTO
aHanmsza», «l'eomerpus», «BeposTHocTh W cratuctukay. PopmMupOBaHUE
JIOTUYECKUX YMEHHUM OCYILIECTBISIETCS Ha MPOTSKEHUH BCEX JIeT OOy4YeHHUs Ha
YpOBHE CpeaHero oOmero oOpa3oBaHUs, a AJIEMEHTHI JIOTHUKH BKIIOYAIOTCS B
COJIep>KaHKE BCEX HA3BAHHBIX BBINIEC YYEOHBIX KYpCOB.

OO0uiee KOIMYECTBO 4YAacOB, HAMpPaBJICHHBIX Ha M3y4EHHE MATEeMaTUKH Ha
yriyosieHHoMm ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Hepeno), B 11
KJiacce — 272 yaca (8 4acoB B HEJENIO).



IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

1) rpaxkaHckoro BOCHUTaHUS: C(POPMUPOBAHHOCTD IPAXKITAHCKOU MO3ULIUU
oOy4aromierocsi Kak akTUBHOTO U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOro 00IIecTBa,
MPEACTaBIEHUE O MAaTEeMaTHUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IUUYHBIX
CTPYKTYp, SBJICHUH, MPOLEAYpP TPakKJaHCKOTO 00IIecTBa (BBHIOOPHI, OMPOCHI U
Ipyroe), yMEHUE B3aUMOJCHCTBOBAaTh C COIMAJIbHBIMH MHCTHUTYTaMU B
COOTBETCTBHHU C UX PYHKIHUSIMU U Ha3HAYCHHUEM;

2) MaTpUOTHYECKOTO BOCHUTAHUS: COOPMUPOBAHHOCTH  POCCUICKOM
IPXIAHCKOM HWIEHTUYHOCTH, YBAaXEHUA K TMPOLUIOMY U  HACTOSIIEMY
POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHXKEHHUSIM POCCUHCKHUX
MaTEMaTUKOB U POCCHUMCKON MaTeMaTH4eCKOM IIKOJIbI, HMCIOJIb30BAHUE 3TUX
JTOCTHXKEHUH B IPYTUX HayKax, TEXHOJIOTHUAX, cPepax IKOHOMHKHU;

3) nTyXOBHO-HPABCTBEHHOTO BOCIUTAHUS: OCO3HAHUE JYXOBHBIX LIEHHOCTEH
poccHiicKkoro Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO
MOBE/ICHMSI, CBSI3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHUU HAayKH U
NEATENIbHOCThIO  Y4EHOr0, OCO3HAaHHWE JIMYHOIO BKJIAaJa B  IOCTPOCHUE
YCTOWYMBOTO OYIyIIEro;

4) 3CTETUYECKOr0 BOCHUTAHUA: 3CTETUUECKOE OTHOIIEHUE K MUPY, BKIIOYAst
ACTETHKY MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEeIICHU,
paccyXIeHul, BOCIPUUMYHMBOCTD K MATEMAaTUYECKHM aCIEKTaM pa3IM4HbIX
BUJIOB UCKYCCTBA;

5) ¢usnyeckoro BOCHHUTAHUS: CHOPMUPOBAHHOCTH YMEHUS MPUMEHSTh
MaTEeMaTUYECKUE 3HAHUS B MHTEpecax 3JI0pOBOro W 6e30macHoro oopasa >KU3HH,
OTBETCTBEHHOE€ OTHOUIEHHWE K CBOEMY 3J0pOBbIO (310pOBOE IHTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATAA W OTHAbIXa, pEryisipHas Qu3nyecKas
aKTUBHOCTbH), (DPU3MUYECKOE COBEPIICHCTBOBAHUWE IMPH 3aHATUAX CIHOPTHUBHO-
03JI0POBUTEIIBHOM AEATENBHOCTBIO;

6) TpyZOBOr0 BOCHUTAHHUS: I'OTOBHOCTH K TpPYyAY, OCO3HaHUE LEHHOCTH
TPYA0t00Us, MHTEPEC K pa3IuuHbIM chepam npodeccruoHambHON eI TEIbHOCTH,
CBA3aHHBIM C MaTE€MaTUKOW U €€ NPWIOKEHUSIMH, YMEHHE COBEpIIATH
OCO3HaHHBIA BBHIOOp Oyaymiel npodeccuu U peasn3oBbIBATH COOCTBEHHBIE
KU3HEHHbIE IUIAHbl, TOTOBHOCTh M CIOCOOHOCTH K MAaT€MaTHYECKOMY
00pa30BaHMUIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTH K
AKTUBHOMY YYacTHIO B pELIEHUWU MPAKTHYECKUX 337a4 MaTeMaTH4EeCKOU
HaIlPaBJICHHOCTH;

7) 3KOJOrMYECKOro BOCHHUTaHHUS: C(HOPMHUPOBAHHOCTH 3KOJIOTHYECKOM
KyJbTYpbl, THOHHMAaHHME BJIUSHUS COLMAJIBHO3KOHOMHYECKUX MPOIECCOB Ha
COCTOSIHUE ITPUPOJHON M COLMATIBHOM Cpe/ibl, OCO3HAHUE TTI00AIIBHOIO XapakTepa
AKOJIOTMYECKUX MPOOJIeM, OPUEHTALUs HA IPUMEHEHHE MAaTeMaTUYeCKUX 3HaHUN



IUIS pelIeHus 3aa9 B 00JaCTH OKPYXKAroIIeH cpeibl, INTaHUPOBaHUE MTOCTYIIKOB U
OLIEHKH WX BO3MOXHBIX ITOCJIECTBUH ISl OKPY>KAIOIIEH CPEeIbL;

8) IEHHOCTH HAy4YHOT'O TO3HAaHUA: CHPOPMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOU
MPAKTUKH, TMOHUMaHWE MAaTEMaTHYCCKOH HayKu Kak cQepbl YeIOBEYECKON
JESATEIBHOCTH, TANOB €€ Pa3BUTH M 3HAUYMMOCTH ISl Pa3BUTHUS ITHBHIIM3AINH,
OBJIAJICHNE SI3bIKOM MAaTEMAaTUKU M MAaTEeMaTHYECKOW KYJIbTYpPOH KaK CpPEJCTBOM
MO3HAHMSI MHUpPa, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO M HMCCIIEI0BATEIBCKYIO
JESATENBPHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbI

B pesynprare wu3yueHUs MaTeMaTHKH Ha YpPOBHE CpEIHEro OO0IIero
oOpa3zoBaHus y oOyuaromerocs OyayT chopMupoBaHbl MO3HABATEIbHBIC
YHUBEPCAJIbHBIE Y4YCOHBIC JICWCTBHS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC
yuyeOHbIC JCHCTBHUSA, PpETYJATHBHBIC YHHUBEPCAIbHBIC Y4YCOHBIC JICHCTBUS,
COBMECTHAsI JCSITCILHOCTb.

[To3HaBaTenbHbBIC YHUBEPCATbHBIC YUYCOHBIC ICHCTBUS

bazoBble mornyeckue NeHCTBUS:

BBISBJIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC NMPH3HAKKM MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHHH MEXIy TOHATHAMH, (DOPMYyIHPOBATH
OTIpeICIICHHUS MOHSITHIA, yCTaHABJIMBATh CYIIIECTBEHHBIN pPU3HAK
KiIaccuuKaly, OCHOBaHUS Uil O0O0OIIEHWS W CpaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIN34;

BOCIIpUHUMATh,  (GOPMYIUPOBATH W  MpeoOpa3oBbIBATh  CYXKACHUS:
yYTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISBJISITh ~ MAaT€MaTHUYeCKHe  3aKOHOMEPHOCTH, B3aMMOCBSI3U
npoTuBOpeuns B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSAX, MIPEAiaraTh
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

JienaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (TMpsSMbIE W OT TPOTHUBHOIO), BBICTpAaMBaTh AapryMEHTAIIHIO,
MIPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>KICHUS
Y BBIBOJIBI;

BBIOMpaATh Cmoco0 pemieHus ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEILICHUsS, BbIOMpaTh Haubojee MNOAXOMAUUNA € YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccnenoBaTeNbCKUE TEUCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK WCCIIENOBATEIbCKUNA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUpYIOMIHE TPOTHBOpEUYHEe, MpodIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOEe, (hOPMUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTEIIEHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHUS,



MpoLecca, BBIABICHUIO 3aBUCHUMOCTEH  MeEXAy OOBEKTaMH, SIBICHHUSIMH,
MPOLIECCAMU;

CaMOCTOSITEILHO (HOPMYIHPOBATH OOOOIIEHHSI U BBIBOJBI MO pE3yJbTaTaMm
MPOBEIEHHOTO  HAOJIOJAEHUS, UCCIENOBaHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

OPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE INIpoLEcca, a TaKKe BBIIBUTaTh
MPEANOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabota ¢ nundopmanmeii:

BBISBJIATH Ae(UUNTHI MHPOPMALINH, TaHHBIX, HEOOXOAUMBIX sl OTBETa Ha
BOMPOC U JJIsl pEICHUS 3a/1a4H;

BbIOMpaTh HH(POPMAIUIO U3 UCTOUHUKOB PA3JIMYHbBIX TUIIOB, aHAJTM3UPOBATH,
CUCTEeMaTU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3IUYHBIX BHUIOB U
GopM TMpeAcTaBleHUs; CTPYKTYpUpOBaTh HHGPOPMAIIMIO, TMPEACTaBIATH €€ B
pasIUYHbIX (popMax, MILTIOCTPUPOBATH rpaduUEeCcKu;

OLICHUBATh HaEKHOCTh uHpopmanuu o CaMOCTOSITEJIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHUBEpCATbHbIC YU€OHbIE ACHCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHIMU
U 1eJAMH OOIICHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOAY pELICHUs 3aayH,
KOMMEHTUPOBATh MOJYyYECHHBIN pe3yJIbTaT;

B XOJIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOMl TEMBI,
npoOJieMbl, pelaeMol 3aJadyM, BBICKA3bIBAaTh MJIEH, HAIEJCHHBbIE Ha TOUCK
pEIIeHHs], COMOCTABIATh CBOM CYXKIEHHUSA C CYXIACHHSIMHU APYTUX YYACTHUKOB
auanora, OOHapyKUBaTh Pa3IU4YUe U CXOACTBO TMO3UIIMNA, B KOPPEKTHOU (popme
bopMynHpoBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJICTABIISATh PE3yJIbTaThl PEIICHUS 3a/1auH, SKCIIEPUMEHTA, UCCIICIOBaHUS,
NPOEKTa, CaMOCTOSATENBHO BBHIOMPATh (PopMaT BBICTYIUICHUS C Y4YETOM 3ajad
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

PerynstuBHbIe yHUBEpCAIbHbBIC YUeOHBIE TEHCTBUS

CaMoopranusanus: COCTaBIsATh IUIaH, aJTOPUTM pEIIeHUs 3a/ayH,
BbIOHpaTh CHOCOO pEleHUs ¢ YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHUaHThl PEHICHUH C
y4€TOM HOBOU HH(POPMAIIUH.

CaMOKOHTpOJIb: BNAJAETh HAaBBIKAMU TIO3HABATENbHOW pediekcun Kak
OCO3HAHMSI COBEpPUIAEMBIX JEHCTBUH W  MBICIUTEIBHBIX IPOLECCOB, UX
pe3yabTaToOB, BIAJAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTpPOJS Mpolecca u
pe3yJsibTaTa perieHusl MaTeEMaTUYECKOM 3a1auH;

OpEIBHUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELIEHUH 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yibTaTa LU U YCIOBHUSIM, OOBSACHATH
NPUYMHBl  JOCTWKEHUS WM HEJOCTHXKEHHUS Ppe3yJbTaTOB JIESTEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHas JI€ATEIbHOCTh: MOHMMATh M MCHOJb30BATh IPEUMYIIECTBA
KOMaHJHOM W WHAMBUAyaJIbHOM pabOThl NpH pEHIeHHH Y4eOHBbIX 3ajad,
NpUHUMATh LEJIb COBMECTHOM JeATENbHOCTH, IUIAHUPOBATh OPTaHU3ALIMIO
COBMECTHOU pabOThI, pacrpenessaTh BUABI paldOT, TOroBapuUBATHCS, 00CYXKAATh
MIPOIIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMNIOBBIX GopMax padboThl (00CY)kaeHus1, 0OMEH MHEHUM,
«MO3TOBbl€ IITYpPMbl» M HMHBIE), BBINOJHATH CBOIO YacTb pabOThl W
KOOPJMHUPOBATh CBOU JACHCTBUS C JAPYTMMM YI€HAMH KOMAaHJbl, OLIEHUBATH
KayecTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

IIpenmeTHsble pe3yabTaThl OCBOCHUS (elepanbHON paboyell mporpamMMsl
0 MaTeMaTHhKe TMpeACTaBIeHbl MO TrojJaM OOy4eHUS B paMKax OTACIbHBIX
y4eOHBIX KYPCOB B COOTBETCTBYIOILIUX pa3/iesiax HACTOSAIIEH MTPOrPaMMBI.

INPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA N HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

IHOACHUTEJIBHASA 3AIIMCKA

YueOHbIii Kypc «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAU3a» SBISETCS
OJTHUM W3 HamOolilee 3HAYMMBIX B IMPOrpaMMe CPEIHETro OO0IIero odpazoBaHUS,
TIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOCCIIeUYMBACT MHCTPYMEHTATBHYIO 0a3zy yis
M3yYeHHUs] BCEX ECTCCTBCHHO-HAYYHBIX KYPCOB, a C IPYTrodl CTOPOHBI, (hopMHUPYET
JIOTHYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0yJarouuXcs Ha ypOBHE, HEOOXOAUMOM
IUIE OCBOSHUSI HHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH U JIPYTUX
IUCIHMIUIMH. B pamkax maHHOro y4eOHOTO Kypca OOydaromruecs OBJIAJCBAIOT
VHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyTupyeT CBOHU
JTOCTKEHUSI B MaTeMaTu4ecKkon opme.

VY4eOHbIlt Kypc anreOpbl M Hayal MaTEMaTHYECKOTO aHajIn3a 3aKjaJblBacT
OCHOBY /JIsi YCIICIIHOTO OBJAJEHUS 3aKOHAMHU (PU3MKH, XUMUHU, OUOJIOTHH,
MOHMUMAaHUSI OCHOBHBIX TEHJEHIIUN PAa3BUTHUSI SKOHOMUKH M OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIIOJIb30BaTh WX JJISl MalbHEUIEro oO0pa3oBaHUS U B
MOBCEAHEBHOM XKM3HU. B TO ke BpeMs OBiajieHne aOCTPAKTHBIMH M JIOTUYECKH
CTPOTHMH KOHCTPYKIIMSIMH alreOpbl W MaTeMaTHYeCKOr0 aHajlu3a pa3BUBACT
YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBATh
YTBEPKIICHUS C TIOMOIIBI0 WHAYKIIMU M PACCYXKIATh JCTYKTUBHO, MCIOJIb30BaTh
00001IeHre W KOHKPETH3aIliio, aOCTparupoBaHWE W aHAIOTHIO, (QopMupyer
KpEaTUBHOE M KPUTHUIECKOE MBIIUICHHE.



B xoxe u3ydyenuss ydyeOHOro kypca «Anrebpa M Hayajga MaTeMaTUYECKOI'O
aHanm3a» OOydJaromuecs: MOJIy4aloT HOBBIM OMBIT PEIICHUS MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITETTLHOTO MOCTPOCHHUS MaTEeMaTHYECKUX MOJEJCH peaabHBIX CHTYaIlHii,
MHTEPIPETAlMd  TOJYYCHHBIX  pEIICHHWH, 3HAKOMSTCS C  MpPUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKEe M HCKYCCTBE, C
BBIIAIONIUMUCS MATEMAaTUIECKUMHU OTKPHITUSAMH U UX aBTOPaMHU.

Y4eOHbIli Kypc 00JiIajaeT 3HAUMTENBHBIM BOCIHTATEIHHBIM TMOTEHIIHAIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM MmaTepuan, CHocOOCTBYIOMIMMI
(OpMHUPOBaHUIO HAYYHOTO MMPOBO33PEHHUs, TaK M dYepe3 crneuuduxky ydyeOHOU
JeSTeNbHOCTH, TpeOylome MpOoAODKUTENbHOW KOHIICHTpAIlM  BHUMAaHUS,
CaMOCTOSITEIPHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3yJibTar.

B ocHoBe Meromuku oOyueHus ainrebpe M HayajgaM MaTEeMaTH4YeCKOro
aHaln3a JIKUT A TeTbHOCTHBIA MTPUHIIAIT O0YYICHHUS.

B crpykTrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTHYeCKOIro
aHaNKM3a» BBIIEIEHBI CIEIYIONINE COIEPKATEIbHO-METOANYEeCKUEe TMHUU: «Yucna
U BBIYHCICHUS», «DyHKIMU 1 Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hadana
MaTeMaTU4YeCKOro aHanu3a», «MHOXkecTBa U JIOruka». Bce ocHOBHBIE
COJIEP)KATEIIbHO-METOIMUECKAE JIMHUM M3y4YaloTCs Ha TMPOTSHKEHUW JIBYX JIET
o0yuyeHHus Ha YpOBHE CpEIHEro oouero oOpa3oBaHUs, €CTECTBEHHO MAOIOJIHSAA
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH M pasjenamu. JlaHHbIN
y4eOHBI KypC SBISETCS HWHTETPaTHUBHBIM, IIOCKOJbKY OOBEIMHSAET B cebde
COJIEpP)KaHUE HECKOJbKUX MaTeMaTHYeCKUX [HUCHUUIUIMH, TakUX Kak anreOpa,
TPUTOHOMETPUS, MAaTEMATUYECKUI aHalU3, TEOPUs MHOXECTB, MaTeMaTHYeCcKas
aoruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBJaaeBarOT Bc€ Ooiee
IIUPOKUM MaTeMaTHYECKUM alapaToM, y HUX MOCIEA0BaTEIbHO (GOPMUpPYETCS U
COBEpIICHCTBYETCSI yYMEHHME CTPOUTh MaTEMaTHUYECKyI0 MOJENb peaJbHOU
CUTYallH, IPUMEHITh 3HAHU, MMOIYYCHHbIE TP U3YYEHUU y4eOHOro Kypca, IS
pEIIEeHUsI CaMOCTOATEIBHO CPOPMYJIMPOBAHHON MaTeMaTUUECKON 3ajjauu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxarenbHo-MeTOoAMYECKas: JUHUS «YHClIa U BBIYMCICHUS» 3aBEpIIacT
(opMupoBaHUE HABBIKOB MCIIOJIB30BAHMSI IEUCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpennero oouero
oOpa3zoBaHus 0co00€ BHUMaHUE  yhemsieTcs  (OPMUPOBAHHMIO  HABHIKOB
palMOHANbHBIX BBIUYMCICHUN, BKIIOYAIOMINUX B ceOs HCIOIB30BAHUE DPA3IUYHBIX
dopMm 3amucu uucia, yMEHHE JeJaTh MNPUKUIKY, BBIMOIHATH MPUOIMKEHHBIC
BBIUMCIICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHMs, pabOTaTh ¢ MAaTeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMblE OOYYaroIMMCSI MHOKECTBAa HATYpalbHbBIX, LEJIBIX,
palMOHANbHBIX M JCHCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIoM W3 OSTUX MHOXECTB PacCcMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CHelU(pUUEeCKHe 3a7adyd W OIEpaluu: JCJICHUE HaIEelo,
OTEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBIe CBOMCTBA
palMOHANBHBIX M UPPALMOHANBHBIX YUCEN, apu(METHIECKHE OMEPAl, a TaKKe



W3BJICUCHHE KOPHS HATYpPaJbHOM CTENEHM HAa MHOECTBE KOMILIEKCHBIX YHUCEIL.
biaromapsa mocnenoBaTenbHOMY pPACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOHOCTAMHU WX NPUMEHEHUS JJIs PEUICHUS PA3JIUYHBIX 3a]a4
dbopmupyeTcsi mpeAcTaBICHUE O €IMHCTBE MaTeMaTHKU KaK HayKd U €€ poju B
MIOCTPOCHUU MOJENEeH peaJbHOr0 MHUpA, IHUPOKO HUCIOIB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLIUSL.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» PEAIM3YETCS HAa MNPOTSHKEHUH BCETO
o0ydyeHHUsT Ha YpPOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazaene IIporpaMmbl NpPeayCMOTPEHO PENICHHE COOTBETCTBYIOIIMX 3aaad. B
pesyibTate oOydJaroliuecs: OBJAJEBAIOT PA3IUYHBIMM METOJAMU  PEIICHUS
pallMOHANBLHBIX, HPPAlMOHAJIBHBIX, [OKAa3aTebHBIX, JOTrapuMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHMSI HIMPOKO HCIOJb3YIOTCS MpHU
UcCae0BaHUU (YHKIIUNA C TIOMOIIBbIO MPOU3BOHOMN, MPU PEIICHUU TPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJICHUE HAUOONBIINX U HAMMEHBIINX 3HAYCHHUUN ()YHKIUH.
JlanHas conepkaTeNbHasl TUHUS BKJIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHHI
BBITIOJIHSITE  pacy€Tel 10  dopmynaMm, TpeoOpa3oBaHUs  pallMOHAJBHBIX,
UPPAMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIPAKCHUH,
coJiepKallux cTerneHu u JiorapudMmbel. braromaps u3ydeHHro anreOpandeckoro
Marepuaiga IMpPOUCXOAUT  JNAJIbHEHIIEe  pa3BUTHE  AJITOPUTMUYECKOTO  H
a0CTPaKTHOTO MBIIUICHUSI O0Yy4YarOIMUXCs, (POPMUPYIOTCS HABBIKH JEAYKTHBHBIX
paccykaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  IMpPEICTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPABEHCTB. Airedpa
npeniaraetr S(QQPEKTUBHbIE HWHCTPYMEHTHI JJIS pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aa4, HarIsiAHO JEMOHCTPUPYET CBOM BO3MOMXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToANYecKass JuHUA «DyHKIMH W TpaQuKU» TECHO
NEPEIUIeTaeTCsl ¢ JPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENBHOCTh U3YUeHUsI MaTepuaia. M3ydeHne CTeneHHoi,
MOKAa3aTeNbHOM, JIOTapu(MUIECKON U TPUTOHOMETPUIECKUX (DYHKITHH, X CBOHCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIUHN IS pelieHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEalbHOMN KM3HHU TECHO CBSI3aHO KaK C MAaTEMATHUYECKUM aHAJIU30M,
TaK W C PEIICHUEeM YpaBHEHUN U HepaBeHCTB. [Ipu sTomM OoibIloe BHHUMaHHE
yaensercs GOpMHPOBAHUIO YMEHUS BbIpakaTh (HOpMYJIaMu 3aBUCUMOCTH MEXTY
pPa3sTUYHBIMUA BEITUYMHAMH, HCCIEAOBATh TMOJyYeHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON TUHUU HAIlCJICH HA Pa3BUTHE YMECHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIMYUHAMHU B
paznu4yHON (opMe: aHATUTHYECKOW, Tpaduueckord m cioBecHOW. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K
000011IeHNI0 M KOHKPETU3ALINH, UCTIOJIb30BAHUIO aHATIOTHA.

