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®enepanbHas pabodast mporpamma 1o yueOHomy npeamery "Marematuka" (yriryOaeHHBIH
YPOBEHB) (Jajlee COOTBETCTBEHHO - IporpaMma II0 MAaTeMaTUKe, MaTeMaTHhKa) BKIIIOYAET
MOSICHUTENIBHYIO 3alMCKY, COJIepKaHue OOydeHHus, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHS
IIPOrpaMMbl 110 MaTEMATHUKE, TEMAaTUUECKOE IUIaHUpoBaHue. [loscHUTENbHAS 3allMCKa OTpaXKaeT
O6HII/IC LCJIM U 3aJa41 U3YYCHUA MATCMATUKH, XapaKTCPUCTUKY IICUXOJIOTHUICCKUX MPECAIIOCHIIIOK
K €€ U3y4EHUI0 00y4arolUMUCS, MECTO B CTPYKTYpE YU€OHOTO IUIaHa, a TAKXKE ITOAX0bI K 0TO0PY
COJlep)KaHUs, K OIIPEACIICHUIO INIAHUPYEMBIX pE3YJIbTaTOB U K CIPYKTYpE TEMAaTHUYECKOTO
wianupoBanus. CopaepxkaHue O0Oy4EeHHsS pPacKpbIBaeT COJEpXKAaTeNbHbIE JMHUHM, KOTOpbIE
IpeAararoTcs Ui 0O0sM3aTENbHOTO M3Y4EHHs B KaXKJIOM KJIacCe Ha YpOBHE CPEIHEro OOIIero
oOpa3zoBanus. [lmaHupyemble pe3yabTaTbl OCBOCHHS NPOTPAMMBI 10 MAaTEMAaTHKE BKIIOYAIOT
JMYHOCTHBIE, METAIlpeIMETHbIE PE3YJIbTaThl 3a BECh MEpHOJ OOy4YEeHMs] Ha YPOBHE CpEIHETrO
oOuiero o0pazoBaHHUs, a TakXKe IPEAMETHbIE NOCTIKEHHS OOydarollerocs 3a KaKIbli ToJ
00y4eHusI.

MOSACHUTEJIbHAS 3AIIMCKA
[IporpamMma mo mMareMaTuke yriryOJ€HHOTO YPOBHS Il 0OYYaIONIUXCS Ha YPOBHE CPEIAHETO
oburero oopazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpEMEHHBIX MHPOBBIX
TpeOOBaHUM, IPEIBIBIIEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPAaTUINI POCCUHCKOTO
oOpa3oBanus. Peanm3arus mporpaMMBbI TI0 MATEMaTHKE 00SCIICYNBACT OBJIAJICHUE KITFOUCBBIMH
KOMITETEHITUSIMH, COCTABJISIONTUMH OCHOBY JIJISi CAMOPA3BUTHS M HEIPEPHIBHOTO 00pa30BaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIHHOTO PA3BHUTHS JIMYHOCTH
00ydJaronuxcs.
B mporpamme mo mareMartMke YYTeHBI HJeHW W ToJiokeHHs «KoHmenmuu pa3BUTHS
MareMatndeckoro obpaszoBanus B Poccuiickoit denepanun». B coOoTBEeTCTBUU ¢ Ha3BaHUEM
KOHIICTIIIMM MaTeMaTH4YeCcKoe O0O0pa3oBaHWE JODKHO, B YAaCTHOCTH, peIaTh 3anady
obecrieueHnss HEOOXOJAMMOTO CTPaHE YKCIIa OOYy4alolUXCs, MaTeMaThdecKas IMOATrOTOBKa
KOTOPBIX JOCTAaTOYHA IS TPOJOJDKEHHS O0Opa3oBaHUsl 1O Pa3IMYHBIM HAIpaBJICHUSIM,
BKJIIOYAs TIPETOJIaBaHWE MAaTeMAaTHKH, MaTeMaTHYeCKHE HCClIeIoBaHus, paboTy B cdepe
MH(POPMAITMOHHBIX TEXHOJIOTHH U IPYTUX, a TAKXKE 00SCIICUSHHS TSI KaXKI0TO 00yJaronierocs
BO3MOYKHOCTH JOCTIDKEHHS MaTEMaTUYECKOM ITOJTOTOBKH B COOTBETCTBHH C HEOOXOIUMBIM
eMy ypoBHeM. MIMEHHO Ha peIIeHHe JITHX 3a]ad HaleleHa IporpaMma I0 MaTeMaTHKe
yrayoa€HHOTO YPOBHSL.
Heo6xomuMocTh MaTeMaTHYECKON MOATOTOBKM OOyClIOBIIeHa OOYCIIOBJIEHO POCTOM 4YHCIa
CIEIUATLHOCTEH, CBSA3aHHBIX C HEMOCPEACTBEHHBIM NPUMCHEHHEM MaTeMaTuku (B cdepe
SKOHOMHKH, OW3HEce, TEXHOJIOTMYECKUX O0JacTsAX, rymMaHutapHsix cdepax). KommuectBo
oOyuaromuxcs, JUIsi KOTOPBIX MaTeMaTHKa CTaHOBUTCSA (yHIaMeHTOM 00pa3oBaHus,
IUTAHUPYIOIIKUX 3aHUMAThCsl TBOPYECKOM M HCCIENOBATEeNbCKOW paboToil B 0b6macTu
MaTeMaTHKu, UHHOPMATUKU, (PU3UKH, SKOHOMHUKH U B JIPYrHX OO0JIaCTSAX, YBEIMUMBAETCS, B
TOM YHCJIE€ C y4eToM OOy4arouiuxcs, KOMy MaTeMaTHKa HYXKHa JUIs HCIOJb30BaHUS B
npodeccusx, He CBSI3aHHBIX HETTOCPECTBEHHO C HEM.
[IpuknanHas 3HAYUMOCTh MaTE€MaTHKH OOYCIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(¢ yHIaMeHTalIbHBIE CTPYKTYPHI HAILIETO MUPA: MPOCTPAaHCTBEHHBIE (POPMBI M KOJTHUECTBEHHBIE
OTHONICHMSI, (YHKIHOHATbHBIE 3aBUCUMOCTH M KaTErOpuM HEONPeAeIEHHOCTH, OT
MPOCTEHIINX, YCBAaUBAaEMBIX B HEMOCPEACTBEHHOM OIBITE€, 10 JOCTATOYHO CJIOXHBIX,
HEOOXOMUMBIX JJIsi Pa3BUTHS HAYYHBIX W TEXHOJIOTMUECKUX uJIel. be3 KOHKpEeTHBIX
MaTeMaTUYeCKUX 3HAHUI 3aTPyIHEHO MOHUMaHHWE MPHUHIUIIOB yYCTPOWCTBA U



WCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPHUATHE M HUHTEpHpeTanus pazHooOpa3zHOU
COLIMAIBHOM, SKOHOMHYECKOM, MOJUTHYECKON nH(popMaImu, Manod(dekTnBHa NOBCceJHEBHAS
MpaKkTUYecKas JesTeNbHOCTh. Bo MHOrHX cdepax mnpodecCHOHANbHON AeATEIbHOCTH
TpeOYIOTCS YMEHHS BBIMOJHATh PACUEThl, COCTABIATH AITOPUTMBI, NMPHUMEHSATH (OPMYIIBL,
MPOBOJUTh TEOMETPUYECKHE M3MEPEHHs H IOCTPOCHHs, YuTaTth, 0OpadaThIBaTh,
MHTEPIPETUPOBATh M MPEACTABIATh HHPOPMAIIUIO B BUAE TAONHWI, JUAarpaMM U rpadukos,
IIOHUMAaTh BEPOSITHOCTHBIN XapakTep ClIydalHbIX COOBITUH.