ConepxatenbHass nuHus «Hadana maTeMaTHUecKOTO aHaiu3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTHUYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTh



rpa@uKy  CIOXKHBIX (YHKUMNA, ONpENeNsATh HMX HauOOJIbIIME W HAUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAN (GUryp U oObEMBI TEJ, HaXOAUTh CKOPOCTH U
yCKOpeHHus TpoiieccoB. JlaHHasi coaepkaTenbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MaTEMaTUUYECKUX MOJIeNIed pealbHbIX CHUTYaIlH,
MO3BOJIIET HAXOJIUTh HAWUJIy4YIllee pEIICHWE B NPHUKIAIHBIX, B TOM YHCIIE
COIMATbHO-2KOHOMUYECKHX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (OPMaTbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOydarommuecs: y3HarT O
BBIJIAIONIUXCS PE3yJbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MATEMaTUKH KakK
HayKH, 1 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBa U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MAaTeMaTHYEeCKON JOTUKHU. TeopeTHko-
MHOECTBEHHBIC MPEJICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTHUKH
U TIpejyiararoT Haubosiee YHUBEPCAbHBIM SI3bIK, OOBEIUHSIONIUA BCE pa3JIeiibl
MaTeMaTHKd U €€ TPUIIOKCHUN, OHHU CBS3BIBAIOT pPa3HbICE MAaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TNPWIOXKEHUs B eauHoe 1enoe. [loaTomy BaxHO daTh
BO3MOXKHOCTb OOy4YaroneMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU M MCIOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUN M CJEAOBAHHME ONPEIEIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIIEMEHTaMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peanbHbIX
CUTyallluii, WCCJIENOBAHMUS OSTUX MOJIEJEH C TOMOIIBIO ammapara anreOpsl u
MaTeMaTH4eCKOro aHalin3a, HWHTEPIPETalli IOJYYEHHBIX pe3ylbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MPOrpaMMbl, IOCKOJIbKY BECh MaTepUall
y4e0HOTO Kypca HIMPOKO HCIOJIb3yeTCs IJis PEelIeHHUs NMPHUKIAAHbIX 3amad. [Ipu
peUIeHNH  pealibHbIX  MPAKTUYECKUX  3aJad  oOydaroumdecss  pa3BUBAIOT
HAOJIOMATeNTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCMOJIb30BaTh  aHAJOTHI0, 0000IaTh W KOHKPETH3UpPOBATh  IpodJiemy.
JlesiTenbHOCTh TO  (POPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce N3YUCHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 daca: B 10 knacce — 136 yacoB (4 vaca B Henenmo), B 11
Kkiacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoauyeckue aApoou. [Ipumenenue apobGelt W MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

euctBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamkEHHbIE BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied (GopMbl 3aNTMCH TEUCTBUTENBHBIX YUCEN VISl PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTENIEM.

Jlorapudm umcna. CpoiictBa mnorapudma. JlecsTuuHble M HaATypajbHbBIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCHIIBHBIE YpaBHEHHS U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIMOHATIFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTkoM. Teopema be3dy. MHOrousiessl ¢  LEIbBIMHU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI pelieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemenne cucreM nMHEWHBIX ypaBHEHUW. MaTpuiua CHUCTEMBI JIMHEWHBIX

ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H

CBOWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OINPEICIUTEINS I PELICHUS



CUCTEMBI JIMHEUHBIX YypaBHEHUU. PelleHue MNpUKIAaIHBIX 3a4ady € IIOMOLIBIO
CUCTEMBl JIMHEWHBIX YypaBHEHUHU. lccienoBaHue MOCTPOCHHONM MOAEIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIEN PEaJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 pa3lInyHbIX 00JacTel HayKu M peaibHON
KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3amanus (yHKUMU. B3aumHo oOpaTHble (YHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢ynkuumu. Hynmu Qyskiuu.
[TpomexyTku 3HaKonmoCTOsTHCTBA. UETHBIE U HeuéTHhIe pyHKIMH. [lepuoguyeckue
byakuun. [IpoMeKyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinas, KBajapaTuyHas M APOOHO-IMHEWHAs (YHKIUMU. DJeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas (yHKIMS ¢ HATypaJdbHBIM U 1I€JIbIM Moka3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHA N-OM CTeneHW Kak (QPYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazarenbHast U jorapugmuyeckas (GyHKIHHU, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpaduxoB GyHKUUN TS pelIeHUs] YpaBHEHUI.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIUH YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMIpoLleCCaX U SBJICHUSX.
I'paduku pealbHBIX 3aBUCHUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs MOCJIemdOBaTeIbHOCTENH. MeTon
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE U OTpaHUYCHHBIC
IIOCJIEA0BATENLHOCTH. VICTOpHsST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmertnueckas u reomeTpuyeckas nporpeccun. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKoi
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
poueHTOB. lcnonb30BaHWE NPOrpeCCHMU Ul PEIICHHs] pPeajbHbIX  3a1ad
MPUKJIAAHOTO XapakTepa.

HenpeprsiBHble (QyHKIIMM W UX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHMs] HEPAaBEHCTB. [IprMeHeHMe CBOMCTB HENPEPHIBHBIX
GbyHKUMI 114 peleHust 3a1a4.

[lepBas u BTOpasi mpou3BoiHbIe GyHKIMHU. OnpeneneHue, reOMETPUIECKUN U
(du3nYecKuil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHH.



[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU (DYHKIIHA.

MHoxkecTBa M JIOTHUKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM MU HUX CBOMCTBA. Jlnmarpammsl
Oiinnepa—Benna. I[IpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOrO ammapara  JJis
OINMCAHUS PEAIbHBIX IPOLECCOB WM SBICHHUM, IPU PELUICHUM 3a4a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYEeCKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHHUS.

11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbnubie u nensie uncna. [[puMeHeHre NPU3HAKOB JEIUMOCTU LIEJIBIX
qyuces, HauOonpmuid obmui genutens (ganee — HOJl) m HamMeHslee oOlee
kpatHoe (nanee — HOK), octaTkoB o moaysmto, anroputma EBkiuaa st pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO Yuclia. ApudMeTrnuueckue omnepanuu ¢ KOMIUIEKCHBIMHU
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncna. [Ipumenenue
KOMIUIEKCHBIX YUCEIN JIJISl pelieHns] PU3NYECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema ¥ COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMHM €  IIOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpUuroHoMeTpuyecKuX HEPaBeHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapupMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS] CHUCTEM U COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHEHHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3a7ad W3 Pa3IMYHbIX 00JacTell HayKh U peajbHOU
KW3HU, HHTEPIPETALHNS ITOTYYEHHBIX PE3YJIbTATOB.

DOyHKUNH U TPaPUKH

I'padpux xommosummu Gyuknmit. ['eomerpudeckue 00pa3pl ypaBHEHHU W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKHu.

I'paduueckrie MeTonsl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMHU.



Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEATTbHOW KU3HU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOoJsblllero W HAMMEHBIIEr0  3HAYCHHM
HEeMpepbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UII HAXOXKJACHUS HAWIY4YlIEro PENIEHUS B
MPUKIAIHBIX 3aJadax, JJIsl ONPEACIICHUS CKOPOCTH U YCKOpPEHHMs IIpollecca,
3aJlaHHOTO (hOPMYJION UK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuiia HaxoX1eHUs TepBOOOPa3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpaa. Brruucinenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[Ipumenenue uHTErpaia s HAXOXKACHHUS IUIONIAACH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Tpumepsl pemenuit auddepeHMaIbHBIX ypaBHEHHH. MartemaThuueckoe
MOJIETMPOBAHME PEANbHBIX TMPOLECCOB C TMNOMONIbI0  JH(depeHInaTbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJITEBPA WU HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBIM YPOBEHDB) HA YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOUN MO3UIIMU 00YUYaIOIIETOCsd KaK aKTUBHOT'O U OTBETCTBEHHOI'O WJIEHAa POCCHMCKOTO
oO1iecTBa, MPEJACTABICHUE O MAaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUM, TIPOLEAYP
IPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE B3aUMOJICUCTBOBATH C COLMAIIBHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOM MICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HACTOSIIEMY POCCUUCKOM
MaTeMaTHKH, I[IEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSM POCCHUHUCKUX MATEMAaTHUKOB M POCCHUUCKON MaTeMaTH4YeCKOU
IIKOJIbI, KCTIOJIB30BaHUE ITUX JIOCTHXKEHHUM B APYTUX HAyKaX, TEXHOJIOTUSX, chepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
NOBEJEHUS, CBSA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM [IOCTUKEHUN HAyKU U JIESITEIbHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAash ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
pEelIeHn, pacCyXI€H!I, BOCOPUMMUYUBOCTh K MATEMAaTUYECKUM aCIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMSA:

c(hOpMHPOBAHHOCTh YMEHHUS NMPUMEHATh MAaTeMAaTUYECKHUE 3HAHHUS B MHTEpecax 370pOBOTO M Oe3ormacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY 3JI0POBBIO (30pOBOE MHUTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUU U
OTIbIXa, peryispHas (Qusuyeckas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHUAX CIOPTHUBHO-
03/I0POBUTEIIBHOM JI€STEIIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS



FOTOBHOCTh K TPYJy, OCO3HaHWE LIEHHOCTH TPYAOIIOOUS, MHTEpPEC K pasziuyHbIiM chepam mnpodeccuoHanbHOMI
NEATENIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOW W €€ MPUIIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccu M peaau30BbIBATH COOCTBEHHBIC >XMU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTE€MaTUYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU MKU3HH, TOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEIICHUU
MPAKTUYECKUX 3aJ1a4 MAaTEMAaTUYECKON HAIIPABIEHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPbI, TOHUMAHHUE BJIMSHUS COLMAIBHO-DKOHOMUYECKHX IMPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COLMATBHOM Cpelibl, 0OCO3HAHUE TJIO0ATBLHOTO XapaKTepa dKOJIOTUYECKUX MPoOJIeM, OpUEHTALIUS
Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM ISl pelIeHus 3a7a4 B 00JIaCTH OKPY’KaloLIel Cpe/ibl, IIIaHUPOBaHUE MOCTYIIKOB
Y OLIEHKHU UX BO3MOXHBIX IMOCIEACTBUAM IJIs1 OKPYKAFOUIEH CPELBL;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM
NPaKTUKH, TMOHMMAaHWE MaTEeMAaTHYeCKOW HayKh Kak cgepbl YeIOBEYECKOW JEeATCIBHOCTH, ATanoB €& pa3BUTHS H
3HAYUMOCTH JJI PA3BUTHS LIMBWIN3ALMH, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTUYECKOM KYJIBTYpPOU KaK CpPEIACTBOM
IIO3HaHUs MHUpPA, TOTOBHOCTb OCYLIECTBIISATH IPOCKTHYK) M HCCIIEIOBATEIBCKYIO JESATEIbHOCTh WHAWBUAYAIbHO U B
IPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTeMAaTHYECKUX OOBEKTOB, MOHATHUN, OTHOIICHUNH MEXKTY
MOHATHUAMH, (OPMYJIHPOBATH OMNPEACICHUS TOHATHH, YCTAaHABJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KilaccHU(UKAIMH,
OCHOBaHUS JIJIs1 0000IICHHS M CPAaBHEHHUS, KPUTEPHUH IPOBOIMMOI0 aHAJIHM3a;

BOCIIPUHHUMATh, (POPMYIUPOBATh M MPEOOPA30OBLIBATH CYKJICHUS: YTBEPAUTEIBHBIC U OTPUIIATCIIbHBIC, CIMHUYIHBIC,
YaCTHbBIC U OOIIIHUE, YCIOBHBIE;

BBISBIIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HM M NMPOTHBOpEYHUs B (aKkTaX, JAaHHBIX, HAOIIOJCHUSAX U
YTBEPKICHUSAX, TPEJIaraTh KPUTEPHUU JJISI BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;



JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3AaKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTh CaMOCTOSITENILHO JIOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKACHHM (TpsiMble M OT MPOTUBHOIO),
BBICTPaUBaTh apryMEHTALNIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOIbI;

BBIOMpATh Ccoco0 pelleHus y4yeOHOW 3a7auM (CpaBHMBATh HECKOJIBKO BapUaHTOB pEIICHHs, BbIOMpaTh Hauboliee
MOAXOJAIINN C YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIIbCKUN MHCTPYMEHT MO3HaHUs, (OpPMYIMPOBATh BOIPOCH], PUKCHUPYIOIIHE
OpOTUBOpeUne, MpodJeMy, YCTaHaBIMBATHL HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, APryMEHTHUPOBATH CBOIO
NO3UIMI0, MHEHUE;

IPOBOAUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEIOBAaHUE IO YCTAHOBJIECHHUIO OCOOEHHOCTEM
MaTEMaTUYECKOr0 O0BEKTA, SIBIICHHUS, ITPOIIECCA, BBISBICHUIO 3aBUCUMOCTENH MEXKYy 00bEKTaMU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOSATEIbHO (QOpMyNHpPOBaTH OOOOIIEHUS M BBIBOJALI MO pe3yibTaTaM MPOBEAEHHOTO HAOIONECHMUS,
UCCJIeIOBAaHUs, OIICHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTAaTOB, BHIBOJAOB U 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpoOIlecca, a TAKKE BBIIBUraTh MPEANOJIIOKEHHUS] O €r0 pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH JE€(UIUTH HTHPOPMAIUH, TaHHBIX, HEOOXOIMMBIX AJI1 OTBETA Ha BONIPOC U AJIs PEILICHUS 3a]auH;

BBIOMpaTh MHGMOpPMALMIO M3 HUCTOYHUKOB DA3JIMYHBIX THUIOB, aHAIU3HPOBaTh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHNUS;

CTPYKTYpUpPOBaTh HHPOPMALHIO, IPEJCTABIAT €€ B pa3iIn4HbIX (popMax, WITIOCTPUPOBATH IpaduuecKy;

OLIEHUBATh Ha/IEKHOCTh MH(OPMALIMU IO CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eCTBUS
Oo01enue:
BOCIIPUHUMATh U (HOPMYIHPOBATH CYKJICHHUS B COOTBETCTBHU C YCJIOBHSMH M IEJISIMH OOIIEHHUS, SCHO, TOYHO,
IPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX M ITMCBMECHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAYy PCIICHHS 3a/1a4H,
KOMMEHTHUPOBATH MOJyYCHHBIA PE3yJIbTaT;,



B XoZ€ OOCYXIEeHHUs 3aJaBaTb BONPOCHl MO CYIIECTBY OOCYXKJaeMOM TeMbl, MpOoOJIEMBbl, pelmaeMoil 3aaauu,
BBICKa3bIBaTh MJIEU, HAIICJICHHbIE HA TIOUCK PELIEHUs, COMOCTABIATh CBOU CYKIEHUS C CYKIEHUSMU APYTUX YUYACTHHUKOB
auanora, oOHapyKMBaTh Pa3jIMuM€ U CXOJICTBO NMO3ULUH, B KOPPEKTHOU (opme (GpopMyaupoBaTh pa3HOTrIacHsi, CBOU
BO3paXKEHUS;

MPEACTaBIATh PE3yJIbTaThl PEIICHUS 3a/layu, HKCIIEPUMEHTA, MCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIBLHO BBIOMPATh
(opMat BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAMN U OCOOCHHOCTEN ayIUTOPHH.

PeryisiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE TeiicTBUSA

Camoopranusanus:

COCTaBIIATH IIJIaH, QJITOPUTM PEIICHHS 3aJa4H, BBIOMPATh CIOCOO PEIICHHS ¢ YYETOM HMEIOIIUXCS PECYPCOB W
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(OPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII NHTEJJIEKT:

BJIQJICTh HAaBBIKAMH I103HABATEIBHOW pe(ICKCHMM KaK OCO3HAHMS COBEpIIAEMBbIX JEHCTBUH W MBICTUTEIBHBIX
IPOIIECCOB, MX PE3yJbTaTOB, BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISA Tpollecca M pe3ysbTaTa PEIICHHS
MaTEeMaTHYECKOM 3a/1a4u;

IPEJIBUICTh TPYIHOCTH, KOTOPBhIE MOTYT BOSHUKHYTh MPH PEIICHUH 3a]a4H, BHOCUTh KOPPEKTUBBI B ICSITCIILHOCTD Ha
OCHOBE HOBBIX 00CTOSITEIIBCTB, JaHHBIX, HAHJICHHBIX OMTUOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa 1AW M YCJIOBHUSAM, OOBSACHATH NMPHUYMHBI JOCTHKCHHUS WIH HEIOCTHIKCHHS
PE3YJIBTATOB JICATCILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eITeIbHOCTD:

MOHMMATh M MCIOJb30BaTh MPEUMYIIICCTBA KOMAHIHONH U WHIWBUIYaJIbHON paOOThI MpU PEIICHUHM y4eOHBIX 3aj1ad,
IPUHUMATh IICJIb COBMECTHOM JCSITCIIBHOCTH, IUIAHHUPOBATH OPTraHM3AIlMI0 COBMECTHON pPaOOThI, pacHpeaeisTh BHIBI
paboT, ToroBapuBaThCs, 0OCYKIATh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFOICH;

y4acTBOBAaTh B TPYIIOBBIX (Gopmax padoThl (0OCYXJIEeHHS, OOMEH MHEHHHA, «MO3TOBBIC IITYpMbI» M HWHBIC),
BBITIOJTHATH CBOIO YacTh pabOThI M KOOPJIUHUPOBATH CBOM JACHCTBHS C IPYTMMHU YWICHAMH KOMAaHJIbl, OIICHUBATh Ka4yeCTBO
CBOET0 BKJIaJa B OOIINI MIPOIYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHHKAMH B3aMOICHCTBHS.

IHNPEAMETHBIE PE3YJIBTATBI



K xonny oOyuenuss B 10 kiacce oOydaromuiics MOAYYUT CIAEAYIOIIME NPEIMETHBIE PE3YNbTaThl MO OTIAEIbHBIM
TemMaM paboyeil mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHATIU3a:

Yuciia ¥ BBIYUCTCHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMM: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas nepuoauyeckas JIpoOb, MPOLIEHTHI,
MPPALMOHAIBHOE YHCIIO, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTENBHBIX YNCEI, MOAYJIb TEUCTBUTEIBHOTO YUCA;

MPUMEHATh IpOoOM U MPOUEHTHI JJI1 pelIeHUs MPUKIATHBIX 3a7a4 M3 pa3IUYHBIX OTpaciied 3HAaHUW U pealbHOU
KU3HH;

NPUMEHSTh TPUOTMKEHHBIE BBIYMCIICHHUS], IPaBUiIa OKPYIJICHUS, IPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHU;

CBOOOJIHO OIEpPUPOBATH MOHSATUEM: CTENEHb C LIENbIM IOKa3aTesieM, MCIOJIb30BaTh MOJAXOJALIYI0 (opMy 3amucu
JNENCTBUTENIBHBIX YUCET JJISl PELICHUS TPAKTUYECKUX 3aJ1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: ApUPMETUUECKUI KOPEHb HATYPaJIbHON CTENCHH;

CBOOOJTHO OMIEPUPOBATH MOHATUEM: CTENIEHDb C PAIlMOHATLHBIM OKA3aTEeJIeM;

CBOOOJTHO OMIEPUPOBATH MOHATUSMU: JIOrapu(dM Yucia, 1eCITUYHbIE U HATypaJbHbIe JIorapudmbi;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHT€HC YHCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHITHIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPABHEHHS U YPaBHEHUSI -
CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3INYHbIE METO/bl PEHICHHUS PAllMOHAIBHBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUM, PUMEHSITH METO/T
MHTEPBAJIOB ISl PEIIEHUSI HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHITHAMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOM, MHOTOUJIEH C IEeJbIMU KOd(hPUImeHTamu,
KOPHU MHOTOWIECHA, MPUMEHATh JEIC€HUE MHOTOWJIEHa Ha MHOTOWIEH C OCTAaTKoM, TeopeMy be3y u teopemy Buera nis
peleHns 3a1ay;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: CUCTEMA JTMHEWHBIX YpaBHEHHM, MaTpuUIla, ONPEACIUTENb MATPHUIBI 2 X 2 U €0
Ir€OMETPUYECKUI CMBICI, MCIIOJIb30BaTh CBOMCTBA ONpENEAUTENs 2 X 2 1 BBIYMCICHHS €r0 3HA4EeHUs, NPUMEHATH
ONPENEIIUTENN JJIsl PEIICHNUs] CUCTEMBI JIMHEHHBIX YPABHEHUH, MOJEINPOBATh PEAJIbHbIC CUTYallUHd C ITIOMOIIBIO CUCTEMBI
JVHEHWHBIX YPAaBHEHUM, UCCIEAOBATh NMOCTPOCHHBIE MOJEIN C IIOMOLIBIO MATPHUIl U ONPEACIMUTENIEH, NHTEPIIPETUPOBATH
MOJYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JACHCTBUM C KOPHIMHU JIJIsl MPEOOPA30BAHUS BBIPAKECHHUI;



BBITIOJTHSTH MIPEO0Pa30BaHMS YUCIOBBIX BBIPAKCHHIA, COIEPIKAIINX CTETICHH C PAllMOHAIBHBIM ITOKa3aTeseM;

MCII0JIb30BaTh CBOMCTBA JIorapu(pMoB A1 peoOpa3zoBaHus JOrapu(pMUUECKUX BbIPAKEHUN;

CBOOO/IHO OTEPHUPOBATH MOHATHIME: UppaAIMOHATbHBIC, TIOKa3aTeNbHbBIE U JTOrapu(MUIECKUE YPABHEHHSI, HAXOAUTh
WX PEIIEHUS C TIOMOIIBIO PAaBHOCUIILHBIX MIEPEX0A0B UM OCYIIECTBIISS MPOBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI sl IpeoOpa3oBaHUS TPUTOHOMETPUIECKIX BBIPAKCHH;

CBOOO/IHO OTEPUPOBATH IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATh HEOOXOAMMBIE (HOPMYIBI IS
peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHHUIA;

MOJICTIMPOBAaTh pEajbHbIC CHUTYallMH Ha SI3bIKE anreOpbl, COCTABISTh BBIPAXKCHHs, ypaBHEHWS, HEPABEHCTBA IO
YCTIOBHIO 3aJ1a4, UCCIIEJIOBATh TOCTPOCHHBIE MOJIEIIH C UCTIOIB30BaHUEM arlapara aareopsol.

DyHKIUH U TPaPUKu:

CBOOOIHO OIEPUPOBATH MOHITHAMH: (QYHKIHS, CHOCOObI 3amaHus (YHKIMH, B3aWUMHO OOpaTHbIC (YHKIIHH,
KoMmmo3unus GpyHKImii, rpaduk QYHKIUH, BBIIOIHIATE 3JIEMEHTapHbIE MpeoOpa3oBaHus rpauKoB GyHKIUMT;

CBOOO/IHO OMNEPHUPOBATH MOHITHIMH: OOJIACTH OMpPENEICHUS W MHOXKECTBO 3HAUCHWUH (QYHKIHMH, HYTU (QYHKIIHH,
POMEXXYTKH 3HAKOTIOCTOSHCTBA,;

CBOOO/IHO OIEPUPOBATh MOHATUAMM: UYETHbIE U HEUYETHbIE (YHKUUHU, NEpUOAMYECKHE (YHKLIUHU, HPOMEXKYTKU
MOHOTOHHOCTH (YHKLUH, MAaKCUMyMbl U MUHUMYMbl (pYHKIMH, HauOosblllee M HaUMEHbIlEEe 3HAUeHHE (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO OIEpPUPOBATh IOHATUSAMU: CTENEHHAass (QYHKUMS C HaTypaJbHBIM M ILEJNbIM IIOKa3aTeleM, TIpaduk
CTENeHHON (YHKIIMU C HATypaJbHBIM W IIEJBIM IOKa3areieM, rpaduk KOpHsS N-OM CTeNeHW Kak (DYHKIUM OOpaTHOM
CTEIIEHU C HaTYpaJIbHBIM [10Ka3aTelIEM;

ONepUpOBaTh MOHATHAMM: JHMHEHHAs, KBaJpaTWUyHass WU JApOOHO-JIMHEHHass (PYHKUMH, BBIOJIHATH 3JIEMEHTapHOE
HCCIIEJIOBAHNE U TIOCTPOEHUE UX TpaUKOB;

CBOOOJTHO OMEpUpPOBATh MOHATHSIMH: TOKa3zaTelabHas W JorapudmMuyeckas (QyHKIIUU, UX CBOWCTBA M TpaduKH,
MCIOJIb30BaTh X I'paUKU JUIs pEIICHUs] ypaBHEHUMH;

CBOOOJIHO OMNEPUPOBATh MMOHATHAMH: TPUTOHOMETPUYECKAsi OKPYKHOCTb, OIpPEACIIEHUE TPUTOHOMETPUUECKHUX
(YHKIMIA YHCTIOBOTO apryMEHTa;

UCIOB30BaTh Ipaduku GyHKUMN JUIsI UCCIIETOBaHMS MPOLECCOB U 3aBUCHUMOCTEH MpU pEHICHUH 3aJad U3 APYTUx
y4eOHBIX MPEAMETOB U pealbHOMN KU3HH, BBIPaXKaTh GOpMyJIaMU 3aBUCHUMOCTH MEXIY BEIMUYNHAMU;

Hauyana maTeMaTH4yecKOro aHajm3a:



CBOOOJHO ONEPUPOBATh MOHATHAMU: apuMeTHUecKass U reoMeTpuyeckas Mporpeccusi, 0ECKOHEYHO YObIBaroIast
reOMETpUYECKas MpOrpeccHsi, JIMHEWHbIH U OSKCHOHEHIMAIbHBIA pOCT, (OpMyJa CIOXKHBIX HPOLEHTOB, HUMETh
MIpPEICTaBIEHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUH ISl PEILIEHUS PeabHbIX 334 MPUKIIAJHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MTOCIIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHUSI MTOCJIEI0BATEIbHOCTEM, MOHOTOHHbIE U
OTpaHUYEHHbIE TOCIEJOBATEILHOCTH, MOHUMAaTh OCHOBBI 3apOXKICHUS MATEMAaTUYECKOrO aHaldu3a Kak aHajiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: HENpPEpbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka (QyHKIUH, ACUMIITOTHI
rpaduka GyHKUINH;

CBOOOJTHO OMNEpPUPOBATh MOHATHEM: (YHKILHS, HENpEepbIBHAs Ha OTpE3Ke, NPUMEHSTh CBOMCTBA HENPEPBIBHBIX
GyHKUIUN 11 penieHus 3a1ay;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: TIEPBasi U BTOpasi MPOU3BOIHbIE (YHKIIMH, KacaTesbHasl K Tpaduky QyHKINY;

BBIUUCIISITh NMPOU3BOJHBIE CYMMBbI, NMPOU3BEACHMS, YACTHOIO M KOMIO3UIUMHU JBYX (GYHKIUH, 3HATH MPOU3BOJIHbBIC
AIIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh FT€OMETPUUECKHUN U (PU3MUECKUN CMBICIT IPOU3BOIHOM /JIsl PELIEeHUS 3a1a4.

MHoxkecTBa U JIOTHKA:

cBOOOJ/IHO ONEPUPOBATH MOHATHUSIMHU: MHOXKECTBO, OTIEpALlUN HAJl MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar [Uisl ONMCAaHUs PEAIBHBIX IPOLIECCOB U SIBJICHUN, IIPU PEILICHUU
3a]a4 U3 IpYrux yuyeOHbIX PEIMETOB,;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: OIpPEAENICHUE, TEOpeMa, ypaBHEHHUE-CIIEJCTBUE, CBONCTBO MaTEeMaTUYECKOTO
00BEKTa, I0KA3aTeIbCTBO, PABHOCWIIbHBIC YPaBHEHUS U HEPaBEHCTBA.

K xonny oOyuenus B 11 kiacce oOydyaromuiics MOJTYYUT CIEAYIOIIUME MPEAMETHBIE PE3yibTaThl MO OTAEIbHBIM
TemMaM paboueil mporpamMMbl y4eOHOTO Kypca «Anredpa v Hauaja MaTeMaTHYeCKOro aHaIU3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOO/IHO OINEPUPOBATH MOHATHSAMH: HATYpaJbHOE M II€JI0€ YHUCIO, MHOXKECTBA HATYpaJbHBIX M LEJbIX YHUCE,
MCITI0JIb30BaTh Npu3Haku Jaenaumocty nenbix gyuces, HOJ[ u HOK HaTypanbHBIX uncen s pelieHus 3aaad, MPUMEHATh
anroput™m EBKinna;

CBOOO/IHO OMNEpPUPOBATh TMOHITHEM OCTaTKa IO MOJYJI0, 3aMUChiBaTh HATypajbHbIE 4YHCJIA B Pa3IUYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;



CBOOOIHO OTMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO KOMIUIEKCHBIX YHCEN, MPEICTaBIATH
KOMIUIEKCHBIE YUCIIa B aNreOpandecKkoil 1 TPUTOHOMETPUIECKOU (opMe, BHIOTHATH apupMETHUECKUE OTIEPAllii ¢ HUMHU
1 n300pakaTh Ha KOOPIWHATHON TUIOCKOCTH.

YpaBHeHUS] M HEPABEHCTBA:

CBOOOJIHO OMEpUPOBATh TMOHATHUSAMHU: HPpPALMOHAIBHBIC, TOKa3aTeIbHbIe H JIOTapU(MUYECKHE HEPABEHCTBA,
HAXOJWUTb UX PEIICHHUS C TIOMOIIBIO PABHOCHIIBHBIX TIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MPHU PEelIeHUH TPUTOHOMETPHUUECKOTO ypaBHEHUS;

CBOOO/IHO OMEpPUPOBATH TMOHSATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHITh HEOOXOMUMBbIC (OPMYIBI AJIS
PEIICHHS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OTIEPUPOBATH MOHITHSIMH: CHCTEMa M COBOKYITHOCTh YPaBHCHHUI M HEPABEHCTB, PABHOCHIBHBIC CHCTEMBI U
CUCTEMBI-CIICICTBYSI, HAXOAUTh PEIICHUSI CUCTEMBl M COBOKYITHOCTEH paIlOHAIbHBIX, HPPAIMOHAIBHBIX, TTOKa3aTeIbHBIX
 JIorapu(PMUYECKUX YPaBHECHUH U HEPABCHCTB;

pelaTh palMoHalbHbIEC, HPPAllMOHATIFHBIC, TOKA3aTEIbHBIE, TOTApH(PMHUUECKHUE U TPUT OHOMETPHYECKHUE YPaBHECHUS U
HEpaBEHCTBA, COJIEPIKaIINe MOAYIIH U TapaMeTphl;

IPUMEHSTH TpaduuecKre METOIbI JIsl pEeIICHUs] YPAaBHEHUI U HEPABEHCTB, a TAakXKe 3a/lay C apaMeTpaMu;

MOJIETUPOBATh PEAJIbHbIE CUTYaIlMd Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAKEHHS, YPABHEHMs, HEPABEHCTBA U MX
CUCTEMBI TIO YCIOBUIO 3aJlayd, HCCIEIOBaTh IIOCTPOEHHbIE MOJEIU C HCIOJIb30BAaHWEM ammapara anredpsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ybTar.

DYyHKUNH U TPAPUKH:

CTpOUTH TpadUKU KOMIO3UIIUK (QYHKIHI C TOMOIIBIO JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOWCTB KOMITO3HIIMH JIBYX
dynKImi;

CTPOUTH T€OMETpUYECKHEe 00pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPIMHATHOM TUIOCKOCTH;

CBOOOTHO OMIEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITHH;

MPUMEHATh QYHKIIUU JJIsT MOJICTUPOBAHUS M KICCIICIOBAHUS PEATBHBIX MPOIIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIu3a:

MCITIOJIb30BaTh TIPOU3BOIHYIO JIJISl UCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJUTh HAaMOOJbIIICE M HAMMEHBIIICEe 3HAUCHHS (YHKIIMN HEMTPEPHIBHON HA OTPE3KE;

MCITIOJIB30BaTh MPOW3BOAHYIO IS HAXOXKJCHUS HAWIYYIIIETO PEIICHHUS B MPUKIATHBIX, B TOM YHUCJE COIMAIIBHO-
HYKOHOMHYECKUX, 3a/1a9ax, JIJIsl OMPEETICHIS CKOPOCTH M YCKOPEHUS Ipoliecca, 3aIaHHOT0 (hOopMyIoi uiu rpadukom;



CBOOOJHO ONEpUPOBaTh MOHATHAMHU: TNE€PBOOOpa3Has, ONPEACIEHHBIA HMHTErpaji, HaxOAuTh NEPBOOOpPA3HBIE
AIIEMEHTAPHBIX (PYHKIMI U BBIYUCIATH HHTErpai 1o popmyne Herorona-Jleitonuna;

HAXOJUTh TUIOLIAAM IIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TIPEJICTABIEHHE O MAaTeMaTUYECKOM MOJCIUPOBAHUM Ha MpUMEpe CcOocTaBieHus AuddepeHIranbHbIX
YPaBHEHUM;

pelarh NPUKIAIHbIE 3a/la4yd, B TOM YHUCJE COLMAIBHO-PKOHOMHYECKOTO U (DU3UYECKOTO XapaKTepa, CPeACTBAMHU
MaTEeMaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uu¢poBbIe
Ne i/ IporpaMmb P Beero Kontpoabusie  IIpakruueckue f)ﬁpg)f;I)OBaTeLmee
padoThbI padoThI pecypeb

MHO0XEeCTBO JEMUCTBUTEILHBIX YHUCE. https://resh.edu.ru

1 Mmuorowiensl. PaninonanbsHbie 24 1
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEVHBIX YPaBHEHUIN

5 Oyukiun u rpadguku. CTeneHHas 12 1 https://resh.edu.ru
(GYHKIMS ¢ HEIBIM [TOKa3aTeIeM

3 ApudmMeTnyeckuit KopeHb N-ou 15 1 https://resh.edu.ru
cternieHd. MpparmoHaibHble ypaBHEHUS

4 [TokaszaTenbHass PyHKITHUS. 10 1 https://resh.edu.ru
[Toka3aTenbpHBIC YpaBHEHMSI

5 Jlorapudmudeckas QyHKIIHS. 18 1 https://resh.edu.ru
Jlorapudmudeckne ypaBHEHUS

5 TpuroHoMeTpu4eCcKre BEIPAKCHHS 99 1 https://resh.edu.ru
ypaBHEHUS

7 [TocnemoBaTenbHOCTH U IPOTPECCUN 10 1 https://resh.edu.ru
HenpepriBHbIe hyHKIINM. https://resh.edu.ru

8 20 1
[IpounsBogHas

9 IToBTOpeHnue, 00061ICHNE, 5 2
CUCTeMAaTH3allns 3HAHUH
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11 KVIACC

KonnuecTBo yacoB JIEKTPOHHBIE
No 1/ HaumeHnoBaHue pa3iesoB U TeM Kontpossmbie | IpaxTiaeckue (uu¢posbie)
NMporpaMMblI Bcero 5 p o0pa3oBaTeibHbIE
padoThI padoThI pecypeI

1 Hccnenoanvie pyHKIHN C TTOMOIIBIO 99 1 https://resh.edu.ru
IIPOU3BOAHOM

2 [lepBooOpa3Has u UHTErpa 12 1 https://resh.edu.ru
I'paduku TPUTOHOMETPUUCCKUX https://resh.edu.ru

3 ¢yukuuit. TpuroHomeTpuyeckue 14 1
HEpaBEHCTBA

4 HppanuroHaibHbIe, MOKa3aTeIbHBIC U 24 1 https://resh.edu.ru
jgorapupMUYecKue HepaBeHCTBA

3) KommnuiekcHble yncna 10 1

6 HarypanpHbie u 11e51b1€ Uyncia 10 1
CucreMbl paliOHAIbHBIX,

7 UppalOHAJILHBIX MOKA3aTEIbHBIX U 12 1
Jorapu(pMUYECKUX ypaBHEHUM

8 3ajaun ¢ mapameTpamu 16 1

9 [ToBTOpEeHUe, 0600IIEHNE, 16 9
CHUCTEMAaTHU3aLINs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

Koaun4decTB
0 4YaCOB

Bcero

JJIEKTPOHHBbIEC HU(PPOBHIE
o0pa3oBaTe/IbHbIC PeCypChI

MHO€eCTBO,
omneparuu Haj
MHOKE€CTBAMHU U UX
CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/conspect/19
8222/

JlnarpaMmel
Dilnepa-Benna

IIpumeHenue
TEOPETUKO-
MHOKECTBEHHOTO
arrapara Juist
pelIeHus 3a1a4

PanmonanesHbIe
YHCIIa.
OOBIKHOBEHHEIE U
NeCATUYHBIE TPOOH,
IIPOLICHTHI,
OecCKOHEUHEBIE
NEePUOTNUECKUE
Ipodu

PanmonanrnHbIe
YHCa.
OOBIKHOBEHHEBIE U
NECATHYHBIE TPOOH,
IIPOIICHTBHI,
OECKOHEUHBIC
IIEPUOTHUCCKHUE
Ipodu

[Ipumenenue
npoOeii u
MIPOLICHTOB JJISI
penieHus
MIPUKJIAJIHBIX 337124

[Ipumenenue
npobeit u
MIPOLICHTOB JJIsI



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/

pelIeHus
MIPUKJIAJHBIX 33/1a4

JIeCTBUTEIBHBIC
4JHCa.
PamuonaneHeie 1
UppaloOHaIbHBIC
qucja

https://resh.edu.ru/subject/lesson/4730/start/14907

3/

Apudpmernyeckue
oIepanu ¢
JENUCTBUTEIBHBIMU
YHUCIIaMH

10

Monyns
JIEHCTBUTEIIHLHOTO
YyHciia U €ro
CBOMCTBA

11

[TpubnuxEnnbie
BBIYMCIICHMUS,
npaBuIa
OKpYTIJICHUS,
MPUKUIKA U OI[EHKa
pe3yJibTaTa
BBIYMCIICHUHN

12

OCHOBHBIE METO/IBI
pelIeHUs LENbIX U
JpOOHO-
palMOHAIbHBIX
YpaBHECHUH U
HEPaBEHCTB

13

OCHOBHBIE METOJBI
pellIeHUs LEJIbIX U
JIpOOHO-
palroHaIbHbBIX
YPaBHEHUU U
HEPABEHCTB

14

OCHOBHBIE METOJIBI
pEIICHUS MEJIbIX ’
JIpOOHO-
paIroHaIbHBIX
YpPaBHEHUU U
HEPABECHCTB

15

MHuoroujieHsl OT



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

OIHOM IIEPEMEHHOM.
Jlenenne
MHOIOYJIEHA Ha
MHOT'OYJIEH C
octaTkoM. Teopema
besy

16

MHorouneHs! ¢
LEIBIMU

K03 (HULIMEHTAMHU.
Teopema Buera

17

Pemenune cucrem
JINHEUHBIX
ypaBHEHUU

18

Pemenune cucrem
JINHEUHBIX
YpaBHECHUH

19

Martpuia cucTeMsl
JIMHENHBIX
YpaBHEHUM.
Onpenenurtens
MaTpHIlbl 2X2, €T
reoOMEeTPUYECKUM
CMBICJI B CBOMCTBA,;
BBIYHCJICHHUE €TO
3HAYCHHUS

20

Onpenenurtens
MaTpuIlbl 2X2, €To
F€OMETPUUECKHUI
CMBICJI ¥ CBOMCTBA;
BBIYHMCIICHHUE €TO
3HAYCHHUS

21

[Ipumenenue
ONpPENECTUTENS IS
pEILICHUS] CUCTEMBI
JIMHEHNHBIX
YpaBHEHUU

22

Pemenue
MPUKJIAIHBIX 33744 C
MMOMOII[bIO CUCTEMBI
JIMHEUHBIX
YPAaBHECHHMU




23

Pemenue
NPUKJIIAIHBIX 334 C
MOMOILLIO CUCTEMBI
JIMHEHWHBIX
YpaBHEHUH

24

KontponbHas
pabota Ne 1
"ParnonanbHbie
YpaBHEHHUS U
HEPAaBEHCTBA.
CucreMbl TMHEHHBIX
ypaBHEHHI"

25

Crenennas
(GyHKIUS, CIIOCOOBI
3a/1aHusl PYHKITHH.
Bsaumuo obpatHbie

byHKIUY.
Komnozuius

byHKIMI

26

I'paduk GpyHKIIHH.
DJIeMEeHTapHbIC
npeoopa3zoBaHuUs
rpadukoB G yHKITUN

27

Ob6nactb
OTIpeJICIICHHS U
MHOKECTBO
3HAYCHUH () YHKITUH.
Hymu dyakmum.
[IpomexxyTKH 3HaK
MIOCTOSTHCTBA

28

YETHRIE 1 HEUETHBIE

byHKIUY.
[Tepunonnueckue

GyHKIMU.
[TpomexyTku
MOHOTOHHOCTH

byHKIIN

29

Maxkcumymsbl 1
MHUHHUMYMBI

byHKIMIH.
Hauboapmee u




HauMeEHbLIee
3HaueHue (PyHKIHUH
Ha IPOMEKYTKE

30

JInnernas,
KBaJpaTU4HAs U
JTpOOHO-THHEHAs
byHKIMHU

31

DJIEeMEHTapHOE
UCCIIeIOBaHUE U
OCTPOECHHE
rpaduKoB 3TUX
byHKIMI

32

DJIEeMEHTapHOE
UCCIIeIOBaHUE U
MIOCTPOCHHE
rpaduKoB 3TUX

byHKIMI

33

CrerneHn C 1EThIM
[MOKa3aTeIEM.
bunom Hrrorouna

34

Crenennas QpyHKIIUS
C HaTypaJbHbIM U
IIEIBIM
nokaszareneMm. Eé
CBOMCTBa ¥ rpaduk

35

KontponbHas
pabora Ne 2
"CreneHHas
byakaus. EE
cBoiicTBa u rpadux"

36

ApudmeTnyeckuii
KOpEHb
HaTypaJbHOU
CTEIIEHU U €T0
CBOICTBA

https://resh.edu.ru/subject/lesson/5498/start/27254

2/

37

Apudmernyeckuii
KOpEHb
HaTypaJbHOU
CTEIIEHU U €T0
CBOWCTBA

38

[IpeobpazoBanus



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

YUCIIOBBIX
BBIPAKCHUH,
coJepKalux
CTEIIEHU U KOPHU

39

[IpeobpazoBanus
YHCJIOBBIX
BBIPaXCHU,
coJiepKaIlnux
CTENEeHU U KOPHU

40

[TpeobpazoBanus
YHUCIIOBBIX
BBIPAXCHU,
coZiepKalux
CTENIEHU U KOPHHU

41

UpparmonanbHbie
ypaBHEHUSI.
OCHOBHBIE METOJbI
perieHus
UPPALMOHATIBHBIX
YpaBHECHUH

https://resh.edu.ru/subject/lesson/5569/start/

42

HppanuoHanbHbie
ypaBHEHUS.
OCHOBHBIE METO/IBI
peuieHus
UPPALMOHATIBHBIX
ypaBHECHUH

43

HppanuonanbHbie
ypaBHEHUS.
OCHOBHBIE METOJBI
peleHus
UPPALMOHATIBHBIX
YpaBHEHUU

44

PaBHOCUIIBEHBIC
MepEXO/IbI B
pelIeHUN
HUPPALMOHATBHBIX
YpaBHEHUU

45

PaBrOCUIIBEHBIE
MepeXo/ibl B
pelIeHUN
HAPPAIMOHAIBHBIX



https://resh.edu.ru/subject/lesson/5569/start/

ypaBHECHUH

46

PaBHOCHIIBEHBIC
Mepexoibl B
pelIeHnn
MPPaLMOHAIIBHBIX
ypaBHEHUH

47

PaBHOCHIIBEHBIC
IIEPEXO/IbI B
pelIeHUU
VMPPaLMOHAIIBHBIX
YpaBHEHUH

48

CaoiicTBa 1 rpaduk
KOpPHsI N-0i cTeneHu
KaK QyHKIIUU
0o0paTHOM CTEIEeHH ¢
HaTypaJlbHBIM
1oKa3aTeemM

49

CrerneHn C 1EThIM
[MOKa3aTeIEM.
bunom Hrrorouna

50

CgoiicTBa u rpaduk
KOpHsI N-0ii cTerneHn
KaK (hyHKIIUH
00paTHOI1 cTereH  C
HATYpaJTbHBIM
noKa3zaTesieM

o1

KontponbHas
pabota Ne 3
"CaoiicTBa u rpaduk
KOpHS N-OM CTEICHMU.
Hppaunonanbubie
ypaBHEHUA"

52

CrerieHs ¢
paloOHaTbHBIM
MoKazaTejaeM M €€
CBOMCTBA

53

Crerens ¢
palroHaIbHBIM
MoKazaTejaeM M €€
CBOMCTBA

54

CreneHn C




palroOHaIbHBIM
oKa3aTeleM U eé
CBOUCTBA

55

IlokasarenbHas
byHkuus, eé
CBOICTBa U rpaduk

56

Hcnonb3oBanue
rpaduka GyHKIHHA
IUIS peLeHUs
YpaBHEHUH

57

Hcnonp3oBanue
rpaduka GyHKIUN
JUISL pelLeHUs
YpaBHEHUH

58

IloxazarensHbIe
YpaBHEHUS.
OCHOBHBIE METOJBI
pelieHus
ITOKa3aTeIbHBIX
YpaBHECHUH

59

[TokazarenbHbIE
ypaBHEHUS.
OCHOBHBIE METO/IBI
peuieHus
MOKa3aTeIbHBIX
ypaBHECHUU

60

IloxazarensHbIC
ypaBHECHUS.
OCHOBHBIE METOJBI
pelIeHus
ITOKa3aTeIbHBIX
YpaBHEHUU

61

KonTposnbHas
pabota Ne
4"Tloka3aTenbHas
GyHKIHA.
[Toka3aTenbHble
ypaBHeHHs"

62

Jlorapudwm uncna.
CgoiicTBa
jorapudma

https://resh.edu.ru/subject/lesson/5753/start/27257
4/



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

63

Jlorapudm uucna.
CgoiicTBa
norapudma

64

Jlorapudm uucna.
CgoiicTBa
norapudma

65

JlecsaTUYHBIC U
HaTypalbHbIC
JaorapuQmel

https://resh.edu.ru/subject/lesson/3823/start/19862
5/

66

JlecsaTHYHBIC U
HaTypajibHbIC
JaorapuQmel

67

[IpeoGpazoBanue
BBIPAXCHU,
coJIeprKalInX
JgorapugpMel

68

[Ipeo6pazoBanue
BBIPAXCHU,
COJIepIKaIIIX
JorapudMbl

69

[IpeobpazoBanue
BBIPAKECHU,
coJiep KaIux
JorapudMbl

70

Jlorapudmudeckas
byHKIM, e
CBOMCTBa ¥ rpaduk

https://resh.edu.ru/subject/lesson/3834/start/19868
7!