OnHOBpPEMEHHO C pacmupeHueM chep NpuMeHeHHs MaTeMaTHKUd B COBPEMEHHOM OOIIEeCTBE
BcE Ooyiee BOXHBIM CTAaHOBUTCS MAaTEMATUYECKUW CTHIIb MBIIJICHUS, MPOSIBISIONIMICS B
onpeeIEHHBIX YMCTBEHHBIX HaBbIKaX. B nporecce u3yueHuss MaTeMaTHKU B apceHall IPUEMOB
Y METO/I0B MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKIIIOYAOTCS MHAYKIMS U JeTyKIHS,
00001IeHNe W KOHKpETHU3allusl, aHaJIW3 W CHUHTE3, KilacCU(UKalMs W CHUCTeMaTu3alus,
abctparupoBanve U aHajorus. OOBEKThl MAaTEMaTHUYECKUX YMO3AKIIOUEHUM, MpaBHUia UX
KOHCTPYHPOBAaHUSl PACKPbIBAIOT MEXaHU3M JIOTUYECKMX IOCTPOEHMH, CIOCOOCTBYIOT
BbIpa0OTKE yMEHUs (HOPMYIHpPOBaTh, 0OOCHOBBIBATh U JOKa3bIBATh CYXKJIEHUS, TEM CaMbIM
(hopMUpPYIOT JIOTMUECKUN CTWUJIb MBILUIEHMS. Benyias posib NpUHAUIEKUT MaTeMaTUKE B
(hopMUPOBAHUHN  AJNTOPUTMUYECKON KOMIIOHEHTHI MBINUICHUS ¥ BOCIMUTAHUW YMEHUU
NeMCTBOBATh MO 3aJlaHHBIM aJITOPUTMAaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYUPOBATh
HOBBIE. B mporiecce pemieHns 3aga4 — OCHOBBI JUIsl OpraHU3allK yueOHOU AesITeTbHOCTH Ha
ypoKax MaTeMaTHUKH — pa3BUBAIOTCS TBOpUECKas M MPHUKIAJHAS CTOPOHBI MBIILUICHUS.
OO0yyenne wmareMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh y OOYy4YaOMIKUXCS TOYHYIO,
palMoHaNbHYI0 W HWH(POPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh HaWOOJee IMOAXOISIINe
S3BIKOBBIE, CHMBOJINYECKHE, TpadruecKue cpeacTBa Ui BRIPAKEHUSI CYXKICHUIM U HATJISITHOTO
WX MPEACTaBICHUS.
Heo6xo1uMbIM KOMIOHEHTOM 00I1IEH KYIbTYPbl B COBPEMEHHOM TOJIKOBAaHUH SIBJIIETCS 00111ee
3HAKOMCTBO C METOJAaMHU MO3HAHUS JIEHCTBUTEIBHOCTH, MIPEJICTABICHHUE O IPEIMETE U METOIe
MaTeMaTHK{, €ro OTIWYMSIX OT METOJOB EeCTECTBEHHBIX U TyMaHHUTapHBIX HaykK, 00
OCOOCHHOCTSIX MPUMEHEHHUS] MAaTeMaTUKH JUIsl pelIeHHMs HAyYyHBIX M TNPUKIAJHBIX 3ajad.
Matemaruueckoe 0o0Opa3oBaHHME BHOCUT CBOM BKJIaa B (opmupoBaHHE OOIIEH KyIbTYphI
yenoBeka. V3ydyeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETMYECKOMY BOCIUTAHHMIO YEJIOBEKA,
MOHMUMAHUIO KPacoThl M M3AIIECTBA MAaTEMaTHYECKHX PACCYKIEHHUI, BOCIPHUATHIO
reOMETPUUECKUX (POpPM, YCBOCHHIO HJIeH CUMMETPUH.
[IpuopurernpiMu 11esiMu oOydeHust matematuke B 10—11 knaccax Ha yriyOnéHHOM ypoBHE
MIPOJIOJIKAIOT OCTaBaThCsA: (POPMHUPOBAHUE IIEHTPAIBHBIX MAaTEMaTUYECKUX MOHSATHH (YHCIIO,
BEITMYMHA, TeoMeTpuueckas (urypa, mepeMeHHasi, BEpPOSATHOCTb, (DYHKIUS, MPOU3BOIHAS,
WHTErpan), 00ecreynBaIoNNX MMPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTHYeCKOTO
oOpa3oBaHusl 00y4arONINXCS; MOJABEACHUE O00YJarOIMXCsl HA JOCTYITHOM JUIsl HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3M MAaTEMAaTUKH U OKPYKAIOIIET0 MUPa, MIOHUMAaHUIO0 MAaTEMaTUKU KaK
yacTu OOmIeld KyIbTyphl UEIOBEUECTBA; PAa3BUTHUE HMHTEIUICKTYAIbHBIX W TBOPUYECKUX
CHOCOOHOCTEH 00ydaronuxcs, MO3HABaTENbHOW AaKTHMBHOCTH, HCCIENOBATENIbCKUX YMEHHIA,
KPUTUYHOCTH  MBIIUICHUS, WHTEpeca K HW3YYCHHIO MarTeMaTukd; (HopMHpoBaHHE
(YHKIIMOHATTFHOM MaTeMaTUYeCKOW TPaMOTHOCTU: YMEHHS PacllO3HaBaTh MaTeMaTHYeCcKue
ACTEKThl B pPEabHBIX )KMU3HEHHBIX CUTYAIUSIX U MPHU U3YUYEHUU JIPYTHX YUeOHBIX MPEAMETOB,
MIPOSIBIIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, GOPMYIHUPOBATH X Ha S3bIKE MATEMATUKH U
CO3/1aBaTh MAaT€MaTUYECKHE MOJENIN, IPUMEHATh OCBOCHHBI MaTEMAaTUUYECKUN anmapar Jist
pelieHus: NPaKTUKO-OPUEHTUPOBAHHBIX 3314, HHTEPIIPETUPOBATh U OLIEHUBATh MOJTYyYEHHbIE
pe3ynbrathl. OCHOBHBIMU JUHUSAMHU coJiep:kanus mareMatuku B 10—11 knaccax yriay0in€HHOTO
yYpOBHS SIBISIFOTCS: «Uucna u BeIUMCICHUS», «Anredpay («Anrebpandeckue
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BBIDOKEHUSA», «YpaBHEHUS M HepaBeHCTBa»), «Hauanma wmaremarnyeckoro asanuzay,
«"eometpus» («'eomerpuueckue GUrypbl U MX CBOHCTBa», «lI3MepeHHEe reoMeTpUYecKUX
BEJIUYMH»), «BeposATHOCTb M cTaTUCTHKA». JlaHHbIE JIMHUM DPAa3BUBAIOTCS IapajljIeNIbHO,
Ka)/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT JPYIroM, a B
TECHOM KOHTaKkTe M B3auMojeicTBuu. Kpome »3Toro, ux oOBEIMHSET JIOTHYECKast
COCTaBJIAIOLIAs, TPAJMLMOHHO IMpHUCYIlas MaTeMaTHMKE W  IPOHU3BIBAIOLIAs  BCE
MaTeMaTH4eCKHe Kypchbl U cojepkarenbhbie mauu. Chopmynupoarnnoe Bo ®I'OC COO
TpeOOBaHUE «yMEHUE ONEPUPOBATH NOHIATUIMMU: ONIPEACICHUE, aKCHOMa, TEOpeMa, CIIEJICTBUE,
CBOWMCTBO, TpHU3HAK, [JOKA3aTelIbCTBO, PABHOCWJIBbHbIE  (OPMYIUPOBKH,  yMECHHE
¢dbopmynmupoBaTh 00OpaTHOE W TPOTUBOTIOJIIOKHOE YTBEPXKICHUE, MPUBOAUTH TNPHUMEPHI U
KOHTPHPUMEpPBI,  HUCMHOJb30BaTh  METOJ  MareéMaTH4eCKOW  HHIAYKIHUHU,  [POBOJUTH
JI0Ka3aTeNbHbIE PACCY)K/IEHUS MPU PELIeHUM 3aJad, OLEHUBATh JIOTUYECKYIO MPAaBUIBLHOCTD
paccyXJAeHU» OTHOCUTCS KO BCEM y4eOHBIM KypcaMm, a (GOpMUPOBAHUE JIOTUYECKUX YMEHHM
pacrpesiensieTcs Mo BceM rojaMm oOydeHHs] Ha YpOBHE cpeaHero obimiero oOpa3zoBanus. B
cootBercTBUU ¢ PI'OC COO MareMaTuka sBIISETCS 00s3aTENbHBIM IPEIMETOM Ha JJAaHHOM
ypoBHE oOpa3oBanus. Hacrosmeidl mnporpamMmoil 1O MaTeMaTHKe NpeaycMaTpUBaeTcs
u3ydeHue ydeOHoro npeaMera «MareMaTuka» B paMKax TpEX yueOHBIX KypcoB: «Anredbpa u
Hayajla MaTeMaTHYecKoro aHamuza», «l'eomerpus», «BeposiTHOCTP U CTaTHCTUKa».
dopmMupoBaHuE JOTUYECKUX YMEHUHN OCYIIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET 00ydeHus: Ha
YpOBHE CpeHero o0uiero 00pa3oBaHusl, a 3JI€MEHTHI JJOTUKU BKIIOYAIOTCS B COJIEpKAHUE BCEX
Ha3BaHHBIX BbIIIE YU€OHBIX KYpCOB.
OO1ee KOIMYECTBO 4YacOB, HAIPABJICHHBIX HA M3y4EHHE MAaTeMAaTUKH Ha YrIyOJIEHHOM
ypoBHe — 544: B 10 kmacce — 272 4daca (8 gacoB B Hezeno), B 11 kmacce — 272 4daca (8 4acoB B
HEJIEITIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIbTATBI
1) rpaxaaHCKOTO BOCTIUTAHMs: C(HOPMHUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMK 00YYAOIMIETOCs Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUUCKOTr0 00I11€CTBAa, TPEICTABIICHUE O MATEMAaTHUYECKHX
OCHOBax (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHH, TPOIEAYp TPakIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCH W JPYroe), yYMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C WX (DYHKIIMSIMHU U HA3HAUCHUECM;
2) TAaTPUOTHYECKOTO  BOCHHUTAHUS:  CPOPMHPOBAHHOCTH  POCCHHMCKON  TpaskJaHCKOMN
UJIEHTUYHOCTH, YBOKEHUSI K MPOIUIOMY M HACTOSIIEMY POCCUUCKON MaTeMaTHKH, IIEHHOCTHOE
OTHOIIEHUE K JJOCTUKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCHICKOW MAaTEMATUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE dTUX JIOCTHKEHUH B JPYTUX HAYKaX, TEXHOJIOTHUAX, CPepax IKOHOMHUKH,
3) IyXOBHO-HPABCTBEHHOTO BOCIUTAHMS: OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO
Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C
MPAKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUN HAyKH M JEATEIBHOCTHIO YUYEHOTO, OCO3HAHHUE
JUYHOTO BKJIJ[a B IOCTPOCHNE YCTOMYUBOTO OyIyIIIETO;
4) 5CTETHYECKOTO BOCIHUTAHUA: OCTETHUYECKOE OTHOIIEHHE K MHPY, BKIIOYAs 3CTETHKY
MaTeMaTHYEeCKUX  3aKOHOMEpHOCTeW,  OOBEKTOB,  3aJay,  peHIeHUH,  PacCyXICHH,
BOCTIPUUMYHUBOCTH K MATEMAaTHYECKUM aCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA,
5) ¢usnyeckoro BocuTaHus: cHOPMUPOBAHHOCTD YMEHHS IPUMEHSITh MaTEMaTHUCCKHE 3HAHHUS
B MHTEpecax 370pOBOTO M 0e30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MHTaHUE, COAJAaHCHUPOBAHHBIM PEKUM 3aHITUA U OTIbIXa, PEryisipHas
¢u3uYecKass aKTUBHOCThH), (DM3MYECKOE COBEPIICHCTBOBAHUE TIPH 3aHIATHIX CIIOPTUBHO-
03JI0POBUTEIBLHOM IE€ATEIBHOCTHIO;
6) TpyZI0BOTO BOCIUTAHUS: TOTOBHOCTh K TPYIY, OCO3HAHHE IEHHOCTH TPYIOJIOOUS, HHTEPEC K
paznuuHbM cdepaM Tpo(eCCHOHATBHONW NIEATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW M eé
MPWIOKEHUSIMU, YMEHHUE COBEPILIaTh OCO3HAHHBIN BHIOOP Oyayiei mpodeccun 1 peaan30BbIBaTh
coOCTBEHHbBIE )KM3HEHHbIE IJIaHbl, TOTOBHOCTH U CIIOCOOHOCTh K MaTEMaTUYECKOMY 00pa30BaHHIO
1 caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKUX 3aJja4 MaTeMaTh4yeckoil HampaBieHHOCTH; DenepanbHas pabodasi mporpamma |
Maremaruka. 10—11 xnaccer (yray0n€HHBIN yPOBEHB)
7) 5KOJOrMYEeCKOr0 BOCHHTaHHS: C(HOPMHPOBAHHOCTH JKOJOTMUYCCKON KyJIbTYphl, MOHUMAHHUE
BJIUSIHUSL COLIMAJIIBHO-3KOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLHMAIBHOU
Cpelbl, OCO3HaHHE TJI00AJIBHOTO XapakTepa SKOJOTMYEeCKHX MpoOjeM, OpHeHTalus Ha
MPUMEHEHHE MaTeMaTU4YeCKUX 3HaHWM Ui pelleHus 3aJad B O0JacTU OKpYXKarollel cpeipl,
IJIJAaHUPOBAHUE MOCTYIKOB U OLEHKH MX BO3MOKHBIX IOCJIEICTBHM JIJIs1 OKPYKaroUIel Cpeibl;
8) IEHHOCTH HAYYHOTO IMO3HAHUS: C(HOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HayKH U OOIIECTBEHHOW MPAKTUKH, TMOHUMaHUE
MaTeMaTH4eCKOH HayKu Kak c(depbl uUeloBEUecKOW MesTeNbHOCTH, ITAloB €€ pa3BUTUA U
3HAQUUMOCTHU JJIs1 Pa3BUTHUS LIMBWIM3ALUHU, OBJIAJCHUE A3BIKOM MAaT€MATUKH U MATeMaTH4E€CKOU
KyJIbTypOM Kak CpEeACTBOM IIO3HAHWS MHPA, TOTOBHOCTh OCYHIECTBISATH NPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI
B pe3ynbTare n3yueHus MaTeMaTHKU HA YPOBHE CPEHEro 00111ero o0pa3oBaHus y 00yJaronerocs
OyayT chopMUpPOBaHbI T03HABATEIbHBIE YHUBEPCAIbHBIE YUeOHbIE IEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIE Yy4yeOHbIe NEMCTBUSA, pPETyISATHBHbIE YHUBEPCAIbHBIE YueOHbBIE JEWCTBUS,
COBMECTHas JesTenbHOCTh. Ilo3HaBaTenbHble yHHMBEpCalbHbIE YyueOHBIE