71

Jlorapudmudeckas
byHkIM, e
CBOICTBA U Tpaduk

72

Ucnonb3oBanue
rpaduka GyHKIIMH
JUTSL pEeILICHUS
YpaBHEHUU

73

Ucnonb3zoBanue
rpaduka GyHKIIMH
JUTSL pEILICHUS
YpaBHEHUU

74

Jlorapudmuyeckue
ypaBHEHUSI.
OCHOBHBIE METOJIEI

https://resh.edu.ru/subject/lesson/4732/start/19884
2/



https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

pelieHus
jaorapupmMudecKux
ypaBHEHUU

75

Jlorapudmuyeckue
ypaBHEHUS.
OCHOBHBIE METO/IbI
penieHus
norapumMudeckKux
ypaBHEHUH

76

Jlorapudmuyeckue
ypaBHEHUSI.
OCHOBHBIE METOJBI
perieHus
norapumMudecKux
YpaBHECHUH

77

PaBHOCUIIBHBIE
Nepexo/ibl B
pelleHuun
norapupMudecKux
YpaBHECHUH

78

PaBHocuibHbBIE
Nepexo/ibl B
pelleHun
norapuMudIecKux
ypaBHECHUU

79

KontponbHas
pabora Ne 5
"Jlorapudmuueckas
byHKIMS.
Jlorapudmudeckue
ypaBHEHUA"

80

Cunyc, KOCHHYC,
TAHT'EHC U
KOTaHI'€HC
YHUCJIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6019/start/19918
1/

81

Cunyc, KOCHHYC,
TAHT'€HC U
KOTaHI'€HC
YHUCJIOBOTO
apryMeHra



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/

82

Apkcunyc,
ApPKKOCHHYC H
aApKTaHI€HC
49K CIIOBOTO
aprymMeHra

83

Apkcunyc,
ApKKOCHHYC U
aApKTaHIE€HC
YK CIIOBOTO
apryMeHTa

84

Tpuronomerpuyecka
s1 OKPY>KHOCTb,
OIIpElICIICHHE
TPUTOHOMETPUUECKHU
X QyHKIUH
YHUCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6019/start/19918
1/

85

Tpuronomerpuyecka
s OKPY>KHOCTb,
OIIpElICIICHNE
TPUTOHOMETPUUYECKHU
X yHKIMI
YHUCIIOBOTO
apryMeHra

86

OCHOBHBIE
TPUTOHOMETPUUYECKHU

e hopmyJIbI

https://resh.edu.ru/subject/lesson/4734/start/19930
5/

87

OCHOBHBIE
TPUTOHOMETPUUYECKHU

e hopmyIbl

88

OCHOBHBIE
TPUTOHOMETPHUUCCKHU

e hopmyIbl

89

OCHOBHBIE
TPUTOHOMETPHUICCKH

e hopmyIbl

90

[IpeoGpazoBanue
TPUTOHOMETPUUYECKHU
X BBIPAXKECHHUU

https://resh.edu.ru/subject/lesson/4324/start/19961
8/

91

[IpeobOpazoBanue
TPUTOHOMETPUUYECKH



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/

X BBIPaXCHUI

92

IIpeo6pazoBanue
TPUTOHOMETPUUYECKH
X BBIPaXCHUU

93

[Ipeo6pazoBanue
TPUTOHOMETPUUYECKH
X BBIPaXCHUU

94

Pemenue
TPUTOHOMETPUUYECKHU
X YpaBHEHUH

https://resh.edu.ru/subject/lesson/6317/start/

95

Pemenue
TPUTOHOMETPUUECKHU
X YpaBHEHUH

https://resh.edu.ru/subject/lesson/4736/start/19974
3/

96

Pemenne
TPUTOHOMETPUYECKHU
X YpaBHEHUU

https://resh.edu.ru/subject/lesson/6314/start/19992
8/

97

Pemenne
TPUTOHOMETPUYECKHU
X YpaBHEHUU

98

Pemenne
TPUTOHOMETPUYECKHU
X YpaBHEHUU

99

Pemenue
TPUTOHOMETPUUECKHU
X YpaBHECHUU

100

Pemenue
TPUTOHOMETPUUYECKHU
X YpaBHECHUU

101

KonTposnbHas
pabora Ne 6
"TpUroHOMETPHUUECK
Y€ BbIpaXEHUS U
TPUTOHOMETPUUYECKHU
€ ypaBHeHUS"

102

ITocnenoBaTenbHOCT
U, CIIOCOOBI 3aJaHus
MOCJIEJOBATEIBHOCT
e. Meton
MaTeMaTHYECCKOMN
WHIYKITUU

https://resh.edu.ru/subject/lesson/5223/conspect/32

6716/



https://resh.edu.ru/subject/lesson/6317/start/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

103

MOHOTOHHBIC U
OTPAaHUYEHHBIC
MOCJIEJOBATCIBHOCT
u. Mcropus ananusa
OECKOHEUHO MaJIbIX

104

Apudmernyeckas
porpeccus

https://resh.edu.ru/subject/lesson/5223/conspect/32

6716/

105

I'eomeTpuueckas
MIPOTrpecCus

https://resh.edu.ru/subject/lesson/5223/conspect/32

6716/

106

beckoHneuHo
yObIBaroIas
reoMeTpuyecKas
nmporpeccus

https://resh.edu.ru/subject/lesson/5223/conspect/32
6716/

107

CyMMa 6€CKOHEYHO
yObIBaroIIen
F€OMETPUUECKOU
POTPECCHH

108

JIMHENHBIN U
YKCIOHEHIIMAIbHBIN
pocrt. Hucno e.
dopMyJia CI0KHBIX
IIPOLICHTOB

109

JIuHeviHbIN U
AKCIOHEHIUATbHbIN
pocrt. Hucno e.
dopMyJia CI0KHBIX
POLICHTOB

110

Hcnons3oBaHue
MPOTPECCUu JJIsi
pEIIEHUS PEATbHBIX
3aJ1a4 MPUKIIATHOTO
Xapakrepa

111

KonTposnbHas
pabota Ne 7
"[TocnegoBaTeabHOC
TH U TIporpeccun”

112

HenpepriBHbIE

GyHKIMT ¥ UX
CBOMCTBA

113

Touka pa3psIBa.
ACUMITOTEHI



https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

rpadukoB ¢ yHKIHMA

114

CaolicTBa QpyHKIUI
HEIpPEPbIBHBIX Ha
OTpE3Ke

115

CaoiicTBa QpyHKIMI
HENPEePhIBHBIX Ha
OTpE3Ke

116

Meton uHTEpPBAIOB
JUJI pELICHUS
HEPABCHCTB

117

MeTton UHTEpPBAJIOB
JUISL pellieHus
HEpPABEHCTB

118

MeTton UHTEpPBAJIOB
JUISL pellieHUs
HEPABEHCTB

119

[Ipumenenue
CBOMCTB
HETMPEPBIBHBIX
byHKIMR 118
pelIeHus 3a1a4

120

[Ipumenenune
CBOMCTB
HETMPEPBIBHBIX
byHKIUN 118
pelleHus 3a1a4

121

IIepBas u BTOpas
IPOU3BOHBIE

byHKIIN

122

Onpenenenue,
F€OMETPUYECKUI
CMBICJI IPOU3BOJHOMN

https://resh.edu.ru/subject/lesson/3976/start/20110
4/

123

Onpenenenue,
(U3UIECKUNA CMBICIT
MIPOU3BOTHOU

https://resh.edu.ru/subject/lesson/4923/start/20098
o/

124

YpaBHeHue
KacaTelbHOU K

rpaduky QyHKIHHA

125

YpaBHeHuUe
KacaTelIbHOU K



https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/

rpaduxky GyHKIUU

126

IIpousBoaHbIe
3JIEMEHTAPHBIX

byHKIMI

https://resh.edu.ru/subject/lesson/6114/start/20107
3/

127

IIpounsBoaHbIe
3JIEMEHTAPHBIX
byHKIMI

128

IIpousBoaHas
CYMMBI,
IIPOU3BE/ICHMUS,
YaCTHOI'O U
KOMIIO3ULIUU

byHKIMI

https://resh.edu.ru/subject/lesson/3954/start/20101
1/

129

IIpousBoaHas
CYMMBI,
IIPOU3BE/ICHMUS,
YaCTHOT'O U
KOMIIO3ULIU U

byHKIMI

130

[IpounsBogHas
CYMMBI,
MIPOU3BEICHMUS,
YaCcTHOT'O U
KOMITO3UITN U

byHKIMII

131

KontponbHas
pabora Ne 8
"IIponzBoHas"

132

[ToBTOpEHME,
00001I€eHuE,
CUCTEMAaTH3aLUs
3HAHUM:
"VpaBaeHus"

133

[ToBTOpEHME,
00001I€eHHE,
CHCTEMAaTH3aIHs
3HaHui: "OyHKIMN"

134

Hrorosas
KOHTpOJIbHAsi paboTa

135

Urorosas
KOHTpOJIbHAsi paboTa



https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

[ToBTOpEHue,
136 006o001IeHHE,

cUCTeMaTHu3alus 1
3HaHUU

OBHIEE KOJIMYECTBO

YACOB 11O 136

I[TPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoka

Koaun4decTB
0 4YaCOB

Bcero

JJIeKTPOHHBbIEC HU(PPOBHIE
o0pa3oBaTe/IbHbIE PeCypChl

IIpumeHenue
IIPOM3BOJHOM K
UCCIIEAOBAHUIO
GyHKUIUN Ha
MOHOTOHHOCTbB U
IKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135
/
https://resh.edu.ru/subject/lesson/3987/start/273810
/

IIpumenenue
IIPOM3BOJHOM K
UCCIIEOBAHUIO
byHKIIMH Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
IIPOM3BOJHOM K
UCCIIEOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
IIPOM3BOIHOM K
UCCIIEOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U

HKCTPEMYMBI

[Ipumenenue
MIPOM3BOIHOM K
VCCIIEIOBAHUIO
byHKIMI Ha
MOHOTOHHOCTbB U
3KCTPEMYMBI

[Ipumenenue
MIPOU3BOJHOU K
HCCJIEIOBAHUIO
byHKIMI Ha
MOHOTOHHOCTbB U

KCTPEMYMBI



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/

Haxoxnenue
HanOOJIBIIETO U
HaMMEHBIIETrO
3HAYEHUS
HENPEPBIBHON
GyHKIUU Ha
OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/

Haxoxnenue
HauOOJIBLIETO U
HAaMMEHBILIETO
3HAYECHUS
HEIPEPBIBHON
(GyHKIIMU Ha
OTpe3Ke

Haxoxnenune
HanOOJIBIIIETO U
HaUMEHBIIIETO
3HAYEHUS
HEIIPEPBIBHON
byHKIIMY Ha
OTpE3Ke

10

Haxoxnenue
HauOOJIBIIErO U
HAaHUMEHBIIIETO
3HAYEHUS
HENPEPHIBHOMN
byHKIMY Ha
OTpe3Ke

11

Haxoxnenue
HauOOJIBIIIETO U
HAUMECHBIIIETO
3HAYCHHUS
HEIIPEPBIBHOMN

byHKIMN Ha
OTpe3Ke

12

Haxoxnenue
HaMOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS
HENPEPBHIBHON

byHKIIUA Ha
OTpE3Ke



https://resh.edu.ru/subject/lesson/6115/start/36346/

13

IIpumeHenune
MIPOU3BOAHOM IS
HaXO0XXICHU
HaWJIyy4l1ero
pellIeHus B
IIPUKJIATHBIX
3ajadax

https://resh.edu.ru/subject/lesson/6195/start/225651
/

14

IIpumenenue
IIPOM3BOIHOM JJIA
HaXO0XKICHUS
HaWJIy4yuIero
pelIeHus B
MIPUKJIIATHBIX
3a7a4yax

15

[Ipumenenue
IPOM3BOTHOM JIJIst
OTIpeICIICHHUS
CKOPOCTH U
YCKOPEHHUSI
nporecca,
3aJIaHHOTO
dbopmyoit uim
rpaduKoM

16

[Ipumenenune
MIPOM3BOIHOM JIJIA
OnpeIeNICHUs
CKOpPOCTH U
YCKOPEHUS
npoiiecca,
3a1aHHOTO
dbopmynoii unm
rpaduxom

17

Kommo3znmus
byHKIII

18

Komrmoznus
byHKIII

19

Komrmoznus
byHKIII

20

I'eomerpuueckue
0o0pa3bl ypaBHEHUI
Ha KOOPJAVHATHOU



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

IIITOCKOCTH

21

I'eomerpuueckue
o0Opa3bl ypaBHEHUI
Ha KOOpAUHATHOU
IUIOCKOCTH

22

KontponbHas
pabota Ne 1
"UccnenoBanue
GyHKUIUH €
OMOIIIBIO
POU3BOAHOMN"

23

[TepBooOpa3nasi,
OCHOBHOE CBOWCTBO
epPBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225713
/

24

[TepBooOpa3zHbIe
AJIEMEHTAPHBIX
¢ynkuui. [Ipasuia
HaXO0KJICHUS
EPBOOOPA3HBIX

25

ITepBooOpa3HbIe
3JIEMEHTaPHBIX
bynakuauii. [TpaBuna
HaXO0KJICHUS
IepBOOOPA3HBIX

26

HNuTerpann.
['eomeTpuueckuit
CMBICJI MHTETpaja

27

Breruucnenue
OIPEAEIIEHHOTO
WHTETpaa rno
dbopmyne HproToHa-
JletiOunia

28

Brruucnenue
OIPEAEIEHHOTO
WHTETpasa 1o
dbopmyne HproToHa-
JletiOunIa

29

[Ipumenenue
HWHTErpaia JJis
HaXO0XKJICHUS
IUIOIIAICH TIOCKUX



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/

(uryp

30

IIpumeHenue
MHTErpaya s
HAaxX0XKJICHUS
00BEMOB
F€OMETPUUECKUX
Tell

31

IIpumepsl pereHui
g depeHnranbHbI
X YpaBHEHUH

32

IIpumepsl pelienui
b depeHraIbHbI
X YpaBHEHUH

33

Marematnueckoe
MOJEINPOBAHNE
peaIbHbIX
IIPOLIECCOB C
MIOMOIIIBIO

b depeHnnaIbHbI
X YpaBHEHUU

34

KonTtponbHas
pabota Ne 2
"[TepBooOpa3zHas u
uHTerpan”

35

TpuronomeTpuueck
ue QyHKIUU, X
CBOWCTBA U
rpaduKu

36

TpuronomeTpuueck
ue QyHKIUHU, UX
CBOMCTBA U
rpaduKu

37

Tpuronomerpuueck
ue GyHKIUHU, UX
CBOWCTBA U
rpaduKu

38

Tpuronomerprueck
ne QyHKIuH, ux
CBOMCTBA U
rpaduku

39

Tpuronomerpruyeck




ue QyHKUHUH, UX
CBOMCTBA U
rpaduku

40

OT160p KOpHE
TPUTOHOMETPUYECK
UX YpPaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPUYECK
O OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECK
UX YPaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPUYECK
O OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUUYECK
UX YPaBHEHUU C
MIOMOIIIBIO
TPUTOHOMETPHUUYECK
OM OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUUYECK
UX YPaBHEHUU C
MOMOIIIBIO
TPUTOHOMETPUUYECK
OM OKPY>KHOCTH

44

Penrenue
TPUTOHOMETPUUECK
VX HEPABEHCTB

https://resh.edu.ru/subject/lesson/4738/start/200420
/

45

Penrenue
TPUTOHOMETPUYECK
VX HEPABEHCTB

46

Pentenue
TPUTOHOMETPUYECK
WX HEPABEHCTB

47

Pentenue
TPUTOHOMETPUYECK
X HEPABEHCTB

48

KonTposnbHas
pabota Ne 3



https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/

"I'pacduxu
TPUTOHOMETPUYECK
ux QpyHKIUH.
Tpuronomerpuueck
V€ HepaBeHCTBa"

49

OCHOBHBIE METOJBI
penieHus
IIOKa3aTeIbHBIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/5223/conspect/32
6716/

50

OCHOBHBIE METOJBI
perieHus
[IOKa3aTEIbHbBIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4731/start/159352
/

o1

OCHOBHBIE METOJIBI
perieHus
[I0Ka3aTEIbHbBIX
HEPaBEHCTB

52

OCHOBHBIE METOJbI
perieHus
ITOKa3aTeIbHBIX
HEPaBEHCTB

53

OcCHOBHBIE METOIBI
peIIeHHUS
JAorapu(PpMUIECKUX
HEPABEHCTB

o4

OCHOBHBIE METOJBI
perieHus
jorapuMudIecKux
HEPaBCHCTB

55

OCHOBHBIE METOIBI
perieHus
JIorapuPMUIECKUX
HEPaBCHCTB

56

OCHOBHBIEC METO/IBI
perieHus
JIoTapuPpMUIECKUX
HEPaBECHCTB

S7

OCHOBHBIE METOJIBI
perieHus
HppaIriOHAITBHBIX
HEPaBEHCTB



https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/

58

OCHOBHBIE METOJIBI
pelieHus
HppaIioOHaIbHBIX
HEPABEHCTB

59

OCHOBHBIE METOJBI
penieHus
UPPpALMOHATIBHBIX
HEPaBEHCTB

60

OCHOBHBIE METOJBI
perieHus
UPPALMOHATIBHBIX
HEPaBEHCTB

61

I'padpuueckue
METO/IbI peIeHUs
UppalMOHATBHBIX
YpaBHECHUH

62

I'paduueckue
METO/IbI peIleHUs
UppalMOHATBHBIX
YpaBHECHUH

63

I'paduueckue
METOJIbI peIleHUs
MOKa3aTeIbHbIX
YpaBHECHUH

64

I'paduueckue
METOJIbI PEIICHUS
TIOKa3aTebHBIX
HEPaBEHCTB

65

I'paduueckue
METOJIbI peIIeHUs
JTorapuPpMUIECKUX
YpaBHEHUU

66

I'paduueckue
METOJIbI peIIeHUs
JIoTapuPMUIECKUX
HEPaBEHCTB

67

I'paduaeckue
METOJIbI PETICHUS
JToTapuPMUIECKUX
HEPaBEHCTB

68

['paduueckue




METO/IbI PEIICHUS
MOKa3aTeIbHbIX U
jgorapumMudYecKux
ypaBHECHUH

69

I'padpuueckue
METO/Ibl peIeHUs
MOKa3aTeJIbHbIX U
norapumMudeckux
ypaBHEHUH

70

I'padpuueckue
METO/IbI peIeHUs
NOKa3aTeJIbHbIX U
norapumMudecKux
HEPABEHCTB

71

I'paduueckue
METO/IbI PeIICHUS
MOKa3aTeJIbHBIX U
norapupMudecKux
HEPABEHCTB

72

KontponbHas
pabota Ne 4
"HppauunoHaibHbIe,
NOKa3aTeIbHbIE U
aorapupmMuyecKue
HepaBeHCTBA"

73

KowmruiekcHbie
qHCla.
Anrebpanueckas u
TPUTOHOMETPUYECK
ast GopMBI 3amucH
KOMIIJIEKCHOTO
quclia

74

KowmruiekcHbie
qHCla.
AnreGpandeckas u
TPUTOHOMETPUUYECK
ast hopMBI 3amMCH
KOMITJIEKCHOTO
qucla

75

ApudmeTtnyeckue
orepaluu ¢




KOMIIJICKCHBIMH
qucCjiaMH1

76

Apudpmernyeckue
oIepanu ¢
KOMIUIEKCHBIMU
YHUCIIaMH

77

N3o6paxkenue
KOMILIEKCHBIX
4KCell Ha
KOOPAMHATHOMN
IUIOCKOCTH

78

N3o6paxkenue
KOMILIEKCHBIX
4uCell Ha
KOOPAMHATHOMN
IUIOCKOCTH

79

®opmyiia Myaspa.
Kopnu n-oii
CTEIEHU U3
KOMIUIEKCHOTO
qyucia

80

®opmyiia Myaspa.
Kopnu n-oi
CTEIECHU U3
KOMILJIEKCHOTO
qyucia

81

[Ipumenenune
KOMILJICKCHBIX
YHUCEIT JUIS PEIICHUS
bU3UIECKUX U
TCOMETPUICCKUX
3ajaq

82

KonTposnbHas
pabora Ne 5
"KomriekcHbie
gucia"

83

Harypanbnbie un
LIEJIBIE YUCIIa

84

Harypanbnbie un
LIEJIBIE YUCIIa

85

[IpumeHnenune




MIPU3HAKOB
JEITUMOCTH LENbIX
qucen

86

IIpumeHenue
IIPU3HAKOB
JNEJIMMOCTH LEIIbIX
qucen

87

IIpumeHenue
IPU3HAKOB
JTETUMOCTH IEJTBIX
yucen: HOJl u
HOK

88

IIpumenenue
MPU3HAKOB
JNETMMOCTH LETBIX
yucen: HOJl u
HOK

89

[Ipumenenue
IIPU3HAKOB
JETUMOCTH LETIBbIX
YHUCEN: OCTATKHU I10
MOZYJIIO

90

[Ipumenenune
IPU3HAKOB
JNETUMOCTH LETBIX
YHUCEN: OCTATKHU IO
MOAYJTIO

91

[Ipumenenune
MIPU3HAKOB
JICIUMOCTH 1I€JIBIX
YHCEJ: allTOPUTM
EBximmna s
pelIeHus 3a7a4 B
LICJIbIX YHCIax

92

KonTposnbHas
pabora Ne 6
"Teopus UenbIX
gucesn"

93

Cucrema u
COBOKYITHOCTb
YPaBHECHUM.




PasHocuiibHBIE
CUCTEMBI U
CUCTEMBI-CIIEICTBUSI

94

Cucrema u
COBOKYITHOCTD
YPAaBHECHUM.
PaBHOCHIIBEHBIC
CHUCTEMBI U
CUCTEMBbI-CJICICTBUS

95

OCHOBHBIE METOJBI
pelieHus CUCTEM U
COBOKYITHOCTEM
paloHaIbHBIX
YpaBHECHUH

96

OCHOBHBIE METOJBI
pelieHus CUCTEM U
COBOKYITHOCTEM
UPPALMOHATIBHBIX
YpaBHECHUH

97

OCHOBHBIE METO/IBI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
MOKa3aTEeNbHBIX
YpaBHECHUH

98

OCHOBHBIE METOJBI
pEUIEHUs CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
ypaBHECHUH

99

OCHOBHBIE METOIbI
PEIICHHS CUCTEM H
COBOKYITHOCTEM
JorapuPpMUIECKUX
YpaBHEHUU

100

OCHOBHBIE METO/IbI
PEIICHUS CUCTEM U
COBOKYITHOCTEM
JIoTapuPMUIECKUX
YpaBHEHUU

101

[Ipumenenue
CHCTEM K PELICHUIO




MaTeMaTH4YECKUX
3a/1a4 U 3a7a4 U3
Pa3IMYHBIX
oOnacTeil HayKu U
peaNbHOM )KU3HU,
UHTEpIpeTalUs
NOJIYYEHHBIX
pPE3YIABTATOB

102

IIpumeHenue
CUCTEM K PELICHUIO
MaTeMaTHUYECKUX
3a7a4 ¥ 3a7a4 U3
Pa3IMYHBIX
oOnacTeil HayKu U
pEANbHOU )KU3HU,
UHTEpIIpeTalysl
IIOJTyYEHHBIX
pe3yJIbTaTOB

103

[Ipumenenue
HEPaBEHCTB K
PELIECHUIO
MaTeMaTH4YECKUX
3a/1a4 U 3a7a4 U3
Pa3JIMYHbBIX
obJacteil HAyKu U
pEATBbHOMU KU3HU,
UHTEpIpeTanus
MOJIYYEHHBIX
pPE3YyIBTATOB

104

KontponbHas
pabota Ne 7
"CucrteMbl
paIMOHANIbHBIX,
UppaIMOHATBHBIX
MOKAa3aTeIbHbIX U
JToTapuPMUIECKUX
ypaBHEHHI"

105

PammonansHbie
YPaBHEHMUS C
rnapaMmeTpaMu

106

PanmonansHbIe
HEPaBEHCTBA C




napameTpamu

107

PammonansHbie
CUCTEMEI C
rnapamMeTpaMu

108

HNppauunonanbHbie
YpaBHEHUS,
HEPaBEHCTBA C
rapaMeTpaMu

109

HNppaunonanbHbie
CUCTEMBI C
rapaMeTpamu

110

Iloka3aTenbHbIC
ypaBHEHU,
HEpPABEHCTBA C
napaMmeTpamu

111

IlokazarebHbBIE
CHUCTEMBI C
napaMmeTpamu

112

Jlorapudmudeckue
ypaBHEHHS],
HEPABEHCTBA C
napameTpaMu

113

Jlorapudmuueckue
CUCTEMBI C
napamMeTpaMu

114

TpuronomeTpuueck
Y€ YPaBHEHUS C
napameTrpamu

115

TpuronomeTpuueck
Vi€ HEPABEHCTBA C
napaMeTpaMu

116

Tpuronomerpuueck
Y€ CHUCTEMBI C
rapaMeTpaMu

117

[TocTpoenue n
HCCIIEIOBAHUE
MAaTEMaTHYECKHUX
MOJIEJIEN peabHBIX
CUTYyalHi C
ITIOMOIIIBIO
YPaBHEHUH C




napameTpamu

118

[TocTpoenue u
HCCIIEIOBAHUE
MAaTEMaTHYECKUX
MOJIEJIEN PeAbHBIX
CUTYyalUH C
MOMOIIBIO CUCTEM
YPaBHEHUU C
napaMeTpamMu

119

[TocTpoenue u
HCCIIEeA0BaHUC
MaTeMaTHYECKHUX
MOJIEJIEN PEAIBHBIX
CUTYyalUH C
MMOMOILBIO CUCTEM
YPaBHEHUU C
rapamMeTpamMu

120

KonTposnbHas
pabota Ne 8
"3agauu ¢
napameTpamu"

121

[ToBTOpEHME,
00001IEeHNE,
CHUCTEMATH3aLUS
3HAHUU:
"YpaBueHus"

122

[ToBTOpEHME,
000011I€eHHE,
cUCTeMaTH3alus
3HAHUM:
"VpaBaeHus"

123

[ToBTOpEHME,
00001I€eHHE,
cHUCTeMaTU3aLMA
3HAHUU:
"VpaBHeHUs.
Cucrtemsl
ypaBHEHHI"

124

[ToBTOpEHME,
0000m1enue,
CHCTEeMaTHU3aLIM




3HAHUM:
"Hepasencrtna"

125

[ToBTOpEHue,
00001IeHue,
CHUCTEMaTU3ALIM
3HAHUU:
"HepaBencrna"

126

[ToBTOpEHuUE,
00001Ienue,
CHUCTeMaTU3aALIMS
3HAHUU:
"HepaBencrtna"

127

[ToBTOpEHue,
00001IeHNE,
CHCTEeMaTH3alus
3HAHMU:
"IIpousBosHas U e€
npuMeHeHue"

128

[ToBTOpEHue,
00001IEeHNE,
CHCTEMaTH3aIs
3HAHUM:
"IIpou3BosiHas U €€
npuMeHeHue"

129

[ToBTOpEHME,
000011I€eHHE,
CHCTEeMAaTH3aIHs
3HAHUM:
"IIpon3BosiHas U €€
npuMeHeHue"

130

[ToBTOpEHME,
00001I€eHHE,
CUCTeMaTH3alus
3HaHui: "MHTerpan
U ero npuMeHeHue"

131

[ToBTOpEHME,
00001I€eHuHeE,
CHCTEMaTH3aIHs
3HAHUM:
"®yHKIMn"

132

[ToBTOpEHME,




00001IeHue,
CHCTEMaTH3aIHs
3HAHUM:
"®yHkuun"

[ToBTOpEHuUE,
00001Ienue,
133 | cucrematu3anms 1
3HAHUM:
"®yHkuun"

Hrorosas
134 | xoHTpOJIbHAS 1
paboTta

Hrorosas
135 | koHTpOJIbHAS 1
paboTta

[ToBTOpEHME,
00001IeHueE,
CHUCTEMAaTHU3aIUs
3HaAHUM

136

OBIIEE KOJIMYECTBO
YACOB I1O 136
ITPOTPAMME




PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmiero oOpa3zoBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3YUEHUS TUCUUTLINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O ILIMKIIA.
[lockonbKy  JlorMYecKOoe  MbllIieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHHUM LENOYKH JOTUYECKUX YTBEPKIACHUW NPU PELICHUH T€OMETPHUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMel yueOHoro kypca «I'eomerpusi» Ha yriyO0inéHHOM
YpOBHE — Pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs  Oosee TriayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIIEITHOTO MPo¢heCcCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TI€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIUMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O TEOMETPUM KaK 4acTH MHUPOBOM KYJIbTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIET0 MUpPa, 3HAHUE TIOHATHIHOIO anmapara 1o pa3ieny
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS J0Ka3blBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOIDAHHMKM M TeEJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHuEe YMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U aJTOPUTMOB
pElIeHMs, YMEHHUSI UX NPHUMEHSITh, IPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHUS B
XOJI€ pEUIEHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
(opMHpOBaHME MPEACTABICHUS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU
000CHOBaHMM MaTEMaTUYECKUX YTBEPKIECHUN U POJIU AKCHOMAaTHUKH B IIPOBEICHUH
JNEAYKTUBHBIX PACCYXKACHUM;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKHUX
crocoOHOCTeM 00yYaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPEca K U3YICHHIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'C€OMETPHUU:
YMCHHS PACIO3HABaTh IMPOSIBICHUS TEOMETPHUYECCKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEaTbHBIX CHUTYyallUid, HCCIICIOBAHUS IOCTPOCHHBIX MOJIETICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBHBIMKM JUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBisArOTCS: «[IpsAMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
IPOCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
NOHSITHSMHU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COCpPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHHH  paclpelesieTcss HE  TOJIBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO | 110 rojaM oOydenus. CojepikaHre 00pa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBocHHUS DenepalibHON padouei
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAILHBIM BOIIPOCaM 00yYaromuecs
oOpamaJiucb  HEOTHOKpPATHO. ITO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHUE
reOMETPUYECKUMU MOHSATUSIMH U HaBBIKAMU MOCIIEIOBATENIHLHO U MOCTYMATENbHO, C
cOOJII0/IEHNEM TPUHITUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInuXcs, pacuiupsis U yriayomusis
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus  juis auddepeHnmanuu 0OydeHHS,  MMOCTPOCHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOECTICUYHTh YIIYyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJIstolIel yaeOHoro npeameta «MaTeMaTukay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eoMerpus» Ha YriyOJEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUM:
AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINecs,
MapaJuleNIbHbIE W CKpelMBaroluecs npsmele. [Ipu3Hakum CKpemMBarOMINXCA
npsambIX. [lapanineabHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MapasieIbHbIE
IPSAAMBIE B TPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPAMBIX, MTAPAILIETBHOCTD MPSIMOU
u 1uiockoctu. [lapannenbHoe M ILEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHBIE CBOWMCTBa NapaUiebHOrO MpoeKTHUpoBaHus. M3o0paxeHue
dburyp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MPOCTpAaHCTBE. [lapannenbHOCTh TIOCKOCTEN: MapajlieIbHbIC
IIJIOCKOCTH, CBOMCTBA IapajyieabHbIX IIJIOCKOCTEMN. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuiesenunes,
MIOCTPOCHUE CEYECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, MpPsIMbIE IMApAJUICIbHBIE W MEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK [EPHEHAUKYISIPHOCTA NPSAMOW M IUIOCKOCTH, TeopeMa O MNpsIMOu

NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TMpPU3HAK NEPHEHAUKYIIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupamMuna,
npaBUiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHei
MPaBWIBHONW mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS TNpU3Ma U
MpaBUJIbHAS THMpaMuja, MpaBWIbHAs TPEYrojibHAas MNUpaMulia U TPaBUIbHBIN
terparap, KyO. IlpeactaBineHue O NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNONEKAadIP U UKOCADIP.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBAaHMUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPHU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHPAMMIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CUMMETpUs B NPaBWIBHOM MHOTOIPaHHHUKE: CHMMETPUS
Napajiejenunea, CUMMETPUSA MPABUIbHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABICHHbIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHHH BEKTOpa IO TPEM
HEKOMIUJIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsI3b MEXKIYy KOOpJIMHATAMU BEKTOpA H
KOOpAMHATaMU TOYEK. YTosll Mexay Bekropamu. CKalsIpHOE NPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJia BpalueHus

[loHsTHS: UWIMHIpPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnosioxkeHue
chepbl M TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0Opaxenue Tten
BpallleHusi Ha TUIOCKOCTU. Pa3BépTka nmnuuapa u konyca. Cummerpusi cepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO TMapajuienenumnena u cieactsus u3 Heé. OOBEM mpsMoil u
HAKJIOHHOW MPU3MBI, IWJIWHIPA, TUpaMUIbl U1 KoHyca. OO0BEM IIapa U mapoBOro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwmiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeo. [loHATHE MHOTOTpaHHHKA,
OMMHMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYyCA, TUIOMaas chepsl U e€¢ JacTei.
[Tonobue B mpocTpancTBe. OTHOIMIEHHE OOBEMOB, IUIOMIAJCH IMOBEPXHOCTEM
nogooHbIX Guryp. IlpeobGpazoBanue momoOusi, roMoTeTHs. PeleHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METOIOB.



[TocTpoeHne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUS [IUINH]IPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOSAIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUEHHMI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepanuum  HaJa BeKTOpamHu. BekTopHoe
YMHOXEHHE BEKTOpPOB. (CBOICTBA BEKTOPHOTO yMHOXEHHUs. [IpsMoyrosbHas
cucTemMa KoopauHat B npoctpancTBe. KoopauHaTtel BekTopa. PasnoxkeHnue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpU PEIICHUU T€OMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust nmpoctpanctBa. OTtoOpaxeHus. [[Br>keHUsT U paBEHCTBO (uryp.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWXKEHUIN: TapauielbHBIA TEPEHOC,
LHEHTpaJIbHAsA CUMMETpHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUS YYEBHOI'O KYPCA «TEOMETPHUS» (YIJYBJIEHHBIN
YPOBEHDb) HA YPOBHE CPEIHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpPMHPOBAHHOCTh T'PAXKIAHCKOM MO3UIIMKM O0YYaIOIIErocsl KaK aKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCUHUCKOTO
oO1iecTBa, MPEJACTAaBICHUE O MAaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP
TPaXKJIAHCKOTO 00I1ecTBa (BBIOOPHI, OMPOCHl U APYroe), YMEHHE B3aUMOJIEMCTBOBATH C COIMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUHU C X (DYHKIIUAMHU U Ha3HAUCHUEM;

2) maTpuoTHYeCcKoe BOCIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON MICHTUYHOCTH, YBAXEHUS K MPOLUIOMY M HACTOSILIEMY POCCHICKOMN
MaTEeMaTHKH, I[IEHHOCTHOE OTHOIIEHHWE K JOCTHUKEHUSM POCCHUMCKMX MAaTEeMaTUKOB W POCCHUHUCKOM MaTeMaTHUYeCKOUN
IITKOJIBI, UCTIOJB30BaHUE ITUX JOCTHIKCHUH B IPYTrUX HAyKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO
NOBEJEHUS, CBSA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM [IOCTUKEHUN HAyKU U JIESITEIBHOCTBIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTrO OyAyIIero;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHni, pacCyX1€H!I, BOCOPUUMUYUBOCTh K MATEMAaTUYECKUM aClEKTaM Pa3InYHbIX BUAOB UCKYCCTBA;

5) pu3uvecKoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMAaTUYECKHUE 3HAHHUS B MHTEpecax 370pOBOTO M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUU U
OTIbIXa, peryinspHas (Qusuyeckas axKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATUSIX CIOPTUBHO-
03JI0POBUTEIIBHOM JIESATEIIbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOWs, WHTEPEC K pasiIuyHbiM cdepaMm MmpoQecCuoHATBHON
JESTENHHOCTH, CBA3aHHBIM C MAaTEMATHKOW W €€ TPWIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiiei



npodeccu U Peaau30BbIBATH COOCTBEHHBIC >KMU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKUX 3aJ1ad MaTeMaTUYeCKON HaNpPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, TOHUMAHUE BIUSHHUS COIMAbHO-9KOHOMUYECKHX IMPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COLIMATBHOM Cpelibl, 0CO3HAHKE TJIO0ATBLHOTO XapaKTepa IKOJIOTUYECKUX MpoOJieM, OpUeHTAIUS
Ha MPUMEHEHUE MaTEeMaTUUYECKUX 3HAHUM ISl pelIeHUs 3a7a4 B 00JIaCTH OKPY’KAIOLIeH Cpe/ibl, TIIaHUPOBaHUE MOCTYITKOB
U OIICHKH MX BO3MOXXHBIX MOCJEIACTBUM JIJI1 OKPYKAIOIIEH CPEeJIbI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
NPaKTUKH, TMOHMMaHWE MAaTEeMAaTHYEeCKONW HayKh Kak c@epbl YeIOBEYECKON NEsITEIbHOCTH, JTaloB €€ pa3BUTHSI U
3HAYMMOCTH JISl PA3BUTHS ITUBHIIM3AIIUH, OBJIAJICHUE S3bIKOM MaTEMAaTUKHA M MaTeMAaTHYCCKOU KYJIbTYypOH Kak CpPelCTBOM
MO3HAHMWS MHUpPA, TOTOBHOCTH OCYIIECTBIISITh MPOSKTHYIO U HCCICAOBATEIBCKYIO JCSATEILHOCTh WHAWBHUIYATbHO M B
rpymre.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBU:

BBISIBIIATh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEeMaTHYCCKUX OOBEKTOB, MOHSATHM, OTHOIIEHUH MEXIY
MOHATUSAMH, (OPMYJIUPOBATH OINpESICHUsS TOHATHH, YyCTaHABIMBATh CYIICCTBCHHBIM MpH3HAK KiaccH(pUKaIuH,
OCHOBaHUS JIJIs1 0000IIESHUsI M CPAaBHEHHUS, KPUTEPUH IPOBOMMOI0 aHAJIHN3a;

BOCIIPUHHUMATh, (POPMYIUPOBATh M MPEOOPA30BBIBATh CYXKIACHUS: YTBEPAUTEIbHBIC M OTPHIATEIbHBIC, STUHUYHEIE,
YaCTHbBIC U OOIIIUE, YCIOBHBIC;

BBISBIIITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTUBOPEYHS B (DaKTax, JaHHBIX, HAOIIOJCHUIX H
YTBEPKICHUSX, TPEJIaraTh KPUTEPHUU JJIs BBISBICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeJIaTh  BBIBOJABI C HKCIIOJBb30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIKOYECHHH,
YMO3aKJIFOYEHUH 10 aHAJIOTUH;



MIPOBOJUTh CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEpPXKACHHM (TpsiMble M OT HPOTUBHOIO),
BBICTPaUBaTh apryMEHTALMIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/I€HHSI U BHIBOJIbI;

BBIOMpATh COCO0 pelleHus y4eOHOW 3a7aud (CpaBHMBATh HECKOJBKO BAPMAHTOB PEIIEHUs, BHIOMpaTh Hambojee
MOAXOJAIIUN C YUETOM CaMOCTOSTEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaresibcKkue 1eiiCTBUS:

UCII0JIb30BaTh BOMPOCHI KAK MCCIIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUA, (DOPMYIUPOBATH BOIPOCH], (PUKCUPYIOLIUE
OpoTUBOpeune, MpodieMy, YCTaHAaBIMBATH HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Yy, ApPryMEHTHUPOBATH CBOIO
NO3UIMI0, MHEHUE;

IPOBOAUTH CAaMOCTOSITEJIBHO CIIJIAHWPOBAHHBIM SKCIEPUMEHT, HUCCIIEIOBAHHME IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOr0 OOBEKTA, SABJICHUS, TPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSATENbHO (QOpMYyNHpPOBaTH OOOOIIEHUS M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOEHUS,
UCCJIEIOBAaHNUS, OIIEHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTAaTOB, BHIBOJAOB U 0000IIECHNUI;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MpPOIlECCa, a TAKXKE BBIABUTATH MPEIION0KEHUS O €ro Pa3BUTHH B HOBBIX
yCIIOBUSAX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH JE(PUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX I OTBETA HA BONPOC U I PEILICHUs 3aauH;

BBIOMpaTh HMHGOpPMALMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBaTh, CHUCTEMATHU3UPOBAaTh W
MHTEPIPETUPOBATH NH(OPMALIMIO Pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

CTPYKTYpUpPOBaTh HHPOPMAILHIO, IPEJCTABIATH €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATh IPaPUUecKy;

OLIEHUBATh Ha/IEKHOCTh MH(OPMALIMU IO CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHUBEpCAJIbHbIE YUeOHbIE 1elicTBUS

Oo01enue:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYKJICHHUS B COOTBETCTBHU C YCJIOBHSMH M IEJISIMH OOIIEHHUS, SCHO, TOYHO,
IPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M ITMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAYy PCIICHHS 3a/1a4H,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA PE3yJIbTaT;,

B X0Jic OOCYXJICHHS 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYKJIaeMOW TeMbl, MPOOJIEMBI, peIIacMON 3aayd,
BBICKA3bIBATh HJICH, HAIICJICHHBIC HA MOUCK PEIICHUS, COTIOCTABIATH CBOM CYXXKICHHUS C CYXIACHUSIMH JPYTUX YYACTHUKOB



auanora, oOHapyXKMBaThb PA3IMYM€ U CXOJICTBO MO3ULUH, B KOPPEKTHOH (opme (GopMyaupoBaTh pa3HOINIACHS, CBOH
BO3PAKCHUS;

MPEACTaBIATh PE3yJIbTaThl PEIICHUS 3a/layu, HKCIIEPUMEHTA, MCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIBHO BBIOMPATh
(opMat BBICTYIICHHUS C YUETOM 3aJ1ay MPE3EHTAMN U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIe YHHBEPCAJIbHBIE YUeOHbIE eiicTBUA

Camoopranusanus:

COCTaBIIATh IIJIaH, QJITOPUTM PEIICHHS 3aJa4M, BBIOMPATh CIOCOO PEIICHHS ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH I103HABATEIBHOW pe(ICKCHMM KaK OCO3HAHMS COBEpIIAEMBbIX JEHCTBUH W MBICTUTEIBHBIX
IPOIIECCOB, MX PE3YJIBTATOB, BJIAJETh CIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yibTaTa peIIeHUs
MaTEMaTHYECCKOM 3a/1a4u;

IPEJIBUICTh TPYIHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTh MPU PEIIICHUH 3a]a4H, BHOCUTh KOPPEKTUBBI B ICSITCIILHOCTD Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJbTaTa U M YCIOBHUSAM, OOBSICHATH NMPUYMHBI JOCTHIKCHUS WJIA HEIOCTHKCHUS
pe3yabTaTOB JIEATEIHHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NIOHUMATh ¥ UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHAHONW U WHAWBHIYaJIbHOW paOOTHI MPU pEUICHUH YIeOHBIX 3ajad,
NPUHUMATh TEJIb COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOThI, paclpeiesiiTh BHIbI
paboT, ToroBapuBaThCs, 0OCYKIATh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXIaeHHs, OOMEH MHEHUW, «MO3TOBBIC INTYPMBI» WU HHBIC),
BBITIOJTHATH CBOIO YacTh pabOTHl U KOOPJMHHUPOBATH CBOM JIEUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI, OIIEHUBATh KA4e€CTBO
CBOETO BKJIaJa B 00U MIPOIYKT MO KpUTEPHUAM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayIuTCs:



CBOOOJIHO OMNEPUPOBATH OCHOBHBIMHM TOHSITUSMH CTEPEOMETPUM TIPU PEIICHHH 3aJad U MPOBEIACHUU
MaTeMaTUYECKUX PaCCyKICHUM;

IPUMEHATh aKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX MIPU PEIICHUN T€OMETPUUECKHUX 3a]1ay;
KJIacCU(PUIIUPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMH, CBSI3aHHBIMU C YIJIAMHU B MPOCTPAHCTBE: MEXAY MPSIMBIMU B IPOCTPAHCTRE,
MEXy MPSIMOU U TUIOCKOCThIO;

CBOOOJ/IHO ONEPUPOBATH MOHSATUSIMU, CBI3aHHBIMH C MHOTOI'PAaHHUKAMU;

CBOOOJIHO  pacliO3HaBaTb OCHOBHBIC BHAbl MHOTOIPAHHUKOB (MpuU3Ma, MNHUPaMHUAQ, MPSIMOYTOJIbHBIN
napajuienenuren, Kyo);

KJIacCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHUS sl KJIacCU(PUKAIIIY;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C CECYCHUEM MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHSITh TIapajuieNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE MPOCKTUPOBaHME (UTYpP HA IUIOCKOCTb, BBIIOTHSTH
n300paxkeHus: pUryp Ha MiIOCKOCTH;

CTPOUTH CEYEHHMS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTHIX O0BEMHBIX PUTYD: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCISATh IUIOMIAJM TOBEPXHOCTEM MHOTOIPAaHHUKOB (Tpu3Ma, MUpamMuia), TEOMETPHUUECKUX Tell C
npuMeHeHneM GopMYIT;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh M IMJIOCKOCTh CUMMETPHUH, LIEHTD,
0Cbh U IJIOCKOCTh CHMMETPUU (PUTYPBHI;

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU, COOTBETCTBYIOIIMMH BEKTOPAM M KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSITH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTth 3aJa4yd Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOILIEHHH M HAXO0XJACHUE TeOMETPUYECKUX BEJIMYHH,
OPUMEHSS] WU3BECTHBIE METOAbl NPU PEIICHUH MAaTeMaTUYEeCKUX 3aJay MOBBIIIEHHOTO M BBICOKOTO YPOBHSA
CJI0KHOCTH;

NPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELICHUU
CTEPEOMETPUUECKHUX 3a/1a4;



U3BJIEKaTh, MpPeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHOOPMAILUMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

IPUMEHATH MOJYYEHHBIE 3HAHMS HAa MPAKTHUKE: CPABHUBATh M aHAJIM3UPOBATH PEAIbHBIE CUTYallUH, MPUMEHSTH
U3y4YCHHbIE TIOHATHUA B TNPOLIECCE TMOUCKA pEIIEeHUs MaTeMaTH4ecKd CQHOPMYIMPOBAHHONW MPOOIIEMBI,
MOJENHNPOBATH PEANIBHBIE CUTYALlUN Ha SI3bIKE TEOMETPHUH, UCCIEA0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
F€OMETPUYECKUX TMOHATUA W TeopeM, ammapara aiareOpbl, pelarbh NPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXOXKJICHNEM T€OMETPUUECKUX BEJIUYNH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX 3Tamnax pa3BUTHUS T€OMETPUU KaK COCTAaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS
TEXHOJIOTUH.