6



neicTBus ba3oBble JOTMYECKHE JIEHCTBUS: BBIABISATh U XapaKTEPU30BaTh CYIICCTBECHHBIC
MPU3HAKA  MAaTEeMAaTUYECKUX OOBCKTOB, TMOHATHN, OTHOMICHUH MEXKAYy MOHATHSIMH,
dbopMymupoBaTh  OMpEACNCHUS  IOHSATUH, YCTaHABIMBATh  CYIIECTBEHHBIM  NpPHU3HAK
KJIacCU(UKAIIUU, OCHOBaHMsI JUIsi 0OOOIIEHNS U CPAaBHEHUsS, KPUTEPUH MPOBOJAMMOIO aHAIIN3a;
BOCIIPUHUMATh, (OPMYIUPOBATh H MPEOOPa3OBBIBATH CYXKICHHS: YTBEPAUTENbHBIE U
OTpHUIATCIIbHBIC, CIWHUYHBIC, YAaCTHbIC W OOIIME, YCJIOBHBIC; BBISBISATH MAaTEMATHYCCKUC
3aKOHOMEPHOCTH, B3aMMOCBS3HM U TMPOTHUBOpeuYrss B (akTax, JTaHHBIX, HAOINIOJCHUSIX W
YTBEPKICHUSIX, IpEAaratb KPUTCPUH JIs BBISABICHUS 3aKOHOMEPHOCTEH W TPOTHUBOPCUMIA,
JeNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHUKH, JCAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKITIOYCHH, YMO3aKIIFOUCHUH 110 aHAJOTHH; IMPOBOIUTH CAMOCTOSTEIBHO J0Ka3aTelbCTBA
MaTEeMaTHYEeCKUX YTBEPXKICHUH (NPSAMBIE W OT NPOTHBHOIO), BBICTPAMBATH APTYMEHTAIIUIO,
MIPUBOJIUTh TIPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS W BBIBOJIBI;
BBIOMpATh CHOCOO pelieHHus yuyeOHOM 3ahauM (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMPATH HAN0OJIeE ITOAXO0 AU ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KpUTEpHEB). bazoBbie
HCCIIeIOBATEIILCKUE JICHCTBUS: HCIIOJIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIBCKANA HWHCTPYMEHT
MO3HAHUs, POPMYITHPOBATH BOTIPOCHI, (PUKCHUPYIOITUE TIPOTHBOPEYHE, TPOOJIEMY, YCTaHABINBATh
UCKOMOE U JaHHOe, (OpMHpOBATH THIIOTE3y, APTYMEHTHPOBATH CBOIO TIO3HMIIMIO, MHCHHE;
MIPOBOJIMTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAaHUE 110 YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIICHHUS, MPOIECCa, BBISBJICHUIO 3aBUCHMOCTEH
MEXTy OOBEKTaMH, SIBJICHUSMH, MPOIIECCAMHU; CAMOCTOSTEIHHO (hOPMYITHUPOBATH 00O0OIICHUS H
BBIBOJIBI 110 Pe3y/IbTaTaM MPOBEIEHHOTO HAOIIOICHHS, UCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M OOOOIICHMIA; MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
IpoIecca, a TakXKe BBIIBUTATh MPEJIITOJIOKECHHSI O €r0 Pa3BUTHH B HOBBIX yCJIOBHSX. Pabdorta ¢
nH(popManuen: BBISABIATh ACPUIUTH WH(POpPMAIMK, NAHHBIX, HEOOXOMUMBIX JUIsi OTBETAa Ha
BOIIPOC W JJIA PEIICHUs 3a/layd; BHIOMPAaTh MHGOPMAIMI0 W3 MCTOYHUKOB DPA3JTMYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIHMIO PA3TUYHBIX BUIOB U
(dhopmM TpecTaBICHHs; CTPYKTYPHUPOBATh HH(MOPMAIIHIO, TPEACTABIATE €€ B pa3sIuYHbIX (popmax,
WUTFOCTPUPOBATh TpadUyecKy; OICHHWBATh HAAEKHOCTh HHPOPMAIMK IO CaMOCTOSTEIHHO
chopMyIUpOBaHHBIM KpuTepusiM. KoMMyHUKaTHBHBIC YHUBEpPCAJbHBIC YyueOHBIC JEHCTBUS:
BOCIIPUHUMATH U (DOPMYITMPOBATH CY)KJIEHUS B COOTBETCTBHH C YCIIOBHSAMU M IEJISIMU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOUKY 3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHUST TI0 XOAYy pEIICHHUs 3aJadyd, KOMMEHTHPOBATh IOJYYEHHBINM pPE3ylbTaT, B XOJIe
00CYXJIEHHsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMbI, IPOOJIEMBI, peraeMoin
3a/1auy, BBICKA3bIBATh MJICH, HAIICJICHHBIC HA TOWCK PEIICHUS, COTIOCTABIIATh CBOU CYXXICHUS C
CY)KJEHUSMH JPYTrUX yYaCTHUKOB JUAJIOTa, OOHAPY)KUBATh PAa3jIM4U€ U CXOJCTBO TMO3WIIUN, B
KOPPEKTHOH opme hopMyTUpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHHUSI; IPEICTABIATH PE3yabTaThl
pelieHus 3a1a4d, SKCIEPUMEHTA, UCCIICOBAHMUS, ITPOCKTA, CAMOCTOSITEIIBHO BBIOUpaTh (hopmar
BBICTYIUIGHUS C Y4€TOM 3a/ad Mpe3eHTAllMd M OCOOCHHOCTEeHl aymuTopuu. PerynstuBHbie
yHHUBepcalbHble yueOHbIe AeiicTBus CaMoopraHu3als: COCTAaBIATh IUIaH, ajJrOPUTM pPELIeHUS
3aaud, BBIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMEIOIIUXCA PECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEHICHUH C y4€TOM HOBOM
nHpopmanuu. CaMOKOHTPOJIb: BJIaJCTh HAaBBIKAMHU IO3HABATEIBLHOW pediieKCHH Kak 0CO3HAHMS
COBEpIIAeMbIX JEHCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YAbTATOB, BIAJETh CHOcOOaMu
CaMOTIPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pe3ysibTara pelieHus MaTeMaTHYecKOW 3ajauu;
MPeBUIETh TPYAHOCTH, KOTOPBHIE MOTYT BOSHUKHYTH MPH PEIICHUH 337]a4i, BHOCUTH KOPPEKTUBBI
B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX, HAMJACHHBIX OIMINOOK, BBISBICHHBIX
TPYOHOCTEH; OIIEHMBATh COOTBETCTBHE pe3yabTaTa MU U YCIOBHUSAM, OOBSICHATH MPUUYHHBI



JNOCTUXKEHUS] WU HEJOCTUKEHHS pEe3yJbTaTOB JESITEIbHOCTH, HAaXOAWTh OLIMOKY, /1aBaTh
OLIEHKY TpuoOpeTéHHOMY ombITy. COBMECTHasi JEATEIbHOCTh: MOHMMATh U HCIOJIb30BATh
MpEeUMyIIecTBa KOMAHJHONW M HMHIMBHIyalbHON pabOThI MpHU peHIeHUH y4eOHBIX 3ajad,
IIPUHUMATD L1€JIb COBMECTHON JEATENBHOCTH, IUIAHUPOBATH OPraHU3al0 COBMECTHON padoThl,
pacrpeneniate BUABI PabOT, JOrOBapHBATHCS, OOCYKJATh IMPOLECC U pe3yinbTaT paloThl,
0000marb MHEHUS HECKOJBbKHMX JIIOACH; ydJacTBOBaTb B TPYNIOBBIX (opmax pabOTHI
(o6cyxnenusi, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMBI» U MHBIE), BHITIOIHATH CBOIO YaCTh PaOOTHI
1 KOOPJUHUPOBATh CBOU ACUCTBUSI C APYTUMHU WIEHAMHU KOMaH/ 1bl, OLIECHUBATh Kau€CTBO CBOETO
BKJIa/1a B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMOJCHCTBUSL.
[IpenMeTHble pe3ynabTaThl OCBOEHUS (enepaibHOl pabodeil mporpaMmbl IO MaTeMaTHUKE
MPEJCTABIICHBI 110 T0/1aM 00YYeHHS B paMKaX OT/IEIBbHBIX YIeOHBIX KYpPCOB B COOTBETCTBYIOIINX
paszenax HacTOAIIEH MPOrpaMMBl.



PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «AnreOpa M Hayajla MaTeMaTHYECKOTO aHaln3a» SBISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TIPOTPaAMME CpPEIHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00ECTIEYNBAECT HHCTPYMEHTAIIbHYIO 0a3y JUIsl N3Y4eHHS BCEX €CTECTBEHHO - HAYYHBIX
KYPCOB, a C Ipyroi CTOPOHBI, (POPMUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHUE 00YJaOIIIXCS
Ha YpOBHE, HEOOXOAMMOM Ui OCBOCHHUS WH(POPMATHKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JIPYrUX ITUCHUIUIMH. B pamkax JaHHOTO y4eOHOro Kypca oOydaromiuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpYeT CBOU
TOCTIDKEHUS] B MaTEMaTHIeCcKoi Gopme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHalW3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIA/ICHHsI 3aKOHAMH (DPU3UKH, XUMUH, OMOJIOTHH, TOHUMAaHUSI OCHOBHBIX TECHJICHIIMNA
Pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH XM3HH, TO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
MU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJB30BaTh HMX ISl JTaTbHEHIIETO
00pa3oBaHUs U B IOBCEJHEBHOM KMU3HU. B TO ke Bpemsl OBJa/ieHre aOCTPaKTHBIMHU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSMHU alNreOphl 1 MaTeMaTHYECKOTO aHaJIM3a Pa3BUBAeT yMEHHE HAXOJWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTB, IOKa3bIBATh YTBEPIKICHHS C TOMOIIBI0 WHIYKIIHA
U paccyXJaTh JeAyKTUBHO, UCIOJB30BaTh 0000IIeHNEe U KOHKPETHU3allHio, abCTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xome m3yuenms yueOHOTO Kypca «AsreOpa M Hadanma MaTeMaTHYECKOTO AaHAIIN3a
oOydJaromuecss MOJY4aloT HOBBIH ONBIT PEHICHHS NPUKIAJHBIX 3a/1ad, CaMOCTOATEIHHOTO
MOCTPOCHUSI MAaTeMaTHYECKUX MOJETeH pEealbHBIX CHTYallMid, WHTEPHPETALNH MHOJTY4CHHBIX
pelIeHni, 3HaKOMSTCSL ¢ IpUMepaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
HCKYCCTBE, C BBIJAIOUIMMUCS MAaTEMAaTHYECKUMH OTKPBITHSAMH U MX aBTOPAMHU.

VYueOHBIIE Kypc 00nazaeT 3HAYUTEIBHBIM BOCHHMTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercsi Kak uepe3 y4eOHbI MaTepHai, CIOCOOCTBYIOIMI (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pDEHHUS, Tak M 4epe3 cHneuupuky y4eOHOH  JAeATeNbHOCTH, TpeOyrome
NPOJIOJDKUTEIbHON  KOHIEHTPAllMM  BHUMAHUS, CAMOCTOSATEIBHOCTH, AKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJYYCHHBIH Pe3ysbTaT.

B ocHoBe meromuku oOydeHMs anredpe M HadajgaM MaTEeMaTHYECKOTO aHAIHM3a JICKHUT
IeATebHOCTHBIA NPUHINI 00ydeHNSI.

B cTpykrype yueOHOTO Kypca «AnreOpa U Hayajla MaTeMaTHYeCKOrO aHaJIH3a» BbIJICICHBI
CIIEIYIOUINE CO/EPKATEIBbHO-METOIMUECKHE JTHHUU: «Yucia W BeIYUCICHUS», «DyHKIHH H
rpadukuy, «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTnueckoro aHaiausza», «MHOXKeCTBa U
Jorukay». Bce 0oCHOBHBIE CO/IepKATENBHO-METOINUECKHE TMHUHT U3YJal0TCs Ha MPOTSHKEHUH JIBYX
JeT 0Oy4eHusl Ha YpOBHE CpeTHEro oOmiero o0pa3oBaHusl, €CTECTBEHHO JOTIONHSS APYT Apyra u
MOCTETIEHHO HACBHINIASACh HOBBIMH TE€MaMM W pasfenaMu. JlaHHBIA y4eOHBIH Kypc SIBISETCS
MHTErPaTUBHBIM, IMOCKOJIbKY OOBEAMHSET B ceOe COoJep)KaHHE HECKOJBKUX MaTeMaTHUYECKHX
JMCLUUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHs, MaTeMaTHUYEeCKUH aHaIu3, TEOPHsI MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. Ilo mepe Toro kak oOydaroliuecs OBIIaJeBalOT BCE Oolee
IIMPOKMM  MaTeMaTHU4YecKHUM ammapatoM, Y HHX [OCIEAO0BaTeNbHO (QopMUpYyeTcs H
COBEpILEHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTHUYECKYI0 MOJIENb pPeaIbHOM CUTYAIH, IPUMEHSATh
3HaHUS, TOJydYeHHble MpPU H3YYEeHUH Y4eOHOro Kypca, I pPELIeHHs CaMOCTOSTENBHO
cOopMyINPOBaHHONW MaTeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.



CopepxarenpHO-MeTOAMYECKast TMHUS «UucIia v BBIYUCIICHUS» 3aBepIIacT GOpMUPOBAHUE
HABBIKOB HCIIOJI30BAHUSI JCUCTBUTEIBHBIX YHCEI, KOTOPOE OBLJIO HAYaTO HA YPOBHE OCHOBHOTO
obmiero obpaszoBanus. Ha ypoBHe cpemnero obiiero o6pasoBanusi 0co000€¢ BHUMAaHHUE YACTISETCS
(OpMHPOBAHHIO HABBHIKOB PAIIMOHAIBHBIX BBIYHUCICHHM, BKIIOYAIONINX B CeOS MCIOJIb30BaHUE
pa3nuuHbIX (GOpM 3amUCH 4YKCIa, YMEHHE JAeNaTh NPUKUIKY, BBITOIHITh NPHOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YHCJIOBBIC BBIPAXKCHUS, pabOTaTh ¢ MAaTEMAaTHUYCCKUMH KOHCTAHTaMHU.
3HaKOMBIE 00YUYAIONTUMCSI MHOKECTBA HATYPAITBbHBIX, IENBIX, PAITHOHATBHBIX U JICHCTBUTEIIBHBIX
quceNl JOIOJHSIOTCS MHOKECTBOM KOMIUICKCHBIX 4YHCEN. B KaXIOM W3 3TUX MHOXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE eMy crenuduyeckue 3aa4d U ONepalyu: JeJICHHe Halelo,
OTICPUPOBAHUE OCTAaTKAMU Ha MHOYKECTBE IICNBIX YHCEN, 0COObIC CBOWMCTBA PAlMOHAIBHBIX U
HPpaIMOHAIILHBIX YHCEN, apu(PMETHISCKUE OTIepaIliy, a TAaK)Ke H3BJICUCHNUE KOPHS HATYpaIbHOM
CTETIEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4YHCeN. briaromapsi mociemoBaTeIbHOMY pPaCIIUPEHUIO
Kpyra MCIOJb3YeMBIX YHCET W 3HAKOMCTBY C BO3MOYKHOCTSIMHU WX TPUMEHEHUS JIJIS PEIICHHS
Pa3IMYHBIX 3371249 (OPMUPYETCS TPECTABIICHUE O SIMHCTBE MATEMATHKH KaK HAyKH U €€ POJIU B
MOCTPOEHHUH MOJIENIEH pealbHOTO MUPA, IMTUPOKO UCTIOIB3YIOTCS 0000IIEHNEe U KOHKPETH3AIIHSL.

Jluans «YpaBHEHHS W HEPABEHCTBA» PEATU3YeTCs HA MPOTSDKEHUH BCETO OOydYeHHS Ha
YpOBHE cpemHero ooOmero oOpa3oBaHMsA, TOCKOJIBKY B KaxaoM paszzgene [Iporpammbl
MPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONINX 3a1ad. B pe3ynmbTare 0Oydarommecs: OBIaJICBArOT
pPa3IMYHBIMH  METOJIaMU  PEIICHUs paIOHAIBHBIX, HPPAIHOHAIBHBIX, IOKa3aTeIbHBIX,
JOTapU(PMHUICCKUX U TPUTOHOMETPHUYSCKUX YpaBHEHHUI, HEPABEHCTB M CHUCTEM, a TAaKKe 3aj1ad,
coJiepkanux mapamerpsl. [loydeHHBIE YMEHHUS MIUPOKO HCIIOJB3YIOTCS MPH HCCIEAOBAHUN
(GYHKIMH ¢ TOMOMIBIO MTPOU3BOTHOM, ITPU PEIICHUM MTPHUKIIATHBIX 3371a49 M 337a4 Ha HaXOXKJICHUE
HauOOJBIINX W HAUMCHBIINX 3HaUCHUH QyHKIWU. JlaHHAs cojeprkaTelibHas JIMHUS BKIIOYACT B
cebst Takke (HOPMHUPOBAHWE YMEHUH BBITOJHATH Pacu€Thl 1Mo (opmyrnaMm, TpeoOpa3zoBaHUS
palOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
collepKalluX CTerneHu u Jorapudmbl. braromaps wuzydeHuro anreOpanyeckoro marepuala
MPOUCXOUT  JalibHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPaKTHOTO  MBIIIJICHUS
oOyuaronuxcs, GopMHUPYIOTCS HaBBIKUA JEIYKTHUBHBIX PacCyXKICHHUH, pabOThl C CUMBOJbHBIMU
(dbopmamMu, mpencTaBiICHHUs] 3aKOHOMEPHOCTEN M 3aBHUCUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX U €CTECTBEHHO -
HAy4YHBIX 3324, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeroanueckass TuHUS «DyHKIUMU U rpa@UKW» TECHO IMEPErieTacTcsl ¢
JOPYTUMU JTMHUSIMHA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 331aET MOCIIE0BATEIbHOCTh
M3y4YeHUss Marepuana. VI3ydeHWe CTENeHHOW, TMOoKa3aTeabHOH, JorapuMUUECKOr H
TPUTOHOMETPUYECKUX (DYHKIUI, UX CBOMCTB U rpaKOB, UCIOJIb30BaHUE (DYHKITUN [T pelIeHUS
3a/1a4 U3 JPYrux yueOHBIX MPEAMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEeMAaTUYECKUM
aHaJIM30M, TaK U C pelICHUEM YpaBHEHH 1 HepaBeHCTB. [Ipu 3ToM Oolbllioe BHUMaHKE YACTISETCS
(hOpMHUPOBAHUIO YMEHHUSI BEIPAXKATh POPMYIIaMU 3aBUCUMOCTH MEXIY PA3TUYHBIMU BEIHUYNHAMH,
UCCIIEeIOBaTh MOMY4YeHHbIE (YHKIHUU, CTPOUTH MX Tpaduku. MaTepuan 3Toi cojaepikaTeabHOU
JUHUY HalleJIeH Ha Pa3BUTUE YMEHUN U HAaBBIKOB, MO3BOJISIONIUX BBIPAKATh 3aBUCUMOCTH MEXTY
BETMYMHAMHU B PAa3NUYHOU (popme: aHAmIUTUUECKOH, Tpadudeckoil u cioBecHOW. Ero m3yuenue
CHOCOOCTBYET DPAa3BUTHUIO AITOPUTMHUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K OOOOLIeHHIO U
KOHKPETH3alliU, HCIOJIb30BAHUIO aHATOTHA.