K xoniy 11 kinacca oOydaromuiicst HAy4UTCs:

CBOOOJIHO OIEPHUPOBATH TMOHATHSIMHU, CBS3aHHBIMU C I[IWIMHAPUYECKOW, KOHUYECKOW U chepudeckoi
MOBEPXHOCTIIMU, OOBSICHSATD CIIOCOOBI MOTYYCHUS;

OTICPUPOBATH MOHATUSMH, CBI3aHHBIMU C TEJIaMH BPAIICHUS: IIUIIMHIPOM, KOHYCOM, chepoil U Iapom;
pacrno3HaBaTh Tejna BpaieHus (UINHAP, KOHYC, cepa U map) U 00bACHATH CIIOCOOBI MOTyYeHHUs TeJ BPAIllCHUS,
KJIacCU(UIUPOBATH B3AMMHOE PAcIoyioKeHue chephl U MIOCKOCTH;

BBIUUCIISITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TeN BpalleHus, oObEMBI W TUIOMAAM TMOBEPXHOCTEH
MHOTOTPAHHUKOB M T€J BPAIlleHUsI, TEOMETPUUECKHUX TEJ ¢ MPUMEHEHUuEeM (popmyit;

CBOOOJTHO OIEpUPOBATh TMOHATUSMHU, CBS3AaHHBIMM C KOMOWHAIMAMH TeJ BpalleHUS W MHOTOTPaHHUKOB:
MHOTOTPAaHHUK, BIHCAHHBINA B chepy U OMUCAHHBIN OKOJIO chepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WUITU TEJIO
BpalICHUS;

BBIUUCTISITH COOTHOIICHHS MEXKIY TUIOMIAIsIMU TOBEPXHOCTEHN M 00BEMaMU MOTOOHBIX TEIT;

N300pakaTh U3ydaeMble (DUTYpHI, BBHITIOIHITH (BRIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bujg cBEpXy, cOOKY, CHU3Y, CTPOUThH CEUCHHS TeIl BPAICHUS;

U3BIIEKaTh, WHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh WHPOPMAIHMIO O TMPOCTPAHCTBEHHBIX TE€OMETPHYECKUX
durypax, mpeJCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHUCTEME KOOPIMHAT;



pelath TE€OMETPUUYECKUE 3aJlaud Ha BBIUYHCICHUE YIVIOB MEXKAY NOPSIMBIMH U IUIOCKOCTSIMHM, BBIYHCIICHUE
pPacCTOSIHUNA OT TOYKH A0 MIIOCKOCTH, B L[EJIOM, HA TPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPU PEIIECHUH;
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;
BBITIOJIHSITh M300paKEHUSI MHOTOTPAHHUKOB U TeJ BpallleHUs] MPpU MNapajlieIbHOM TIEPEeHOCE, LEHTPaTIbHOU
CUMMETPUH, 3€PKAIbHONM CUMMETPHUH, IIPU MOBOPOTE BOKPYT MPsIMOH, TpeoOpa3oBaHus Moa00us;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB U TEJ BPAIllEHUsI: CEUCHUs IWJIMHIpa (TapaiesIbHO U MEePIeHIUKYIISIPHO OCH),
cedyeHus KoHyca (MapasuiesibHbie OCHOBAHUIO M MPOXOISIIKE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJIbl TOCTPOCHUSI CEYEHUW: METOJl CJIEIOB, METOJ BHYTPEHHErO0 MPOEKTHUPOBAHUS, METO]I
MEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpUYecKue (aKThl JUISl PEUICHUs] CTEPEOMETPUYECKUX 3ajay, MPEIoararoiux HECKOJIbKO
I1arOB PEIICHUsI, €CJIM YCIOBUS MPUMEHEHUS 3aJ]aHbl B SBHOW M HEIBHOU (opMme;

pelarh 3a/1auu Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUM Y HAX0KJAEHUE T€OMETPUUYECKUX BEJIUYUH;
NPUMEHSTh MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE  CUCTEMbl TMpPU  PEUICHUU
CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSTh MOJYYEHHbIC 3HAHUSI Ha MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U OLICHUBATH peajbHbIC CUTYAIlUH,
NPUMEHSATh M3YYEHHbIC TMIOHATHSA, TEOPEMBbI, CBOHCTBA B TIPOIECCE IOUCKA PEIICHUS MaTeMaTHYECKH
chopMyJIMPOBAaHHOW MPOOIEMBI, MOJCIUPOBATh pEAIbHBIC CHUTYallMM Ha S3bIKE TE€OMETPUH, HCCIIEAOBATh
MIOCTPOCHHBIC MOJICJIM C HCIIOJIb30BaHUEM T€OMETPUUYECKUX IOHATHM M TEopeM, armapara ajareOpbl, perniaTh
MPaKTUYECKHUE 3a7]a4H, CBSI3aHHbIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tarax Pa3BUTHUS T'€OMETPHUU KaK COCTAaBHOW 4YacTh (yHAaAMEHTa Pa3BUTHS
TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Kontpoabnsie | IIpakTuueckue
n/n NMporpaMMeblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeI
1 BBenenue B ctepeomMeTputo 23 1 https://resh.edu.ru
5 B3auMHoe pacrosiokeHue mpsiMbIX B 6 1 https://resh.edu.ru
IPOCTPAHCTBE
3 [MapannenbHOCTh MPSAMBIX U 3 https://resh.edu.ru
TUTOCKOCTEH B TPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTD TPSIMBIX o5 https://resh.edu.ru
TUIOCKOCTEH B MTPOCTPAHCTBE
5 VYTibl U pacCTOAHUS 16 1 https://resh.edu.ru
5 MHOrorpaHHHKH 7 1 https://resh.edu.ru
7 BekTopsl B mpocTpaHCcTBE 12 https://resh.edu.ru
8 IToBTOpEeHUe, 0600IICHNE U 5 2
CHUCTEMAaTHU3aLMs 3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KonnuecTtBo yacoB JIEKTPOHHBbIE
No 1/ HaumeHnoBanue pasiejioB U TeM Kontponsmpie | IpaxTiaeckue (mudposrie)
NMPOrpamMMmbl Bcero 5 p o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeI
1 AHanuTH4YecKas reoMeTpus 15 1 https://resh.edu.ru
9 [ToBTOpEeHnue, 0600IICHNE U 15 1
CUCTeMaTH3allvsl 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru
4 Tena BpatcHus 24 1 https://resh.edu.ru
5 [Tnomany NOBEpXHOCTH U OOBEMBI 9 1
KPYIJIBIX TEJ
6 JIBroKEHUS 5 1
7 IToBTOpEeHue, 0600IICHNE U 17 9
CHCTEMAaTU3aLINs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 8 0

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

Koaun4decTB
0 4YaCOB

Bcero

JJIEKTPOHHBbIEC HU(PPOBHIE
o0pa3oBaTe/IbHbIC PeCypChl

OcHOBHBIE ITpaBUIIA
n300pakeHus Ha
PUCYHKE
IUIOCKOCTH,
napayieIbHbIX
NpSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[lonsaTus
CTEPEOMETPHH:
TOYKa, MpsAMasi,
TIOCKOCTb,
IIPOCTPAHCTRO.
OcHOBHBIC MTpaBHIa
n300pakeHus Ha
PUCYHKE
IUIOCKOCTH,
napayyIeIbHbIX
PSAMBIX (OTPE3KOB),
CEpelIHbI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/203545
/

IonsaTus:
NepeceKaroecs
IUIOCKOCTH,
NepeceKaroecs
npsiMasi u
IUIOCKOCTB;
MTOJIYITPOCTPAHCTBO

IonsaTus:
MepECEKAIOIINECS
IJIOCKOCTH,
MEePECEKAIOIIHNECS
npsMas u
IIOCKOCTB;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH,
U300paKeHHe



https://resh.edu.ru/subject/lesson/4756/start/203545/
https://resh.edu.ru/subject/lesson/4756/start/203545/

MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
duryp,
HECYILIECTBYIOIIUX
00BEKTOB

MHororpaHHuKHu,
U300pakeHue
MIPOCTENIINX
IPOCTPAHCTBEHHBIX
Puryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI
CTEPEOMETPUH U
NEepBbIC CIICICTBUS
W3 HUX

AKCUOMBI
CTEPEOMETPUH U
NIEpPBbIC CIICICTBUS
13 HUX

AXCHOMBI
CTEPEOMETPHH U
TIepPBBIE CIICACTBUS
n3 HuX. CrocoObl
3/IaHUS TIPSIMBIX U
IUIOCKOCTEH B
IIPOCTPAHCTRE.
O0o3HaueHus
IPSMBIX U
IJIOCKOCTEM

10

N3o06pakenue
CEUCHHU
MUpaMUIbI, Kyoa u
IPU3MBI, KOTOPbHIE
MPOXOJIAT Yepe3 ux
péopa.
N3o6pakenue
MepeCeUCHHUS
MOJTyYEHHBIX
IJTIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX




CEUYCHUU pa3HBIMU
LIBETaMHU

11

N306paxkenue
CEUYCHUU
nUpaMubl, Kydoa u
IPU3MBI, KOTOPBIE
IPOXOJSAT Yepe3 UX
pébpa.
N3o6paxkenue
nepeceyeHus
NOJIYYEHHBIX
IIJIOCKOCTEMN.
PackpamuBanue
NOCTPOEHHBIX
CEUYCHMU pa3HbIMU
LIBETAMU

12

N3o6paxkenue
CEUCHUU
UpaMuIbl, Kyda u
IPU3MBI, KOTOPbBIE
IPOXOMSAT Yepe3 Ux
péopa.
N3o6paxenue
nepeceyeHus
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX
CEUCHUU pa3HBbIMU
[IBETAMU

13

N3o06pakenue
CEUCHHU
MUpaMUIbI, Kyba u
IPU3MBI, KOTOPBHIE
POXOJIAT Yepe3 X
péopa.
N3o6pakenue
MepPEeCeUCHHUSI
MOJTyYEHHBIX
IJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX




CEUYCHUU pa3HBIMU
LIBETaMHU

14

Meto ciienoB aiia
MIOCTPOEHHUS
ceucHuiu

15

Meton cnenoB aJis
MOCTPOECHUSA
ceueHuul. CBOMCTBA
IIepECEYCHU M
NpsIMBIX U
IIOCKOCTEH

16

Meton cienoB I
ITOCTPOCHUS
ceueHuiui. CBOMCTBA
IepeCceUCHU N
NpSIMBIX U
IUIOCKOCTEH

17

[TocTpoeHnue
CEUCHUU B
nupamuie, Kyoe mo
TPpEM TOUKAM Ha
péopax. Co3nanue
BBIHOCHBIX
YEpTEKEU U 3aIUCh
11ar0B ITIOCTPOECHUS

18

[TocTpoeHue
CEUCHUU B
nupamuie, Kyoe 1o
TPEM TOUKAM Ha
péopax. Co3nanue
BBIHOCHBIX
YEPTEKEN U 3aUCh
11ar0B ITIOCTPOEHUS

19

[TocTpoenue
CEUCHUU B
nupamujie, Kyoe mno
TPEM TOUKAM Ha
péopax. Co3nanue
BBIHOCHBIX
YEpPTEKEN U 3aMUCh
11ar0B TOCTPOCHUSI




20

IToctpoenue
CEUYCHU B
nupamuze, Kyoe mo
TPEM TOYKaM Ha
péopax. Co3nanue
BBIHOCHBIX
YEpPTEKEN U 3aIUCh
1arOB MOCTPOEHUS

21

IToBTOpEHUE
IUIAHUMETPUU:
Teopema o
IPOMOPLMOHATIbHBI
X OTpe3Kax.
IToxoOue
TPEYTOJIbHUKOB

22

IToBTOpEHUE
IJIAHUMETPUU:
Teopema Menenast.
Pacuyets! B
CEYCHUSX Ha
BBIHOCHBIX
yeprexax. Meropus
pa3BUTUsA
IUIAHUMETPUHU U
CTEPEOMETPUH

23

KontponbHas
paborta Ne 1

" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

B3aumHuoe
PacCIOJIOKEHHE
IpsIMBIX B
IIPOCTPAHCTBE.
CxpernuBarommecs
npsameie. [Ipusnaku
CKPEIMBAKOIAXCSA
MPSIMBIX.
[TapannenbHbie
MpsIMbIE B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/

25

Teopema o



https://resh.edu.ru/subject/lesson/6133/start/

CYILLIECTBOBAaHUU U
€MHCTBEHHOCTHU
IpsAMON
napauieIbHOU
JAHHOU IIPSIMOMU,
MIPOXOMSAIIEHN yepes
TOYKY
IIPOCTPAHCTBA U HE
JIeXalen Ha
JAHHOW IPSIMOM.
JlemMma o
IIepeCEUYCHUH
HapajyieabHbIX
IPSIMBIX
IIJIOCKOCTBIO

26

[TapannenbHOCTH
TpeX MPSMBIX.
Teopema 0 TpéX
napajieJIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIUAXCS
IIPSMBIX

27

[TapannensHOE
IPOEKTUPOBAHHE.
OcHOBHbIE
CBONCTBA
napajuieIbHOrO
IPOEKTUPOBAHUS.
N3o6paxenue
pasHbIX QUTyp B
napajieIbHOU
IPOEKIUU

28

LlenTpanbHas
IPOEKIUA. YTO1I C
COHAIpaBJIECHHBIMU
CTOPOHAMU. YTOJI
MEXTY MPSIMBIMU

https://resh.edu.ru/subject/lesson/6133/start/272668
/

29

3agauu Ha
JIOKA3aTEIbCTBO U
HCCIICIOBAHHE,
CBSI3aHHEIE C
pPacMoIOKEHUEM



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

MPSIMBIX B
MIPOCTPAHCTBE

30

[TousTus:
[apaJlJICIbHOCTh
IIPSAMOU U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
ITpusHax
[1apaJuIeIIbHOCTH
IPSIMOU U
IIJIOCKOCTH.
CaoiicTBa
[1apaJuIeIbHOCTH
IPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue
3aJaud Ha
BBIYHCIICHUE U
JIOKa3aTeIbCTBO,
CBSI3aHHEIE C
napasieaIbHOCThIO
NpSIMBIX U
IUIOCKOCTEM B
MIPOCTPAHCTBE

32

[TocTpoeHnue
CEYeHUs,
IPOXOASIIIETO YEPE3
JAHHYIO MPSAMYIO Ha
YEPTEkKE U
napajuieIbHOrO
OPYrou MpsMon.
Pacuér oTHOImMIEHNI

33

[TapannenbHas
IPOEKIIHUS,
MIPUMEHEHUE JJISI
IIOCTPOEHHUS
ceyeHuil Kyba u
napasuiesienumnena.
CaoiicTBa
napasuiesienuneaa u
MIPU3MBI

34

[TapannenbHbie

https://resh.edu.ru/subject/lesson/6129/start/131672



https://resh.edu.ru/subject/lesson/6129/start/131672/

IIOCKOCTH.
IIpusHaku

MapaAJIETbHOCTH
JIBYX IUNIOCKOCTEN

I~

35

Teopema o
MApAUIETBHOCTH U
€IUHCTBEHHOCTHU
IIOCKOCTH,
MIPOXOMSAIIEHN yepes
TOYKY, HE
MIPUHAJIEKALYIO
JIJAHHOM MJIOCKOCTU
U CIEICTBUS U3 HEE

36

CBoiicTBa
napasnieabHbIX
IUIOCKOCTEH: O
napasjieIbHOCTH
IPSIMBIX
nepecevyeHus npu
NEepECEUCHUN JIBYX
napasieabHbIX
IUIOCKOCTEH
TpEThEN

https://resh.edu.ru/subject/lesson/6129/start/131672
/

37

CBoiicTBa
napasieabHbIX
IIOCKOCTEH: 00
OTpe3Kax
napasieabHbIX
MPSIMBIX,
3aKJIHOYEHHbBIX
MEXTY
napasieIbHbIMUA
IJIOCKOCTSIMH; O
nepeceueHuun
IPSIMOU C ABYMS
napaaieIbHbIMU
IUIOCKOCTSIMH

38

[ToBTOpEHME:
teopeMma [Iudaropa
Ha TJIOCKOCTHU

39

[ToBTOpEHME:
TPUTOHOMETPHUS



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

MPSIMOYT'OJILHOTO
TpEYroJibHUKa

40

CaoiicTBa Ky0a u
MPSIMOYT'OJILHOTO
napasuieienunena

41

Brruuciaenue giauH
OTPE3KOB B KyOe U
IPSIMOYTOJIbHOM

MapAJUICIICTTATIENE

42

[TeprieHauKyIsIpHOC
Tb IIPAMON U
IJIOCKOCTH.
IIpusHax
NIEPIICHIUKYJIISIPHOC
THU NIPSAMON U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/conspect/20

410/

43

[TeprienauKyIIsIpHOC
Tb NPAMOM U
IIJIOCKOCTH.
[Tpuznak
NEPIEHAUKYIIIPHOC
THA OPSMOU U
IJIOCKOCTH

44

Teopema o
CYILIECTBOBAHHUH U
€UHCTBEHHOCTH
MPAMOM,
MPOXOASAIIEH yepe3
TOUKY
IIPOCTPAHCTBA U
NEPICHAUKYISPHOU
K IUIOCKOCTHU

45

IInockoctu n
MEePIICHANKYJISIPHbBIC
WM TpsIMBbIC B
MHOTOT'paHHUKaX

46

IInockoctn n
MEePICHIUKYIISIPHBIC
WM TpsIMbIC B
MHOTOT'PaHHUKAX

47

[lepneHaUKYIISIp U

https://resh.edu.ru/subject/lesson/6127/conspect/22



https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/

HAaKJIOHHAs.
IToctpoenue
MIEPIICHIUKYJIAPA U3
TOYKH Ha MPSMYIO

1518/

48

ITepniengukyisip u
HAaKJIOHHAS.
[TocTpoeHue
NIEPIICHAUKYJIIAPA U3
TOYKHU Ha MPSMYIO

49

Teopema 0 TpéEX
NEePIEeHIUKYIspax
(mpsimMast u
oOparHasi)

50

Teopema 0 TpéX
NEPIEeHIUKYIspax
(mpsiMast 1
oOpaTHas)

o1

Yron mexnay
CKpEIMBAOIMHUCS
IPSIMBIMH

52

ITouck
NEPIECHANKYISPHBIX
MPSIMBIX C
TTOMOIIBIO
NEPIECHANKYIISPHBIX
IUIOCKOCTEH

53

OpTtoronansHoe
IPOEKTUPOBAHUE

o4

[TocTpoeHue
CEUeHMI KyOa,
PU3MBI,
IIPAaBUJIBHOMU
UpaMUIbI C
IIOMOLIBIO
OPTOTOHAJIBHOM
MPOEKIUHU

55

[Toctpoenue
ceyeHui Kyoa,
MIPU3MBI,
MPaBUJILHON
MUPAMHU/IBI C



https://resh.edu.ru/subject/lesson/6127/conspect/221518/

IIOMOILBIO
OPTOTOHAJIBHOU
MPOEKLINU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCUTEJIBHO
IIJIOCKOCTH.
ITnockoctu
CUMMETPUH B
MHOT'OI'PaHHUKAX

57

IIpusHax
NIEPIICHIUKYJIISIPHOC
THU NIPAMON U
IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETPUHU

58

[IpaBunbHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosunii
OT TOYKH J10
IIJIOCKOCTH

59

[IpaBuiibHBIE
MHOT'OTPaHHUKH.
Pacuér paccrosuuii
OT TOYKH J10
MJIOCKOCTH

60

CriocoObl OmyCTUTH
HEPICHIUKYIISPBI:
CUMMETPHUS, CABUT
TOYKH T10
napajieIbHOU
IPSAMOU

61

Casur no
HEIapaJUICIIbHON
psAMOM, U3MEHEHUE
paCCTOSIHUI

62

KonTposbHas
pabota Ne 2
"B3anmHoe
PacCIONIOKEeHHE
PSIMBIX U




IIJIOCKOCTEN B
IIPOCTpaHCTBE"

63

IToBTOpEHME: yrou
MEXAY NPAMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJILHOM
TPEYTrOJIbHUKE,
TeOpeMa KOCUHYCOB

64

IToBTOpEHME: yron
MEKY
CKPELIMBAKOLIUMUCS
IpSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuueckue
METOIbI
BBIYMCIICHUS yTJIa
MEXy NMPSAMBIMU B
MHOTOTpaHHUKAX

66

JIByrpaHHbIii yTOJI.
CBoiicTBO

JIMHEWHBIX YTJIOB
JNBYTPAHHOTO yria

https://resh.edu.ru/subject/lesson/4748/conspect/20
809/

67

[TeprieHAUKYJISIPHBI
€ IIJIOCKOCTH.
CBolicTBa B3aMMHO
NEPIEeHANKYISPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/20810/

68

[Tpuznak
MEPICHANKYIISIPHOC
TH IIOCKOCTEH;
TeopeMa O NpsIMOU
nepeceveHus IByX
IJTIOCKOCTEMN
MEePIECHIUKYISIPHBIX
TPEThEN MIIOCKOCTH

69

[IpssmoyronbpHbIN
napasuieNienumnen;
KyO; U3MepeHus,
CBOMCTBA
PSIMOYT OJILHOT'O



https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/start/20810/

mapaJuiCJICIIUIIC/1a

70

Teopema o
JMaroHaim
PSMOYTOJIBHOTO
napa’suiesenuneaa u
CIICJICTBHE U3 HEE

71

CrepeoMeTpruuecku
€ ¥ MPUKJIaIHbIE
3a/1ayu, CBA3aHHbIE
CO B3aMMHBIM
pacnonokeHueM
NPSIMBIX U
IUIOCKOCTH

72

IToBTOpEHME:
CKpELIMBAIOLIUECS
IpsIMbIE,
napajuielIbHbIE
IIJIOCKOCTU B
CTaHJIAPTHBIX
MHOI'OTPaHHUKAX

73

[Tapa
napasieabHbIX
IUIOCKOCTEH Ha
CKpEIIMBAOIIAXCS
MPSIMBIX,
PacCTOSTHUE MEXITY
CKPEIIMBAIOITUMUCS
NpsSIMBIMU B
MPOCTBIX CUTyalIUSIX

74

Paccrosinue ot
TOYKH 10
IJIOCKOCTH,
pacCcTOsIHUE OT
IPSIMOM 10
IIOCKOCTHU

75

Brerancnenue
PACCTOSHUN MEXKITY
CKpEIIUBAIOIUMHUCS
MNPSIMBIMU C
MMOMOII[BIO
NIEPIEHANKYJIIPHON




IIITOCKOCTH

76

TpéxrpanHselil yrou,
HEpPAaBEHCTBA 1A
TPEXTPAHHBIX
yrioB. Teopema
[Tugaropa,
TEOPEMBI
KOCHHYCOB H
CHUHYCOB JUIS
TPEXTPAHHOTO yIa

77

DeMEHTBI
chepuueckoit
TCOMETPHH:
reoJIe3nYecKue
JIMHAY Ha 3emJie

78

KontposnbHas
pabota Ne 3 "Vrisl
U paccTostHus"

79

CucremaTu3anus
3HaAHUM
"MHOrorpaHHyK U
ero 3J1eMeHTHI"

80

[Tupamupga. Buasl
ApaMu.
[IpaBuiibHas
nupamuaa

https://resh.edu.ru/subject/lesson/4023/start/

81

[Tpusma. Ilpsmas u
HAKJIOHHAs IPU3MBI.
[IpaBuiibHas
rpusMa

https://resh.edu.ru/subject/lesson/4023/start/

82

[Ipsamoit
napajieIenunes,
MPSMOYT OJIbHBIN
napajieIenunes,
KyO

https://resh.edu.ru/subject/lesson/4023/start/

83

Brimyxkibeie
MHOTOI'PaHHUKHU.
Teopema Diinepa

84

Brimyxkibeie
MHOTOI'PaHHUKHU.
Teopema Dunepa.



https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4023/start/

[IpaBuiibHBIE U
MOJIYIIPABUJIbHBIE
MHOTOTPAHHUKH

85

KontponbHas
pabota Ne 4
"MHororpaHHuKn"

86

[TonsTue BexTOpa
HA IJIOCKOCTHU U B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5724/start/

87

CyMMa BEKTOpPOB

88

Pa3zHOCTH BEKTOPOB

89

IIpaBuno
napajuleIeIuIe1a

90

YMHOXKEHUE
BEKTOPA HA YHCIIO

91

Paznoxenune
BEKTOpa 1o 6azucy
TPEX BEKTOPOB, HE
JISKAIUX B OJHOU
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6404/start/132055
/

92

CxanspHoe
IPOU3BEICHHUE

https://resh.edu.ru/subject/lesson/5723/start/149167
/

93

Boeruncnenue yrina
MEXy BEKTOPaMHU B
IPOCTPAHCTBE

94

[Ipocrenimme
3a/1a4M C BEKTOpaMu

95

[Ipocrenimme
3a71a4u C BEKTOpaMHU

96

[Ipocreiimme
3a71a4u C BEKTOPaMHU

97

[Ipocreiimme
3a71a4u C BEKTOPaMH

98

O0001EeHEe 1
CHUCTEMATU3ALINS
3HAHUM

99

O0001EeHE U
CHUCTEMATU3ALINS
3HAHUM

100

O0001eHne 1



https://resh.edu.ru/subject/lesson/5724/start/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

CUCTEMaTHU3aAU
3HAHUU

Hrorosas
101 | xkoHTpodBHas
paboTta

O0o0011eHNE U
102 CUCTEMAaTHU3alIUA
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102




11 KVIACC

Ne
n/
n

Tema ypoka

Koaun4decTB
0 4YaCOB

Bcero

JJIeKTPOHHBbIEC HU(PPOBHIE
o0pa3oBaTe/IbHbIE peCypChl

[ToBTOpEHUE TEMBI
"Koopaunatel
BEKTOpa Ha
IUIOCKOCTH U B
npoctpaHcTse”

[ToBTOpEHUE TEMBI
"CkansipHoe
IpOU3BEACHHUE
BEKTOpPOB"

[ToBTOpEHUE TEMBI

"Bpruncienue yria
MEX1y BEKTOpaMu

B [IPOCTPaHCTBE"

[ToBTOpEHUE TEMBI
"VpaBHeHue
PAMOM,
IPOXOASIIEH Yepes
JIBE TOYKHU"

YpaBHeHUE
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru

YpaBHeHUe
IJTIOCKOCTH,
HOpPMAJIb,
ypaBHEHHUE
IJIOCKOCTH B
OTpe3Kax

BektopHoe
MIPOU3BEICHUE

JIuHelHbIC
HEPaBEHCTBA,
JIMHEHHOE
MpOrpaMMHUPOBAHUE



https://resh.edu.ru/

JInneinrie
HEPABEHCTBA,
JIMHEHHOE

IPOrpaMMUPOBAHUE

10

AHauTHYECKUE
METOJBI pacuéra
yTJia MEXITY
IPSIMBIMU B
MHOTOTPaHHUKAX

11

AHauTHYECKUE
METOJbI pacuéra
yTJia MEXIY
IJIOCKOCTSIMH B
MHOTOTpaHHUKAX

12

dopmyiia
pacCTOSHUA OT
TOYKH J10
IJIOCKOCTH B
KOOpJIMHATAaX

13

Haxoxnenue
pPaCCTOSIHUU OT
TOYKHU J0
IUIOCKOCTH B Ky0e

14

Haxoxnenue
pacCTOSIHUM OT
TOYKU J0
MJIOCKOCTH B
MPaBUIIbHOM
nupaMu/Jie

15

KonTposnbHas
pabota Ne 1

" AHaTMTHYECKas
reomeTpus’"

16

CeueHus
MHOT'OTPaHHUKOB:
CTaHJapPTHBIC
MHOTOTpaHHUKHU

17

Ceuenus
MHOT'OTPaHHUKOB:
METOJI CJIEJIOB

18

Ceuenus




MHOTOTPAHHUKOB:
CTaHJapPTHBIC
IJIOCKOCTH,
TepeceueHUs
NPSAMBIX U
IIOCKOCTEH

19

[TapannenbHbie
npsIMBbIE U
IUIOCKOCTH:
napaJijiesIbHbIE
ceyeHus

20

[TapannenbHbie
npsiIMbIE U
IJIOCKOCTH: PacCU€T
OTHOILICHUH

21

[TapannenbHbie
npsiIMbIE U
IUIOCKOCTH: YTJIbI
MEXKIY
CKpELIMBAOLIIMHUC
s IPSIMBIMU

22

[leprieHAUKYJISIPHBI
€ TIpsAMBIE U
IIOCKOCTH:
CTaHJIapTHBIC TAPHI
NEePICHANKYIISPHBI
X IJIOCKOCTEH U
MPSIMBIX,
CHUMMETPUHU
MHOTOTPaHHUKOB

23

[leprieHAUKYJISIPHBI
€ NMpsAMBbIE U
IJIOCKOCTH:
TEOpeEMa O Tpex
MIEPIIEHANKYJIIAPAX

24

[leprieHAUKYJISIPHBI
€ MpsAMBbIE U
IJIOCKOCTH:
BBIYMCJICHUS JIJIUH B
MHOTOIPaHHUKAX

25

[ToBTOpEHME:




TUIOMIAIN
MHOTOYTOJIbHUKOB,
(dopMyibl i
IUIOIAICH,
cooOpakeHust
noo0us

26

IToBTOpEHME:
IO
MHOTOYTOJIbHUKOB,
dbopMybl A1
ILIOILIAJICH,
cooOpakeHust
IO00Us

27

IToBTOpEHME:
TUTOIIA/TH
MHOTOYTOJIbHHKOB,
dbopMyIibl s
TUIOILIAJICH,
cooOpakeHusI
moao0us

28

[Inmomanu ceuenuit
MHOT'OTPaHHUKOB:
II0IIAN
ITOBEPXHOCTEM,
pa3pe3aHus Ha
4acTy,
cooOpakeHus
moao0us

29

[Inmomanu ceuenuit
MHOTOTPaHHUKOB:
TJI0IIa 1
ITOBEPXHOCTEM,
pazpesaHus Ha
YacTH,
cooOpakeHHUs
moa00ms

30

KonTposbHas
pabota Ne 2
"I[ToBTOpEHUE:
MHOTOTPaHHUKH,
CEUYCHHUS
MHOTOIPaHHHUKOB"




31

O0BéM Tena.
O0BeM
MPSIMOYTOJIHOTO
napaJiyiesenuIe1a

https://resh.edu.ru/subject/lesson/4904/start/28033
6/

32

3agaun 00
yJIBO€HUU Ky0a, 0
KBaJipaType Ky0a; o
TPUCEKIIUH yTJIa

33

CrepeoMeTpruuecku
€ 3aJa4H,
CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJILHOTO
napasuiesienumnea

34

[Ipukiagaeie
3aJ1a4u, CBSI3aHHBIC
C BBIYHCIICHUEM
00BEMa
PAMOYTOJILHOTO
napajulesenurnena

35

O06BEM nIpsiMOi
TPU3MBI

36

CrepeomeTprudecKu
€ 3a/Ja4H,
CBSI3aHHBIC C
BBIYHCIICHHEM
00BEMOB TIPSIMOit
TPU3MBI

37

[Ipuxiagueie
3aJla4u, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOTA
MIPU3MBbI

38

Brruucnenue
00BEMOB TEI ¢
MTOMOIIIBIO
OIPEAECIEHHOTO
uHTerpana. OobpémM
HAKJIOHHOM MPU3MBI

39

Briuucnenue
00BEMOB TE C
IOMOIIIBIO



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/

OIIPEIEIIEHHOTO
unrerpana. OobEm
MIPaMU/TbI

40

®opmyna 06bEMa
TUPAMUJIBIL.
OTtHomieHue
00bEMOB TUPaMU/T
C O0LIUM YTJIOM

41

®dopmyna 06bEMa
NUPaMUIBL.
OTtHomeHne
00BEMOB NTUpaMu
C OOLIUM YTJIOM

42

CrepeomMeTpruuecku
€ 3aJa4H,
CBSI3aHHBIE C
o0BEMaMu
HAKJIOHHOW MPU3MBbI

43

CrepeoMeTpruuecku
€ 3aJauu,
CBSI3aHHBIE C
o0BEMaMu
OUpaMUIbL

44

[Ipukiagaeie
3aJ1a4y 110 TeMe
"O0BEMBI TENT",
CBsI3aHHBIC C
00BEMOM
HAKJIOHHOM TTPU3MBbI

45

[Ipuknanubie
3a7a4M 10 TEME
"O0BEMBI TENT",
CBSI3aHHEIC C
00BEMOM
TTHPaMU/TBI

46

[Ipumenenue
00BEMOB.
Brerancnenue
paccTosHUA 10
IIOCKOCTHU

47

KonTposbHas




pabota Ne 3
"O0BEM
MHOTrOrpaHHukKa"

48

[Munusapuyeckas
IIOBEPXHOCTb,
oOpazyroriue
HWIMHIPUYECKOU
ITOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490
/

49

Mumunap. Hpsamoi

KpYrOBOM LIWJIMHAP.

IInomans
MOBEPXHOCTH
UUJIMH]IpA

50

Konnueckas
TTOBEPXHOCTb,
obOpazyrorue
KOHUYECKOU
TOBEPXHOCTH.
Konyc

https://resh.edu.ru/subject/lesson/4903/start/22646
/

o1

Ceudenue koHyca
MJI0OCKOCTBIO,
MapAILICITbHOU
IJIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBIN KOHYC.
N3o6paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomans 60K0BOI
MTOBEPXHOCTH H
ITOJTHOM
MOBEPXHOCTH
KOHYyCa

o4

ITnomans 6OKOBOM
MOBEPXHOCTH U
MMOJTHOM
TTOBEPXHOCTH
KOHyCa

55

Crepeomerpruuecku
€ 3a/1a4u Ha



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

JI0Ka3aTeIbCTBO U
BBIYHMCIICHUE,
IIOCTPOECHUEM
CEUCHUN UIINHAPA,
KOHYCa

56

CrepeoMeTpruuecku
€ 3a7a4u Ha
JI0Ka3aTeNIbCTBO U
BBIUKCIICHUE,
IIOCTPOEHUEM
CEYCHHMM LIMITUHIPA,
KOHYcCa

57

[Ipukiagueie
3a7a4u, CBSI3aHHBIC
C IWJIUHIPOM

58

[Ipuxkiagueie
3a7a4u, CBSI3aHHbBIC
C IWJIUHIPOM

59

Cdepa u map

60

[Tepeceuenue
cthepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
chepbl
IUIOCKOCTEIO. Buna n
n300pakeHue mapa

61

[Tepeceuenue
cthepsl U mmapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
chepsr
IUIOCKOCTBIO. Bua n
n300pakeHue 1apa

62

VYpaBHenue chepsi.
[Tnomans chepsl u
e€ yacren

63

CummeTtpus cdepbl
U 1apa

64

CrepeoMeTpruuecku
€ 3a7a4 Ha
JI0KA3aTeIbCTBO U




BBIYHCIICHUE,
CBSI3aHHBIC CO
chepoit u mapom,
MMOCTPOCHUEM M X
CEUCHUU
TUTOCKOCTBIO

65

CrepeoMeTpruuecku
€ 3a/1a4u Ha
JIOKa3aTENbCTBO U
BBIUKCIICHUE,
CBSI3aHHBIE CO
chepoit u mapom,
OCTPOCHHUEM HX
CEUCHUU
IJIOCKOCTBIO

66

[Ipukagueie
3aJ1auM, CBSI3aHHbBIC
co cdepoil u mapom

67

IToBTOpEHME:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIYKCIICHUSA B
OKPY>KHOCTH,
CTaHJapTHBIC
moao0us

68

Paznuunbie
KOMOUWHAIAU TeT
BpaIleHUs U
MHOT'OTPaHHUKOB

69

3agayu 1o TeMe
"Tema n
MOBEPXHOCTHU
BpanieHus"

70

3agauu 1o TeMe
"Teman
TTOBEPXHOCTH
BpanieHus"

71

KonTposnbHas
pabora Ne 4 "Tena
Y IOBEPXHOCTHU
BpaleHus"




72

O0BEM LUIUHIpA.
Teopema 00 00bEMeE
IPSIMOTO ITMJIMHIPA

73

Brruucnenue
00BEMOB TeII ¢
IIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpaia. OobEm
KOHYCa

74

[Imomanu 6oKoBOM
U ITOJIHOM
TIOBEPXHOCTH
KOHYyCa

75

CrepeomMeTpruuecku
€ 3aJa4H,
CBSI3aHHBIE C
BBIUHCIICHUEM
00BEMOB
IWIMH]Ipa, KOHYyCa

76

[Ipukagaeie
3aJIauy 110 TeMe
"OO0BEMEBI U
IO N
noBepxHocTeH Ten"

7

O0bEM mapa u
IAPOBOTO CEKTOPA.
Teopema 006 00BEME
mapa. [Inomanb
chepsl.
CrepeoMeTpruyecku
€ 3a7a4u,
CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB T11apa,
IIapOBOTO CErMEHTA
Y TIIapOBOTO
CEKTOpa

78

[Ipuknanusie
3a/1a4M 10 TEMeE
"O06BEMEBI TET",
CBSI3aHHBIE C




00BEMOM 11apa u
IJI0IIAIbIO C(EpHI.
CooTtHolIeHUs
MEXIY TIOMAIIMA
MOBEPXHOCTEMN U
o0béMamu
MOJ0OHBIX TEI

79

ITogoOHbIE TENa B
IPOCTPAHCTRE.
MN3menenune o0bEMa
pu MOA00HUH.
CrepeomMeTpruuecku
€ 3a7a4H,
CBSI3aHHBIC C
BBIUHCIICHUEM
00BEMOB TEII U
IUIoIIaae
IIOBEPXHOCTEN

80

KonTposnbHas
pabota Ne 5
"TInomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten"

81

JIBH>KEHMS
IIPOCTPAHCTRBA.
OTtoOpakeHus.
JIBHKEHUS U
pPaBEHCTBO GUTYP.
OO01mue cBolicTBa
JIBMKECHUN

82

Bunsl nBuxeHUN:
napasieabHbIA
IIEPEHOC,
LEHTPAJIbHAs
CUMMETpHS,
3epKaJIbHas
CUMMETpHS,
IIOBOPOT BOKPYT
PAMON

83

[IpeoGpazoBanus
nogoOust. lpsimas u




cthepa Ditnepa

84

I'eomeTpuueckue
3a/1a4M HA
MIPUMEHEHHE
JBHOKEHUS

85

KonTposnbHas
pabota Ne 6
"BekTopsl B
npoctpaHcTse”

86

O6o6marorniee
noBTopenue 11
MOHSITUN U METOJIOB
Kypca r€OMEeTpUH
10-11 xiaccos,
CHUCTEeMAaTH3aIUs
3HAHUU:
"TlapasienbHOCTh
IPSMBIX U
IJIOCKOCTEN B
npocTtpaHcTBe"

87

O06o01maromiee
noBTopenue 11
MOHSITUA U METO/IOB
Kypca reoMeTpuu
10-11 xiaccos,
cUCTeMaTH3alus
3HaHUM: "BeKTOpHI
B IPOCTpaHCTBE"

88

O06o0maroriee
noBTopenue 11
MOHATUM U METOJIOB
Kypca reOMEeTpuu
10-11 xiaccos,
CHCTEMaTH3aLMs
3HaHuM: "BekTopbl
B IIPOCTpaHCTBE"

89

OO0oOmraroiiee
nopropenue 11
MOHSATHN U METOJIOB
Kypca T€OMETpUH
10-11 xiaccos,




CHUCTEMATH3aLHS
3HaHuil: "O0beM
MHOTI'OTpaHHHKA'

90

O6o6mraromiee
noBTopenue 11
MOHATUH U METOJI0B
Kypca reOMeTpuu
10-11 xiaccos,
cHCTEMaTHu3aIus
3HaHuii: "O0BeEM
MHOTOTpaHHUKA'

91

O06oOmaromiee
noBTopenue 11
ITOHSITUH U METOIOB
Kypca r€OMETpHH
10-11 xiaccos,
CHCTEMaTU3aIMs
sgauui: "Ilomaau
MTOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten"

92

O06o01maromiee
noBTopenue 11
ITOHSITUH U METOIOB
Kypca T€OMETpHH
10-11 xiaccos,
CHCTEMaTH3aLIMs
sgauui: "[lomaau
MTOBEPXHOCTH H
00BEMBI KPYTIIBIX
Ten"

93

Hrorosasa
KOHTPOJIbHAS
pabora

94

Hrorosasa
KOHTPOJIbHAS
pabora

95

[ToBTOpEHME,
0000mmenue u
CHCTEMaTH3aIHs
3HAHUU




96

Hcropus pazButus
CTEPEOMETPUH KAK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
VWHXEHEPHBIX U
KOMITbIOTEPHBIX
TE€XHOJIOTUH

97

Hcropus pazButus
CTEPEOMETPHUH KaK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TE€XHOJIOTUH

98

Uctopust pazButus
CTEPEOMETPUH KaAK
HayKU U €€ poilb B
pa3BUTHU
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUM

99

Uctopus pazsutus
CTEPEOMETPHUH KAK
HAYKU U €€ POJIb B
pa3sBUTUU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TE€XHOJIOTUH

100

Ucrtopus pazsutus
CTEPEOMETPHH KAK
HAYKH U €€ pOJib B
pa3BUTUU
COBPEMEHHBIX
VH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TE€XHOJIOTUH

101

Uctopus pazsutus
CTEPEOMETPHH KAK




HayKU U €€ poJlb B
pa3sBUTUU
COBPEMEHHBIX
VH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hcrtopus pazButus
CTEPEOMETPHUH KaK
HayKH U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TE€XHOJIOTUH

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

102




PABOYAS IMTPOI'PAMMA YYEBHOI'O KYPCA «BEPOSMTHOCTH U
CTATUCTHUKA»
NMOSACHUTEJIBHAS 3AIINCKA

VYyeOHbli Kypc «BepoATHOCTh M CTaTUCTUKA» YIIIYONEHHOrO YpOBHS
ABIIAETCS NPOJOJDKEHMEM M pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS HA YPOBHE CPETHETO 00Iero o0pa3oBaHus. YU4eOHbBIH KypC
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYyYAIOMIMXCS CTATUCTUUYECKOW KYJIbTYphI U
ITIOHUMAaHHMS POJIU TEOPUH BEPOSTHOCTEN KaK MATEMATUYECKOIO MHCTPYMEHTA JJIS
U3YUYEHUS CIIy4alWHbIX COOBITHH, BEJIMYMH W TipoiieccoB. [Ipu m3yueHunm Kkypca
o0OoramarpTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOIO MHUPA, pPAa3BUBAETCS IMOHUMAHHME 3HAYUMOCTH U  OOUIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4eOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUN O CIIyYalHBIX BEJIIMYMHAX U B3aUMOCBA3SX MEKIY
HAMHM Ha Ba)XXHBIX IPUMEpPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA NIPEICTABIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3iMYHble poJa H3MEPEHUsX, IJIUTEIbHOCTH O0€30TKa3HON
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOEHUSI BEPOSATHOCTHO-
CTaTUCTHYECKUX METOAO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKKE COLMAIbHBIX U ICUXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MMEIOIET0 MaTEeMaTUYECKYI0 (POpMaIU3aLIHIO.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaitHbie COOBITHS M BEPOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMUMO OCHOBHBIX JIMHUH B Y4YEOHBII KypC BKIIIOYEHBI 3JIEMEHThl TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxxanne nuHUH «CrydaiiHble COOBITHSI W BEPOSITHOCTH» CIIYXKHUT
OCHOBOM JJist (hOpMUpOBaHUS TMPEACTABICHUI O pacHpeaesieHUH BEPOATHOCTEH
MEX1Yy 3HAUYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4aCTh B 3TOM COJIEPKATEIBLHON
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUYECKOTr0 1 OMHOMUAIBLHOTO paclpeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpenieleHUsIMH, aKIEHTUPYIOT BHHUMaHUWE OOYyYaloMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHHMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeICICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCS O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXIy CIy4yalHbIMA BEJIMYMHAMU W OINKCAHWE OTOW CBSI3M C TOMOIIbBIO
Kod(ppuLIMeHTa KOPPENAIMU U €ro BHIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
COJIEpKaHMsI Pa3BUBAIOT TEMY «JluarpaMMbl paccenBaHuUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO o0011ero o0Opa3oBaHHs, U BO MHOIOM ONHPAIOTCS Ha CBEJCHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé€ oaun osmemeHT  cojep:kaHus, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEIOBATEIHHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINX B eIUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUISI OyIyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX HAa yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMU HAayKaMH, TICUXOJIOTHEH U
yIpaBICHUEM.