CopepxarenpHas nuHug «Hagama mMaTreMaTHyeckoro aHaiu3a» IMO3BOJISET CYHIECTBEHHO
pacIUpUTh KPYT Kak MaTeMaTUYECKUX, TaK U MIPUKIAIHBIX 3a/1a4, TIOCTYIMHBIX 00y4YaroINMCsl, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TPadUKU CIOXKHBIX (PYHKIHHA, OMPEeNeisiTh HX
HauOOJbIINE U HAaUMEHBIINE 3HAUCHUS, BRIUUCIATH IIOMAaN GUTryp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTH U YCKOpeHHus TmpolleccoB. JlaHHas conepkareibHas JHHHUS OTKPHIBAE€T HOBBIE
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BO3MOYHOCTH IMOCTPOCHHS MAaTEMAaTHUECKUX MOJICTICH peaIbHBIX CUTYAIIHH, MO3BOJISIET HAXOAUTh
HaWTy4Illee PEIICHWE B TPUKIAIHBIX, B TOM YHCJIE COIHAIBLHO-DKOHOMHUYECKHX, 3aJ[auax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOpMaTbHO-JIOTHYECKOTO M KPEATUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMECHHI DPACIlO3HABATH
MPOSIBIICHUST 3aKOHOB MAaTEMaTHUKW B HAayKe, TEXHUKE M HCKyccTBe. OOydarommuecs Y3HAIOT O
BBIJIAIOIINAXCSI PE3y/IbTaTax, MOJYICHHBIX B XOJC Pa3BUTHS MATEMaTUKHA KaK HAyKH, U 00 WX
aBTOpax.

CopepxartenpHO-MEeTOAMYECKass JHHUS «MHOXeECTBa M JIOTHKa» BKIIOYAaET B cels
JJIEMEHTHI TEOPUU MHOXKECTB M MATEMATHYECKOW JIOTHKH. TeOpeTHKO-MHOXECTBCHHBIC
MIPEJICTABJICHHSI MTPOHU3BIBAIOT BECh KypC INKOJIBHOW MaTeMaTHKH W TIPeUIararoT HamOoJjee
VHUBEPCATBHBIA S3BIK, OOBECIUHSIONINI BCE pa3leibl MaTeMaTUKA M e€ MPHIIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMaTHICCKUE JUCIUTIINHBI U UX MPUWIOKECHHS B enHoe 1enoe. [Toatomy
BAKHO JIaTh BO3MOXHOCTH OOYYaKOMEMyCsl TIOHHMATh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOUW MaTEeMAaTHKH U UCTIOJIL30BATh €0 JIJISl BRIPAKECHUS CBOUX MBICIIEH. J[pyruM BaKHBIM
MPU3HAKOM MaTEMAaTHKU KaK HAYKH CIIEYyeT IPU3HATh CBOMCTBEHHYIO € CTPOroCTh 000CHOBAHHIA
U CJIEJIOBAHUE OTIPEICIIEHHBIM MTPABHUIIAM IIOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C AJIEMEHTAMU
MaTEeMaTHYeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS OOYJarOIIUXCs,
MTO3BOJISIET UM CTPOUTH CBOW PACCYKJICHUS HA OCHOBE JIOTHICCKUX MPaBHI, (POPMHUPYET HABBIKH
KPUTHUYECKOTO MBIIIJICHHS.

B yueOHOM Kypce «Anrebpa u Hadaira MaTeMaTHIECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBEI
MaTEeMaTHYeCKOTO MOJICIMPOBAHUS, KOTOpPhIE TPHU3BaHBI CIIOCOOCTBOBATH (HOPMHUPOBAHHIO
HABBIKOB TIOCTPOCHUS MOJIEIICH pealbHbIX CHTYAIHi, UCCIICIOBAHMS STUX MOJIENICH C MTOMOIIIBIO
amnmaparta anreOpbl U MaTEeMAaTHYECKOTO aHajM3a, WHTEPIPETANUH TOJIYICHHBIX pPE3yJIbTaToB.
Takuwe 3amaHus BIUICTEHBI B KaXKIBIH M3 pPa3[elioB MPOrPaMMbl, MOCKOIBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HCHOJB3yeTCs IS PEIIeHUs NPHUKIAIHBIX 3aaad. llpu pemreHun
peabHBIX MPAKTHYECKUX 3a/1a4 00yJaroNIrecs pa3BUBAIOT HAOIIOAATEIEHOCTh, YMEHUE HAXOTUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOJIB30BATh AaHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATH
npobnemy. JleATenbHOCTh 1O (OPMHPOBAHWIO HABBIKOB PEIICHHUS TMPHUKIATHBIX 32134
OpraHu3yercsi B TIpOIlecCe W3YYEHHUS BCEX TeM Y4eOHOro Kypca «AnreOpa W Havaia
MaTEeMaTHYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOTO Kypca «AnreOpa U Havaia MaTeMaTHYECKOTO aHaJIM3a» OTBOIUTCS
272 qaca: B 10 knacce — 136 yacoB (4 1yaca B Hezenio), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).
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COJEP)KAHUE OBYYEHMSA

10 KJIACC

Yucoa v BHIYHCTIEHUSA

Parmonanbupie yncina. OOBIKHOBEHHBIE U JIECSTUYHbBIE APOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoandeckue npodu. [Ipumenenne nqpoOeil U NPOIEHTOB JUTS PEHICHUS] TPUKIIAHBIX 3a7a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble yucia. PanuoHanbHble W MppalMOHAJIBHBIE 4KCla. ApUpMETHYECKHE
OIepaluy C JCUCTBUTEIBHBIMU YHCIAMU. MOJyNb JEUCTBUTEIIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpubnmxEHHbIE BBIYMCICHUS, TPAaBWIA OKPYIJICHUS, NPUKHAIKA ¥ OIEHKa pe3yibTara
BBIYMCIICHU .

Crenens ¢ uensiM nokasareneMm. bunom Herotona. Vcnonb3oBanue noaxonsuieil popmsl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a/1a4 U IPECTABICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEMCTBUTEIbHBIM
MOKa3aTeseM.

Jlorapudwm yucna. CoiicTa jjorapudma. JlecaTuunbie 1 HaATypaTbHbBIE JOTapu(MBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUs-clieACTBUs. HepaBeHCTBO, peleHe HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEUICHHSI LEIbIX U APOOHO-PAlMOHATIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHsl OT OJJTHOM epeMeHHOM. JleeHre MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa
be3y. MHorounens ¢ nensiMu koddunuenramu. Teopema Buera.

[IpeoOpa3oBanust YUCIOBBIX BRIPAKEHUMN, COJEPKAIIUX CTETIEHU U KOPHU.

HppanmnonanbHsle ypaBHeHUA. OCHOBHBIE METObI PEILIEHNS UPPALMOHATIBHBIX YPaBHEHUM.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METObI PEIICHUS NTOKA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBanue BhIpKEHUN, COIEPKAIINX JOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHbIE METOJABI pEIICHUs JOrapuPpMHUUECKUX
YpaBHEHHUI.

OcHoBHble TpHUroHOMeTpuueckue Qopmynbsl. [IpeoOpa3oBaHHe TPUTOHOMETPUUYECKUX
BBIpKEHUI. PellieHre TpUroHoMeTpUIEeCKUX YPaBHEHUM.

Pemienne cucrteMm JMHEHHBIX ypaBHEHHM. Marpuiia CHUCTEMbl JIMHEHWHBIX YpaBHEHHIA.
Onpenenurens Marpulbl 2X2, €ro INeOMETPUYECKHI CMBICII M CBOWCTBA, BBIYMCICHUE E€r0
3HAUYEHMs], IPUMEHEHNE ONPENCIIUTENS )i PELICHUs CUCTEMbI JIMHEWHBIX ypaBHEHUH. Pemienue
MPUKIIAHBIX 33/1a4 C IOMOILBI CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOM
MOJIEJIH C MTOMOIIBIO MAaTPUI] U ONIPEAEIUTENEH.

[TocTpoeHre mMareMaTH4YECKUX MOJIEIEH pealbHOM CUTyalluH C IOMOUIBI0 YPaBHEHUH U
HepaBeHCTB. [I[puMeHeHne ypaBHEHHUI 1 HEPABEHCTB K PEICHUI0 MAaTEMAaTUUECKHX 3a]a4 U 3a]1a4
U3 pa3MyHBIX 00JIacTeil HAyKH U peanbHOU >KM3HH. MoJenupoBaHue pealbHbIX CUTyallud Ha
SI3bIKE aIreOphl.

DyHKUUH U rpaduxku

OyHkuMs, crnocoOwsl 3amaHus (yHKuU. B3anmuHo oOpatnbie ¢yHkumu. Kommosuius
¢bynkuuit. I'paduk GyHkunu. SneMeHTapHbIe Ipeodpa3zoBaHus rpaduKoB QyHKIIMHA.

OO6nacTh onpeneneHuss © MHOKECTBO 3HaueHUU (yHkimu. Hynmu dyakiuu. [pomexyTku
3HakonocTostHcTBa. UETHble M Heu€THble QyHKUUM. [lepuoanueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (PYHKUIHU. MakCUMyMbl U MUHUMYMBI QpyHKIMU. Hambonbliiee ¥ HauMeHbIIIee
3HaueHUs QYHKIUU HA TPOMEKYTKE.
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JIuneiiHasi, KBaJpaTUYHAs U JPOOHO-THHEWHAs QYHKIUU. DIeMEHTapHOe UCCIeI0OBaHHE U
MMOCTPOCHHE UX TPAPHKOB.