Ha wusydenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKay Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cesa3ubiif rpad, myTH B rpade: nukibl U rnenu. CteneHb (BaJeHTHOCTD)
BepiuHbL. ['padsl Ha muiockocTu. JlepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OMbIThI) U CIy4allHbIE COOBITHS. DIeMEHTapHbIe
coObIThs (MCX0bl). BeposTHOCTH ciaydailHOro coObITHs. BaM30cTh 4acTOTHI U
BEPOSITHOCTH  coObITHM.  CiydaifHble  ONBITBI € PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hajg COOBITUSMU: NIEpeceueHe, 00beAMHEHNE, TPOTUBOMOI0XKHbBIE
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMenTa. Gopmyna nojaHou BepossTHOCTH. Popmyna baneca. HezaBucumele
COOBITHUS.

bunHapHbIil ciy4ailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanus. Ceprsi HE3aBUCUMBIX HCTBITAHUH 10 IEpBOTO ycnexa. [lepecTaHoBKH
u ¢akrtopuan. Yucno coueranuit. Tpeyronpauk Ilackans. Popmyna OuHOMA
HproTona.

Cepust He3aBHUCUMBIX HucnbITaHui bepuymmu. CrydaiiHbiii  BbIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacmpenenenwe  BepostHocTed.  Jlmarpamma
pactpenenenus. Onepanuu Haj ClIy4yallHbIMHU BelWMUYMHamMu. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAIIEHOE.

11 KIJACC

CoBMmecTHOE pacnpenesieHHe [BYX CcllydyalHbIX BenuuuH. He3aBucumble
CIIy4aliHbI€ BEJINUMHBI.

Marematudeckoe OXHJaHUE CIAy4yalHOM BEIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MATEMAaTHYECKOrO0 OXUJAHUS (CTpaxoBaHUE, JOTEpes).
MatemaTudyeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BEeNWYMHBL. MaTemMaTH4ecKoe
OXKMJIAHUE CYMMBI  CIy4ailHBIX BEJIMYMH. MaremMaTu4eckoe  OKHUJIaHHE
T€OMETPUYECKOTO M1 OMHOMHUATILHOTO PaCTIPEICICHHIA.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIy4YalHOW  BEJIWYHHBI
(pacnpenenenust). Jlucnepcus OMHApHON ciydailHOW BennunHbl. MaTeMaTtuueckoe
OKMJIAHUE TPOU3BENCHUS U JIUCIEPCHSI CYMMBbI HE3aBHUCHUMBIX CIIy4alHBIX
BennuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pactipenenenus. Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO
pacrpeeicHusl.

HepaBenctBo UeObiméBa. Teopema UeObiméBa. Teopema bepuynnu. 3akon
OonplMX  yucenl.  BpiOOpouHBIM  MeTOn — ucciedoBaHui.  BeiOopouHbie



XapakTepucTuku. OLUEeHUBAaHUE BEPOSITHOCTU COOBITHS MO BBHIOOPOYHBIM JTAHHBIM.
ITIpoBepka NpOCTENINX TUNIOTES C TIOMOIIBIO U3YUYEHHBIX PACIIPEACICHUN.

HenpepsiBHble caydaiiHble BenuduHbl. IIpumepsl. DyHKIMSA IUIOTHOCTH
BEPOATHOCTU paclpeleseHuss. PaBHOMEpHOE paclipelielIeHue U €ro CBOWCTBA.
3amaun, NpUBOISAIINE K MIOKA3aTEIbHOMY PACIPEACIICHHUIO. 3a1auu, TPUBOASIIINE K
HOPMAaJIBHOMY pacIpenceHuIo. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeJIbHOTO pacupeaeneHus, PyHKIHs MIIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenus. OyHKIHS IIOTHOCTA U CBOWCTBA HOPMAJIBHOTO PACIPEACIICHUS.

ITocnenmoBaTeapbHOCT,  OJWMHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajaum,
npuBodAIIMe K pacupenenenuto [lIyaccona.

KoBapuanuss nByx ciydaiiHeix BenuuuH. KosdduuueHt auHeiHOM
koppensiuuu.  CoBMecTHble  HaOMIONEHHUS  ABYX  BEJIMYMH. BbIOOpOYHBIN
ko3 dumeHT koppensiuuu. Paznuuuve Mexay JTUMHEHHOW CBSI3bI0 M NMPUUYUMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOl HAaMMEHBIIMX KBaJIpPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYUEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaIaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  oOIlecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUUYECKOTO IMOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KEHUNM HAyKH U JIESTEIbHOCTBIO YUYEHOTO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PaCCyKICHHUMN, BOCIIPUUMY UBOCTh
K MaTEMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAaHHE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U
OTIbIXa, PETyJsipHasi GU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepam  TpoecCHOHATBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC IKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIbHOU
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
pPa3BUTHA M 3HAYUMOCTH JUIS PAa3BUTHUS [MBWIM3ALMHU, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M UCCIEIOBATEIBCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JiornyecKkue NecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAONIOMEHUAX U YTBEPKACHHUSIX, MpEaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUEHUI IO aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BbIOMpaTh croco0 pemieHus y4eOHOM 3amaun  (CpaBHUBATH HECKOIJBKO
BApUAHTOB  pCIIEHUs, BHIOWpaTh Hauboliee MOAXOASIMUNA €  y4E€TOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJI30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
YCTaHaBIIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3MIIMIO, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CILUITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro oObEKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITETLHO (OPMYIHPOBATH OOOOIIECHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECca, a TakKkKe BbBIABUTAThH
MIPEOJIOAKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH JIePUIUTHI MHOOPMALIUK, JAHHBIX, HECOOXOJUMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsl pEIIeHUs 3a1a4H;

BBIOMpPATh UH(OOPMALIUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBAaTh U HHTEPIPETUPOBATH WHOOPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npecTaBICHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMUHBIX (HopMmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATH HaJEKHOCTh uHpopMaruu 1o CaMOCTOSATEIBHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menune:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeJasIMHA OOIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U TMUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy pEIIeHUs 3aJauyH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B X0JIe 0OOCYXKJICHMsI 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOU TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIOCTABISATh CBOM CYXJICHHS C CYXKACHUSIMH JPYTHX YYaCTHHUKOB
nauajora, oOHapy)KHBATh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIOCOO PEIIeHUs ¢
Y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATENIbHON  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBbIX AEUCTBUUA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIANETh



crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yjbTaTa peuieHus
MaTeMaTHYECKOM 3a]a4u;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELIEHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJbTaTa IEJIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUXKEHUSI UM HEJOCTHXKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh U WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYAIbHOU
paboThl MpW pelleHHH Y4eOHbIX 3ajad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM pPAaOOThI, pachpeneisTh
BUIbl PabOT, JOroBapuBaThbCsA, OOCYKJAaTh NPOLECC M pe3ynbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBHIX (GopMax paboTsl (00CYyXIeHHs, 0OMEH MHEHUI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJMHUPOBATh CBOU JECUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayecTBO CBOETO BKJIaJla B OOLIUH MPOJIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

CBOOOJIHO OIEpUPOBATh TMOHATUIAMU: Tpad, IMIOCKUA Tpad, CBI3HBIA Tpad,
nyTb B rpade, Iemnb, LHUKJI, IEPEBO, CTEINECHb BEPIIUHBI, JIEPEBO CIYYaHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: CIyYAWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yaliHOe COOBITHE, AJIEMEHTApHOE CIydaiiHOoe COOBITHE (3JIEMEHTApHBIA HCXO.)
CIIy4ailHOTO  OMbITA, HAXOAWTh BEPOSITHOCTH COOBITHMM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaXOAUTh U (OPMYIUPOBATH COOBITHS: TIEpECeUeHnEe, 0ObETMHEHNE TaHHbBIX
COOBITHI, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY, HCIIOJIH30BaTh JHATPAMMBI
Dlinepa, KOOPAWHATHYIO MPSIMYIO JIJIsl PEIICHUs 3aj]iay, MOIb30BaThCA (HOPMYIIOi
CJIOKE€HHSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHUI;

ONEpUpPOBATH  MOHATUAMMU: yCIOBHAasA  BEPOSATHOCTb, YMHOKEHUE
BEPOSITHOCTEW, HE3aBUCHMBIE COOBITHS, JAEPEBO CIYy4ailHOTO JKCIIEPUMEHTA,
HaxOJIUThb BEPOSITHOCTH COOBITUH C TOMOIIBIO MpaBUiia YMHOXEHUS, JepeBa
CIIy4aifHOTO OTbBITA, HWCIIONB30BATh (POPMYIy TMONHOW BEPOSTHOCTH, (HOPMYITY
baifeca pu pemreHnu 3a7a4, ONpeAeiaTh HE3aBUCUMOCTh COOBITHH TT0 hopmyrie u
[0 OpraHU3aIUU CIYYalHOTO YKCIIEPUMEHTA;

MPUMEHSTh M3y4YCHHbIE KOMOMHATOpHbIE (OPMYIBI JisI TEPEUUCTCHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIIyYailHOTO OIbITA, PEIICHHS
3a7a4 110 TEOPUU BEPOATHOCTEN;



CBOOOJHO  OMNEpUpOBaTh MOHATUAMHU: OWHAPHBIM  CIy4YalHBIM  OMBIT
(ucnpiTaHuE), ycrnex U HeyJaya, HE3aBUCHMBbIC WCIBITAHUS, CEPUSl HCIIBITAHHM,
HaxXOJIUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUNM J10 MEPBOro ycrexa, B
cepuu ucnbiTaHuil bepHyM, B OmbITE, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOM COBOKYIIHOCTH;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: CiIydaliHas BEJMYWHA, paclpeieicHue
BEPOSITHOCTEW, JuarpamMma pacrpejesieHusi, OuHapHas clydailHash BeJIWYHWHA,
reOMETPUUECKOE, OMHOMHUATBHOE pacpeICIICHHE.

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

ONEpUPOBATh MOHATUAMHU: COBMECTHOE pPACHPENCICHUE IBYX CIIyYalHBIX
BEJIMYUH, UCTOJb30BaTh TAOJMIly COBMECTHOTO PacHpeeiCHUsI IBYX CIIy4alHbIX
BEJIMYMH JUISL BBIJICJIICHUS PACHPEACICHUA KaXJIOM BEIIMYUHbBI, ONPENACICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIIMYMH;

CBOOOJIHO ONEpPUPOBATH MOHATUEM MAaTEMAaTUYECKOTO OXHIAAHUS CIIydyalHOU
BEJIMYUHBI (pacmlpeiesieHnsi), MPUMEHATh CBONCTBA MAaTEMAaTHYECKOTO OXHUIAHUS
IpU PElICHUH 3a7a4, BBIUYMCISATh MAaTEMAaTHUYECKOE OXKUJIaHHEe OUHOMHAIBHOTO U
FEOMETPUUYECKOr0 paclpeaelICHUN;

CBOOOJIHO OIEPUPOBATH MOHATHUAMH: TUCIEPCUS], CTAHAAPTHOE OTKJIOHEHUE
CIy4alHOM BEJIMYWHBI, IPUMEHATh CBOWCTBA JUCIEPCUMU CIYYaWHOM BEJIUYUHBI
(pactipesienieHrs1) TIpU pEUICHUW 3a7a4, BBIYUCIATH AMUCIIEPCHI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHUAIILHOTO paclpe/eIeHH;

BBIUUCTSATH BEIOOPOUHBIE XapaKTEPUCTUKHU O JAHHOW BHIOOPKE U OIEHUBATH
XapaKTepUCTUKH TEHEpPaJIbHOM COBOKYIMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaMm. OLIEHUBATh BEPOSATHOCTH COOBITUN U TPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3bI, ITOJIB3YsICh N3YUYECHHBIMHU PACIIPEICICHUSIMM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
No 1/ HaumeHoBaHue pa3iesoB U TeM Kontponsmbie  TpaxTudeckie (uu¢posbIie)
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI pecypebi
1 DnemMeHThl Teopun rpadoB 3
5 City4aiiHble OIBITHI, CIIy4allHbIE 3
COOBITHS M BEPOATHOCTHU COOBITHI
Onepaunu Hal MHOKECTBAMU U
coObITusiMU. CrioskeHue u
3 YMHO>KEHHE BEPOSITHOCTEH. 5
VY cnoBHasI BEPOSTHOCTD.
He3zaBucumeble coObITUS
4 DneMeHThl KOMOMHATOPHUKU 4 1
Cepun nociie10BaTeNIbHBIX
5 vucneiTanni. Mcnibitanus beprymm. 5
Crny4aitablii BHIOOp U3 KOHEUHOM
COBOKYITHOCTH
6 Ciy4aliHbple BEJIMYHUHBI U 14 1
pacrpeneneHus
OBIIEE KOJIMYECTBO YACOB I1O 34 2 0
I[TPOTPAMME




11 KVIACC

KonnuecTtBo yacoB JIEKTPOHHBIE
No 1/ HaumeHnoBaHue pa3iesoB U TeM Kontpoasmpie | IpaxTiaeckue (uu¢posbie)
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI pecypeb
1 3aKoH OOJBIIKUX YHUCEI 5
9 DNeMEeHTbl MaTEMaTUYECKON 5
CTaTUCTUKHU
HenpepsiBHbIE city4alinbie
3 BEJIMYUHBI (pacripe/iesieHus), 4
NIOKa3aTEIbHOE U HOPMAJIBHOE
pacrpeneneHus
4 Pacnipenenenue [lyaccona 2
5 CBs13p MEXIy ClIydaliHBIMU 6
BEIMYMHAMU
5 O00011IEHNE U CUCTEMATH3AIIUI 11 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBoO
4acoB

Bcero

JIEKTPOHHBbIE
uugposbIe
o0pa3oBaTeJIbHbIC

pecypchbl

I'pad, cBs3HbIi rpad, npencrapieHue
3a/1a4M ¢ MOMOIIBIO Tpada

CreneHb (BaJIEHTHOCTH) BEPUIUHBI.
ITyTs B rpade. Llenu u nukIb

I'pa¢bl Ha mockocTH. [lepeBo
CJIy4alHOI'O SKCIIEPUMEHTA

Crny4aitHble SKCIIEPUMEHTHI (OTIBITHI)
U CIy4aliHbIe COOBITHS.
DneMeHTapHbIe COOBITHS (MCXOIbI)

BeposTHOCTH cllydaitHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OIIBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTH clTyd4aifiHOTO COOBITHS.
BeposiTHOCTH COOBITHIT B OIIBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU

[Tepeceuenue, oObeTMHEHNE
MHOYKECTB U COOBITHH,
IIPOTUBOTIONIOKHBIC COOBITHS.
dopMyJia CI0KEHHS BEPOSITHOCTEN

YciioBHas BEPOSITHOCTh. Y MHOKEHUE
BeposTHOCTENH. DOpMyIa yCIOBHOU
BEPOSATHOCTHU

Y cioBHAs BEPOSITHOCTh. Y MHOKEHHE
BepossTHOCTENH. DOpMyIia yCIOBHOM
BEPOSATHOCTHU

10

dopMyJia TOJTHON BEPOSATHOCTH

11

®opmyJiia baiteca. HezaBucumebie
COOBITHS

12

KomMOuHaTopHoe npaBmiio
ymMHOXeHHs. [lepecTaHOBKH 1
(pakropuan




13

Hucno coyeranuii. TpeyroabHuk
[Tackais

14

®opmyna 6uHoma HeroToHa

15

Kontponbsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXKECTBA,
KOMOUHATOpuKa"

16

bunapHbIi Cily4yalHbIN| ONBIT
(ucipITaHME), YCIIEX U HEeyAaya.
HesaBucumeie ucneiranus. Cepus
HE3aBUCHUMBIX UCIIBITAHUN J10
NIEPBOTO ycrexa

17

CepI/ISI HE3aBUCHUMBIX UCHBITAHUI J0
ICPBOro ycucxa

18

Cepust HE3aBUCHUMBIX UCIIBITAHUN
bepnyium

19

Crny4aiiHbIii BBIOOp U3 KOHEYHOM
COBOKYITHOCTH

20

[IpakTuueckas pabota ¢
UCTIOIH30BAaHUEM DJICKTPOHHBIX
TaOJIUI]

21

CrnyyaitHas BeJIMUMHA.
Pacnipenenenne BeposiTHOCTEN.
Jluarpamma pacrpeneneHus

22

Onepauuu Haj CIIy4ailHBIMU
BeJIMYMHAMH. [Ipumepsbl
pacnpenenenuii. bunapnas
ciay4yaliHas BEJIMYMHA

23

['eomeTpudeckoe pacrpeaeneHue.
buHomuanbHOE pacnpeneseHne

24

Marematnueckoe OKHUIaHue
ciy4yaiiHOU Beln4uHbl. COBMECTHOE
pacnpeneneHue IByX Clly4alHbIX
BEJINYNH

25

HeszaBucumeie cinydaitHbie
BennunHbl. CBOMCTBA
MaTEMaTHYECKOr0 OKUIAHUS.
MatemaTnueckoe OXKHIaHUE
OMHApPHOU CITy4aitHOW BETMYNHBI

26

MareMaTH4eCKOE OKUIaHNE
r€OMETPUYECKOTO U OMHOMUAJIBHOTO




pacupeeeHuin

27

Jlucniepcus u cTaHIapTHOE
OTKJIOHEHHE

28

Hucnepcust OMHApHOI cllydailHON
BeanMuuHbl. CBOWCTBA TUCIIEPCUU

29

MaremaTnueckoe oXugaHue
IIPOM3BEAECHUS U JUCIIEPCUS] CYMMBI
HE3aBUCUMBIX CIIYYalHbIX BEJIMYMH

30

[IpakTuueckas pabora ¢
UCTIOIH30BAaHUEM DJICKTPOHHBIX
TabJIUIL

31

Jucniepcrss OMHOMHAJIBHOTO
pacnipenenenus. [Ipaktudeckas
paboTa C UCTIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHUIL

32

O000111eHNEe U CUCTEMATU3ALIUS
3HAaHUU

33

KouTtponbshas padora Ne2:
"UcnbiTanus bepuymm. CiayyaiiHble
BEJIMYUHBI U pacrpeaeneHus"

34

O00011IEHNE U CUCTEMATH3AIIUI
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBoO
4acoB

Bcero

JIEKTPOHHBbIE
uugposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencrso YeoOrbieBa. Teopema
Yeonimena. Teopema bepaysm.
3aKoH OOJIBIIUX YUCE

Hepasencrso YeoOrbiena. Teopema
Yeonimena. Teopema bepaysiu.
3aK0oH OOJIBIIUX YUCE

Hepasencrso YeoOrbimena. Teopema
Yeonimena. Teopema beprysm.
3aK0oH OOJIBIIUX YUCE

Br160opouHbIii MEeTO UCCIe0BAHUN

[IpakTuueckas pabota ¢
UCTIOIH30BAaHUEM JJICKTPOHHBIX
TaOJIHI]

I'enepanbHasi COBOKYITHOCTh U
ciy4aliHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OrueHka cpeaHero u Jucrnepcuu
F€HEPaJIbHOW COBOKYITHOCTH C
ITOMOIIIHIO0 BBIOOPOYHBIX
XapaKTEePUCTUK

['enepanbHast COBOKYTHOCTh U
ciy4aitHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OueHka cpeHero U TUCIepCHu
TE€HEPAIBHOW COBOKYITHOCTH C
TIOMOIIBI0 BHIOOPOYHBIX
XapaKTEPUCTUK

OueHnBaHuE BEPOATHOCTEM
COOBITHI IO BEIOOPKE

CrarucTuyeckas Tunoresa.
[IpoBepka MpoCTENIINX TUIIOTES C
MIOMOIIBIO CBOMCTB M3YYEHHBIX
pacnpeneneHui

10

CraTuctrueckas runoresa.
[IpoBepka NpoCTENIINX TUIIOTES C
ITOMOIIBIO CBOWCTB N3yYEHHBIX




pacupeeeHuin

11

[IpakTuueckas pabora ¢
MCIIOJIb30BAaHUEM JIEKTPOHHBIX
Ta0JIULL

12

[Ipumepsl HENPEPBIBHBIX
Ciay4arHbIX BeIMYuH. OyHKIUs
IUIOTHOCTH BEPOSITHOCTH

13

PaBHOMEpHOE pacnipeneeHue.
[Ipumepsl 3a1a4, TPUBOASAIINX K
[IOKA3aTeJIbHOMY U K HOPMAJIbHOMY
pacnpenesneHusm

14

CDyHKI_[I/ISI IIOTHOCTH BCPOATHOCTHU
IMOKA3aTCJIbHOI'O PACIIPCACICHUA

15

(DyHKIII/ISI IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O paCIIpCaACICHUA

16

[TocnenoBaTenbHOCTH OIMHOYHBIX
HEe3aBUCUMBIX coObITHH. [Ipumep
3aJ1a4yu, TPUBOASAIIEH K
pactpenenenuto Ilyaccona

17

[TpakTrueckas pabora ¢
UCIIOJIb30BaHUEM 3JICKTPOHHBIX
TaOJIHI]

18

KoBapuanms n1Byx ciydanlHbIX
BenuuuH. Koaddumment
KOPpEJISALIU

19

CoBMmecTHBIE HAOMIOJEHUS JIBYX
BEJINYUH

20

Br16opounsbiit koahpuiineHT
KOPPEISIUU

21

Paznuune mexny TMHEUHON CBSA3bIO
Y IIPUYMHHO-CJIEJICTBEHHOM CBSI3BIO

22

JIuneiinas perpeccust

23

[TpakTrueckas padora ¢
MCIIOJIb30BAaHUEM BJIEKTPOHHBIX
TaOTHIY

24

[IpencraBneHune JaHHBIX C
MOMOIIBIO TAOJIUIl ¥ JUATPAMM,
onucaTe/ibHasi CTaTUCTUKA

25

OMBITHI C PaBHOBO3MOKHBIMHU
QJICMCHTAaPHBIMHA COOBITHUSAMH

26

Brruuciienue BeposaTHOCTEN




COOBITHI ¢ MpUMEHEHUEM (popmya

27

Berunciienue BeposiTHOCTEN
COOBITHI C MPUMEHEHUEM
rpauuecKux METOA0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Jumiepa

28

CityuaiiHble BEJTUYMHBI U
pacnpeneneHus

29

MareMaTtruieckoe OKHUIaHue
CIIy4alHOMN BEJIMYMHBI

30

MareMaTtrieckoe OKUIaHue
CIIy4alHOMN BEJIMYMHBI

31

KouTtponbpHas pabora:
"BeposATHOCTh U CTaTUCTUKA"

32

Brruucnenne BeposiTHOCTEM
COOBITHI ¢ MpuMeHeHueM (popmyi u
rpauuecKux METO0B

33

BbrauciieHre BEposSTHOCTEH
COOBITHH ¢ TpUMEHEHUEM (PopMyIT U
rpadUIeCKUX METOJIOB

34

CiyuaiiHble BETUUUHBI U
pacnpeneneHusa. MatemaTu4eckoe
0KUJIAHUE CIYYANHOU BEIIMYUHBI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