Crenennas QyHKIUS ¢ HATypaJdbHBIM M IENbIM TMOKaszareiaem. EE cBoiicTBa u Tpaduk.
CaoiictBa U rpaduK KOPHA N-Oi CTENEHU Kak (PYHKIMHU OOpaTHOM CTENEHH C HATypaJlbHBIM
[I0KA3aTEeJIEeM.

[oxa3zaTtenpHast u norapupmMudeckas GyHKIHH, UX CBOWCTBa U rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

Tpuronomerpuveckass OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPHUECKUX (QYHKIUH
YHUCJIOBOI'O ApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Hayana maTreMaTH4ecKOro aHajIu3a

IlocnenoBaTenbHOCTH, CIIOCOORI 3aJaHUs TTOCIEA0BATEIbLHOCTEH. MeToI MaTeEMaTHUECKOH
MHAYKIUA. MOHOTOHHBIE M OrpaHUYEHHbIE IOCIEA0BAaTEIbHOCTU. VcTOpHsT BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas  mnporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBarOIIEW I€OMETPUUECKON MPOrpeccui.
JIuHeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yumcno e. Dopmyna CIOKHBIX MPOILEHTOB.
Hcnonp30Banne Mporpeccru Uil pelIeHNs peasIbHbBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble GyHKIINN U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI I'pauKOB (HYHKIIHM.
CpoiicTBa (pyHKIMIT HENpPEpHIBHBIX Ha OTpe3ke. MeTo ] MHTEepBajOB JJIsl pEeUICHUS] HEPABEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas nmpousBoaHbIe PyHKIHH. OTnpeaeneHne, reOMeTpUIECKU U (PU3NIECKUi
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITHH.

IIpounsBoaHble 3neMeHTapHbIX QyHKUUH. [Ipon3BoiHAsS CyMMBI, IPOU3BENEHHS, YACTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo:xecTBa H JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOXECTBaMU M UX cBoMcTBa. [{narpammsl Jilsiepa—BeHHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO alIapara JUlsl ONHCAaHUS PEAbHBIX IPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX NIPEIMETOB.

Omnpenenenue,  TeopeMa, CBOWCTBO  MaTeMaTH4eCKOro  OObEKTa,  CIEICTBHE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yucaa ¥ BLIYMCIEHUS

Hartypanbnubie u uenbie uucna. llpuMeHeHue NPU3HAKOB [EIUMOCTH LEJIBbIX YHUCEI,
HauOobIuii o0 aenutens (nanee — HOJl) n HaumensInee odmee kpatHoe (naee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 11 penienus 3a/1a4 B [ebIX YMCIax.

KommuiekcHbie uymcia. AnreOpanyeckas W TPUTOHOMETpHUYECKass (OpMBI  3aIluCH
KOMIUIEKCHOTO 4Hcia. ApuMeTHYSCKHUEe Oonepany ¢ KOMIUIEKCHBIMH 4YuciiaMu. M300pakeHue
KOMILJIEKCHBIX YHCeJl Ha KOOpAWHATHOM miockoctu. @opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIUIEKCHOTO 4YHucia. [IpuMeHeHHEe KOMIUIGKCHBIX YHCEN IS pelieHus (U3NYECKUX U
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS H HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUN M HEPaBEHCTB. PAaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOIIBI0 TPUTOHOMETPHUYECKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIICHHUS TOKA3aTENbHBIX U JOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.
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OcHOBHBIE METO/IbI PEIIEHUS CUCTEM M COBOKYITHOCTEN pallMOHAIIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX U JIOTApU(YMUIECKUX YPAaBHEHHA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM WM HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ad U
3aa4 M3 pazIu4HbIX oOnacTell HAyKM W peanbHOW JKU3HM, HMHTEPHIpETalus IOJyYEHHBIX
pe3yJIbTaTOB.

DYyHKIUHN U TPAPUKH

I'padux xommosurmu ¢yHkuui. ['eomerpudeckue oOpa3sl ypaBHEHHWH M HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpudeckne QyHKINH, UX CBOMCTBA U IpaduKu.

I'paduueckue MeToabI pelieHNs ypaBHEHHUI 1 HepaBeHCTB. | paduueckie MeToIbl perIeHus
3a/1a4 ¢ mapameTpaMH.

Ucnonw3oBanne rpadukoB (GyHKIUNA I8 UCCIEIOBAHHS MPOIECCOB W 3aBHUCHMOCTEH,
KOTOpbIE BOHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U peaibHON KU3HHU.

Hayana maTreMaTH4ecKOro aHa/Iu3a

[IpumeHeHne Npou3BOIHON K UCCIEN0BaHHUIO (YHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOoJIbIIero 1 HAMMEHBIIET0 3HAYeHUN HEeMPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHre TPOW3BOAHOM I HAXOXACHHMS HAWIydlIero pEIIeHHs B IPUKIAIHBIX
3ajayax, s ONpEeJesieHUusT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOTro (opMynoil win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IMepBOOOpa3zHbIX. [lepBooOpa3HbIe 37I€MEHTApHBIX
¢byukuuii. [IpaBuna HaxoXAEHUS TEPBOOOPA3HBIX.

NHterpain. I'eomeTpuyeckuil CMbICI MHTErpaia. BeluuciaeHne onpenenéHHoro HHTerpaia
o ¢hopmyne Hrrorona-Jleitoamua.

[IpuMeHeHne wuHTErpana s HaxOXKAEHHUS IUIoHmaJell MIockuX ¢uryp u o0BEMOB
T€OMETPUYECKUX TEIL.

[Tpumepsr pemennii quddepeHInaTbHBIX YpaBHEHUNH. MaTemMaTiH4eckoe MOIeTUPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO (P PepeHINaNbHBIX YPABHEHUH.
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HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kiacce oOy4aromuiicsi MOJYYUT CIEAYIOIIME HpPEIMETHBIC
pe3ybTaThl IO OTACNBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AsreOpa ¥ Haudana
MAaTEeMaTHUYECKOTO aHAJIU3a»:

Yuciia ¥ BHIYUCICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAst
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAMOHAIBHBIX M JCWCTBUTEIHHBIX
YHUCell, MOYyJb JEMCTBUTEIBHOTO YUCIIA;

MPUMEHSATH IPOOH M MPOLEHTHI sl PEIICHUS PUKIaTHBIX 32/1a4 U3 Pa3IMYHBIX OTpacien
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPABUJIA OKPYIJICHHS, NPUKUAKY U OLIEHKY
pe3yJbTaTa BEIYUCIICHUI;

CBOOOJHO ONEPUPOBATH TOHATHUEM: CTENEHb C IIEJIbIM IOKa3aTesieM, HCII0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JEHCTBUTENBHBIX YMCET JUISl PEHIeHMs] MPAKTUYECKUX 3ajad U
MIPE/ICTaBICHUS IaHHBIX;

CBOOOJHO ONEpUPOBAThH MOHIATUEM: ApUPMETHUECKUN KOPEHb HaTypaJIbHON CTEIEeHH;

CBOOOHO ONEpUPOBAThH MOHATHEM: CTEMEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO OIEpPUPOBATh TMOHATHSAMH: JIOTapU(PM 4YHUCIa, JECATUYHbIE U HaTypajbHbIE
norapudmsl;

CBOOOJHO OINEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHUCJIOBOTO
apryMeHTa;

ONIEPUPOBATH NOHATUSAMHU: APKCUHYC, APKKOCUHYC U APKTAHI'€HC YHCIOBOTO ApryMEHTA.

YpaBHeHHUS] M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TOHATHUSAMM:  TOXKIECTBO,  ypPaBHEHHE,  HEPaBEHCTBO,
PaBHOCHWJIBHBIC YPABHEHUS U YPABHCHMSI-CIICACTBHS, PABHOCHIIbHBIC HEPABEHCTBA,

INPUMEHATh PA3IMYHbIE METOABl PEIICHUS PALUUOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh HMOHATHAMM: MHOTOYJIEH OT OJHOW NEPEMEHHON, MHOIOWIEH C
LEeJIBIMU KO3()(PUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSITh JI€JIEHHE MHOTOWIEHA HA MHOTOYJICH
¢ ocTaTkoM, TeopeMy besy u Teopemy Buera miis pemenus 3anad;

CBOOOJIHO ~ONEpUpOBaTh MOHATHSAMHU: CUCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpuLa,
ONpENCIUTENb MaTpULBl 2 X 2 W €ro IeOMETPUYECKHMH CMBICHI, HCIOJb30BaTh CBONCTBA
omnpenenuTens 2 X 2 Juid BBIYUCICHUS €r0 3Ha4Y€HUs, IPUMEHATH ONPEIESIUTEIN IJI PEIICHUs
CUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh pPEalbHbIC CUTyallUd C IIOMOIIBI) CHUCTEMBI
JUHEHHBIX YPAaBHEHMI, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpULl H
ONpENCIUTENEH, UHTEPIPETUPOBATH MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBONCTBA JEUCTBUI ¢ KOPHAMM IS IPeoOpa30BaHMsl BEIPaKEHUH;

BBIMIOJIHATE  NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPDAKEHHH, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapumMoB sl  IpeoOpa3oBaHUS  JOrapUPMHUUECKHX
BBIPKECHUH;

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHSAMM:  HMpPpalMOHANbHbIE,  IIOKa3aTelbHbIE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHHs C IMOMOUIbI0 PaBHOCHUJIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHBIE  TpUTOHOMEeTpUyeckue  (opmyiasl  aas  mpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHMUI;

CBOOOJITHO OMNEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, TPUMEHSATh
Heo0X0AuMBble (POPMYIIBI [T PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHMUI;
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MOJICIUPOBATh pEaJbHbIC CHTyallMd Ha S3bIKE aireOpbl, COCTaBJATH BBIPAKCHHUS,
ypaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3a/a4H, HCCIEI0BAaTh IMOCTPOCHHbIE MOJEIU C
WCTOJIb30BAHMEM allllapara ajareOphl.

DyHKIUHN U rPapuUKu:

cBOOOJTHO OTIEpUpPOBATh MOHATHUAMU: (DYHKIHMS, CHOCOOBI 3ajaHUs (YHKIUH, B3aUMHO
oOparHble (QYHKIHH, KOMMO3UIUS (YHKUWH, rpaduk (YHKIWHU, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpapuKoOB QyHKINH;

cBOOOJTHO OTEPUPOBATh MOHATHUSAMHU: OOJIACTH OMPEICNICHHSI M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMU: YETHBIE W HEUETHBIE (DYHKIMH, TEPUOIHMUECKHUE
GyHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMM, MAKCUMyMbl M MHHHMYMBI ()YHKIHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH TOHATHSIMH: CTETEeHHass (DYHKIMS C HATYpaJbHBIM U IIEIBIM
mokaszaTenieM, rpaduk crerneHHOH (DYHKIHMM C HaTypajdbHBIM M IIEJBIM MOKa3aTeieM, rpaduk
KOPHS N-0# CTETeH! KaK (QYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4Has W JApOOHO-THHEHHas (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPaprUKOB;

cBOOOJTHO OTEPHPOBATH MOHSATHSMH: IMMOKa3aTelbHas W JorapudmMudeckas QyHKINH, UX
CBO¥CTBA ¥ IpaMKH, HCIOJIH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh TOHSATHSIMH: TPUTOHOMETPHYECKAs OKPYKHOCTbH, OTIpPE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

WCTIONH30BaTh Tpaduku (QYHKIHA IS MCCIETOBAaHUS IMPOIECCOB W 3aBHCUMOCTEH TpH
peleHnn 3a1ad U3 JIPYruX y4eOHBIX NMPEAMETOB M pealbHOW KHM3HH, BBIpAXaTh (OpMylIaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana maTeMaTH4ecKoro aHajau3a:

CcBOOOJIHO OINEpPUPOBaTh MOHATHUAMU: apuUPMeTHUeCKas M IeoMeTpudecKas Hporpeccus,
0eCKOHEUHO yOBIBaIOIIasl FEOMETPUYECKasi IPOrPECCHs], JIUHEHHBIN U 3KCIIOHEHIMAIBHBINA POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJb30BaTh IMPOTPECCUU Ul PELICHMs] pPEeaIbHBbIX 3aJad MPUKIAJHOIO XapakTepa;

CBOOOJIHO ~ ONEpUpOBAaTh  IMOHATUSAMH:  IOCJIEAOBATEIBHOCTb,  CIIOCOOBI  3aJjaHUs
MI0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OI'PaHUUYEHHBIE IT0CIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATH MOHATUAMHU: HENpPEphbIBHbIE (YHKLUHU, TOUKU pa3pbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

cBOOOJIHO ONEpHUPOBATH MOHATHEM: (YHKILMs, HEIpPEpbIBHAs Ha OTpPE3Ke, NPUMEHATh
CBOICTBA HENPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOZHO ONEpUpOBaTh IOHATUSAMU: IiepBas M BTOpas NPOU3BOAHBIE (DYHKLMH,
KacaTenbHast K rpaduKy QyHKINH;

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, INPOU3BEICHMS, YAaCTHOIO M KOMIIO3MIMU JBYX
(GyHKUUMH, 3HaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BATh T€OMETPUUYECKUN U (PU3MUECKUI CMBICI IPOU3BOIHON JJIS pellIeHHs 3a/1ay.

MHoskecTBa M JI0OTMKa:

cBOOOJTHO OTIIEPUPOBATH MOHATUAMU. MHOKECTBO, ONEPALIUM HaJl MHOKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jiisi ONMCaHUs PeaIbHBIX IPOIIECCOB U
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

cBOOOJITHO ONEpUpOBaTh MOHATHUSAMM: OIpeJesieHHe, Teopema, YpaBHEHHe-CIIEeICTBUE,
CBOMCTBO MareMaTH4YecKoro oOOBEKTa, JO0Ka3aTelbCTBO, pPaBHOCWIIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.
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K xonmy oOyuenus B 11 kuacce oOyyaromuiicsi MONYYUT CIEAYIOUIME HpPEIMETHBIC
pe3yabTaThl O OTAENBHBIM TeMaM paboueil mporpaMMbl y4eOHOro Kypca «Anrebpa ¥ Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BHIYUCICHUS:

cBOOOJTHO OMEpUPOBaTH MOHATUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJbIX YHMCEJ, UCIOJIb30BaTh NMpU3HaKU AeauMmocTy nensix yncen, HOA u HOK
HaTypaJIbHbIX YHMCEJ JJIsl PEeLIeHUs 3aja4, IPUMEHATh alnroput™ EBkinna;

cBOOOJTHO OTIEPUPOBATH MOHITHEM OCTATKA 110 MOJIYJIIO, 3alIMChIBATH HATYPAJIbHBIC YUCIIA B
Pa3IMYHbIX O3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJTHO ONEpUPOBATh MOHATHAMH: KOMIDIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEJICTaBIsATh KOMIUIEKCHBIE YHCIIa B aIreOpandyeckoil U TPUTOHOMETPUUECKON (opMme,
BBITNIOJIHATH apu(PMeTHYECKUe onepalry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHus1 U HEPaBeHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATUSMM:  HMppallMOHAJIbHBIE,  TOKa3aTelIbHbIE U
Jorapu(pMUUecKie HEPaBEHCTBA, HAXOAUTh UX PELIEHUS C TOMOIIbIO0 PABHOCUIIbHBIX NIEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH pElIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHSATh
Heo0xo1uMble HOPMYIIBI 7Sl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBAThH MOHATHUAMH: CHUCTEMA U COBOKYIMHOCTb YpaBHEHHI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS, HAXOAUTh PELICHUS] CUCTEMBI U COBOKYITHOCTEM
paloHaIbHBIX, HWPPALUOHAIBHBIX, [OKA3aTEIbHBIX M JIOTApU(PMHUUECKUX YpAaBHEHUU H
HEPaBEHCTB;

peumarh paluoHalibHbIe, WppALMOHAIbHbBIE, IOKa3aTelbHble, JIoTapuPMHUUECKUe W
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBbI;

MPUMEHSATH IpauuecKrue METO bl AJIs PELLICHHs ypaBHEHUIN U HEPAaBEHCTB, a TAKXKe 3a7ay ¢
napaMeTpamy;

MOJIEIUPOBATh pEalbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTABJIATh BBIPAKECHHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a1a4H, HCCIEN0BATh MIOCTPOECHHBIE MOIEIIN
C MCIIOJIb30BAaHMUEM alIapara aareOpbl, HHTEPIPETUPOBATH NOJYYEHHBIH Pe3ysbTaT.

DOyHKUUM U rpapuKm:

CTPOUThH IpapUKH KOMIO3ULUHU (QYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOMTb FreOMETpUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHON IIIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMM: I'paUKU TPUTOHOMETPUUECKUX (YHKLIUH;

IPUMEHATh PYHKLNU 7151 MOJIEIMPOBAHUS U UCCIIEJOBAHUS PEaJIbHBIX IIPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BaTh IMPOM3BOJHYIO JUIi MCCIE€JOBaHMA (PYHKIMH Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIee U HaUMEHbIIIee 3HaYeHUs (PYHKIMHY HENPEPBIBHOM Ha OTPE3KeE;

HCII0JIb30BATh MPOU3BOJHYIO [UISl HAXOXIACHUS HAWIYYIIEro PELICHUS B NPUKIAIHBIX, B
TOM YHCJE COLMAIBHO-3KOHOMMUYECKUX, 3a/a4ax, JJIs ONpPEAEICHUS CKOPOCTH U YCKOPEHUs
nporiecca, 3aaHHoro (GopMysoi uiu rpadukom;

cBOOOJIHO OMEepUpPOBaTh MOHATUAMU: IEPBOOOPA3HAas, ONpeIeIEHHBIN HHTErpal, HaX0AUTh
nepBooOpa3Hble NIEMEHTAPHBIX (DYHKIMHA W BBYMCIATH HUHTerpan mno ¢opmyne HbroToHa-
JlelOHmIIa;

HaXOJUTh IJIOMIAU MIOCKUX (PUTYp U 0OBEMBI TEJI C MOMOILBIO UHTETpajla;

UMETh IPEJICTaBICHUE O MAaTeMaTUYeCKOM MOJEIMPOBAHUU HA IPHUMEPE COCTaBICHUS
mddepeHnanbHbIX ypaBHEHUH;

peuiaThk NPUKIIAAHBIC 3aJa4, B TOM YHUCJIC COIUAJIBHO-3KOHOMUYCCKOTO U (I)I/I3I/I‘ICCKOFO
XapakTepa, CpCACTBAMU MATEMATUYCCKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Komrpoaeneie | - Ipaxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsl pecypesI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 27 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
2 Oynkuuu u rpaduku. CreneHHas QyHKINS 12 1
C IIeJIBIM MOKa3aTeaeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunoHanbHbie ypaBHEHUS
4 [TocnenoBaTeIbHOCTH U TIPOTPECCUH 10 1
5 [TokazarenpHas pynknus. [lokazarenbHbie 10 1
ypaBHEHUS
6 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
7 TpuroHomeTpuuecKre BbIpaXKEHUS U 29 1 1
ypaBHEHUS
8 HenpepriBubie ¢pynkimu. [IponsBoanas 17 1
9 [ToBTOpeHue, 06061IeHNE, CCTEeMAaTH3aIUs 5 2
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10 1
[TPOI'PAMME

18




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Komrpoaeneie | - pakririeckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/ICCJ'IGIL'OBaHEIe (GYHKIHIA ¢ TTOMOIIBIO 29 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpaIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpryeckue HEpaBEHCTBA
4 HppanmoHnaisHbIe, MOKa3aTeIbHbIC U 24 1
sorapuMuIecKue HepaBEeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbsHbie u 11e1s1e uncia 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 16 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HOACHUTEJIBHASA 3AIINCKA

I'eomeTpus siBiIsieTcst OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpeIHETo 00111ero oopa3zoBaHus,
TaK Kak O0OeCHeyuMBaeT BO3MOXXHOCTb HW3YYEHHS JUCHUIUIMH  €CTECTBEHHO-HAY4HOM
HANpaBJICHHOCTH U TPEAMETOB TyMaHUTAPHOTO IUKIA. [IOCKOJBKY JIOTMYecCKOe MBIIUICHHE,
dbopmupyeMoe TpU HM3YyYCHUH OOYYAIOIIMMHUCS TOHATHHHBIX OCHOB TEOMETPHH, NpHU
JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHHU IICTIOYKU JIOTUYECKUX YTBEPXKICHHHA TPU PEIICHUH
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb W ONPOBEPraTrh THIIOTE3bl HEMOCPEACTBEHHO
WCTIOJB3YIOTCS TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTU (PH3UYECKUX
3ajau.

enp ocBoeHus mporpammbl ydeOHOTo Kypca «I'eomeTpus» Ha yriryOJI€HHOM ypOBHE —
pa3BUTHE WHIUBUAYaTbHBIX CIOCOOHOCTEW OOydaromMXcs MPH HM3YYCHHH TEOMETPHH, Kak
coCTaBJsifOLIEN mpeaMeTHOM oOmactu «MaremaTuka W uHGpOpMaTUKa» yepe3 olecreueHue
BO3MOXHOCTH MPUOOPETEHUs M HCIOJIb30BaHUs OoJiee TIIyOOKHX TNeOMETPUYECKUX 3HAHUM U
NEeWCTBUH, CIENN(UIHBIX T€OMETPHUH, U HEOOXOIMMBIX JUIS YCIIEUTHOTO IMPO(EeCCHOHAIBHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIE30BAaHHEM MaTEMaTHKH.

[TpuopuTeTHEIME 331a9aMH Kypca T€OMETPHH Ha YrITyOIEHHOM YPOBHE, PACIIHPSIONIMMHA H
YCHITMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacimmpeHue npeCTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOH KYJIbTYPHI U (POPMHUPOBAHUE
OCO3HAHHS B3aUMOCBSI3H TEOMETPUH C OKPYKAIOIIIUM MHPOM;

(dbopMUpOBaHHE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTYypax Kak O BaKHEHIINX
MaTeMaTHIECKUX MOJIEIISIX, TIO3BOJISFOIIX OTIMCHIBATH M M3y9aTh pPa3HBIC SIBICHUS OKPYKAFOIIIETO
MUpAa, 3HaHKWE MOHATUHHOTO ammnapara 1o pasueny «CrepeoMeTpus» yueOHOT0 Kypca reOMETpHH;

(bopMupoBaHHE YMEHHs BJIaJIETh OCHOBHBIMH MOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTrypax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpPMY]I U YMEHHE HUX HPUMEHAThb, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMuUpOBaHME YMEHHUS pACHO3HAaBaTh Ha 4YepTeXkax, MOJEISIX U B pEAJIbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

(dbopmupoBaHue HOHUMAaHHUS BO3MOKHOCTH aKCMOMAaTHUYECKOTO HOCTPOCHUS
MaTeMaTU4YeCKUX TEOpuH, (pOPMUPOBAHUE MOHMMAHUS POJIM AKCMOMATHKH IPH IMPOBEICHUU
paccyXIaeHui;

(dbopMuUpOBaHME YMEHHUS BIAJeThb METOJAMH J0Ka3aTeIbCTB M aJrOPUTMOB pEILEHHUS,
YMEHUS MX TPUMEHSTh, IPOBOAUTH JIOKAa3aTelIbHbIE pACCYXKACHUS B XOJE pELICHUs
CTEPEOMETPUYECKUX 3aJad M 3a4a4 C I[PAKTUYECKUM COJAep)KaHHeM, (OpMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOJUMOCTH JI0OKA3aTeNIbCTB IpU OOOCHOBAHUMM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs, NO3HABATEJIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTEpeca K U3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIHMOHAIBHOM TI'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPUU: YMEHHUs
pacro3HaBaTh MPOSIBIECHUS T€OMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaJIbHBIX
KU3HEHHBIX CHUTyallUIX W NpPU H3YYEHUM JPYIUX Yy4eOHBIX NPEAMETOB, INPOSIBICHUS
3aBUCUMOCTEHl M 3aKOHOMEpPHOCTEH, MOJENMPOBAaHUS pEANbHbIX CHUTyalUHd, HCCIeIOBaHMS
MOCTPOEHHBIX MOJIeNIel, HHTepIPETAIlK MOJTyYeHHbBIX PE3YJIbTaTOB.

OCHOBHBIMU cOJIepXKaTeIbHBIMH JUHUSAMU ydeOHoro Kypca «I'eomerpus» B 10-11 kmaccax
aBisitoTCs: «lIpsiMble M IJIOCKOCTH B MpPOCTpaHCTBe», « MHOrorpanHukm», «Tena BpamieHUs»,
«BeKTOopbI ¥ KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo ®PI'OC COO TtpeGoBaHHE «YMETh OINEPUPOBATH MOHATHIMMY,
pelieBaHTHBIMHM T'€OMETPHU Ha yriyOnéHHoM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIep’KaTeNbHBIM JIMHUAM Y4e€OHOro Kypca, a (OpMHpPOBAHUE JIOTHUECKUX YMEHMH
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pacmpeensercss He TOJIBKO MO COJIeP>KaTEbHBIM JIMHUSAM, HO U TI0 TofaM o0y4deHus. CoaepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTaM ocBoeHust DenepanpbHON pabdoueit
IIPOTrpaMMBbl, pacpeAeaEHHBIM 10 roJIaM 00y4YeHHU s, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IPUHIIMITHATBHBIM BOIIPOCcaM O0ydJaromuecss oOpaiiaiiuch HeoJHOKPaTHO. ITO
IIO3BOJIACT OpraHnu30BaThb OBJIAICHUC TCOMCTPHUICCKUMU IIOHATUAMUAU nu HaBbIKaMU
MOCIIEIOBATEIIbHO U TIOCTYNATENbHO, C COONIOACHUEM MPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY T'€OMETPUUECKUX ITPEJICTaBICHUN 00yJaroUIuXcsl, pacupsis
u yriryonsis e€, o0pas3yst IpOYHbIC MHOKECTBEHHBIC CBSI3H.

[Tepexon Kk U3y4EHHIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3laTh yclIoBHS Wi auddepeHnranuu  00ydeHHs, MOCTPOSHUS WHAUBUIYAIbHBIX
00pa3oBaTeIIbHBIX MPOTPaMM, OOCCIICYUTh YIIyOJIEHHOE W3Y4YCHHE T'E€OMETPUH KAk
CoCTaBIISONIEH yueOHOTO TpeMeTa «MaTeMaTukay,

IIOATOTOBUTH O6yanOHIHXC$I K MPOJOJDKCHUIO U3YUCHHUSA MATCMATHUKH C y‘IéTOM BI)I60pa
Oynymei mpodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXy OOIUM M MPOQPECCHOHATBHBIM
oOpa3zoBaHHEM.

Ha usydenne yuebnoro kypca «I'eomerpus» Ha yriay0ia€HHOM ypoBHE 0TBOUTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Hezento), B 11 kimacce — 102 gaca (3 yaca B Hezieio).
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COJEP)KAHUE OBYUYEHUA
10 KUIIACC
IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsmasi, IIOCKOCTb, IPOCTpaHcTBO. [loHsaTHE
00 aKCMOMaTUYEeCKOM TMOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnioxeHue NpsAMbIX B MPOCTPAHCTBE: MEPECEKAOUIUECs, NapajulesIbHbIE U
CKpeluBaromuecs npsmele. [lpusnaku ckpemuparomuxcs npsambix. [lapannenbHocTh NpsAMBIX U
IJIOCKOCTEN B INPOCTPAHCTBE: MapAJUICNIbHBIE NPSAMBIE B IPOCTPAHCTBE, MAPAJUICIBHOCTD TPEX
NpSAMBIX, [APAJUICJIBHOCT IPSAMOM M IUIOCKOCTH. [lapaimensHoe M LEHTpaIbHOE
MPOEKTUPOBaHUE, N300paxenue Guryp. OCHOBHBIC CBOWMCTBA MAPaLIEIBHOTO MPOCKTUPOBAHUSI.
N3o6pakenue Guryp B mapauiesIbHON MPOESKIUH. YTIIBI C COHANIPABICHHBIMI CTOPOHAMH, YTOJI
MEXKy NPSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH: MapajuleabHbIE IIIIOCKOCTH,
CBOICTBa NapauleabHbIX II0cKocTel. [IpocTeiiue npocTpaHCTBEHHbIE (PUTYPBI HA TJIOCKOCTH:
TeTpa’ap, Napajieenune, IOCTPOCHUE CEYECHUN.

[lepneHIuKyIIpHOCTD NPSIMON U TNIOCKOCTHU: IEPIIEHAUKYIISIPHBIE IPSIMbIE B TPOCTPAHCTBE,
MpsiMble MApaJuleNbHbIE U TMEPHEHAUKYISPHbIE K IJIOCKOCTH, MPHU3HAK MEPHEeHIUKYISIPHOCTU
NpsIMOM M IJIOCKOCTH, T€OpeMa O MPsAMOM MEpPHEeHIUKYIAPHOM IUIOCKOCTH. OpTOroHalbHOE
npoektupoBaHue. [leprneHIuKynslp W HaKJIOHHBIE: PACCTOSHHME OT TOYKM JIO INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 MJIIOCKOCTH, IPOEKILUs (PUryphl Ha MIOCKOCTh. [lepneHaukynspHOCTh
IJIOCKOCTEN: NPHU3HAK IEepPIEHIUKYISIPHOCTH JIBYX IIockocred. Teopema o  Tpéx
MEePIEHIUKYIIAPAX.

VYTIBl B IPOCTPAHCTBE: YTOJ MEXIY IPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN yroJl, JINHEWHBIN
YIrOoJl JBYI'PaHHOTO yria. TpéXrpaHHbBIi M MHOrOrpaHHble yribl. CBOMCTBA IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa INIOCKHX M JIBYTPAHHBIX YIJIOB TPEXI'PaHHOrO yria. TeopeMbl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHororpanHHMKH

Bubl MHOTOrpaHHHUKOB, pa3BEpTKa MHOTOorpanHuka. [Ipusma: n-yronpHas npusma, npsmas
U HAKJIOHHAas TMpHU3Mbl, OOKOBas M TOJHAs TMOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSAMOYTOJIbHBIM Mapajyiefienunes] M ero cBoicTBa. Kpardailiime myTd Ha MNOBEPXHOCTH
MHororpaHHuka. Teopema Oinepa. IlpocrpancrBennas teopema Iludaropa. Ilupammma: n-
yrojbHas NupaMuaa, MpaBwibHasg U yced€HHast nupamuabl. CBoiicTBa pédbep u OOKOBBIX rpaHeit
MpaBUJIbHOM nUpaMujibl. IIpaBuibHBIE MHOTOTPAaHHMKHU: NpaBWIbHAs IpU3Ma U IPABHIIbHAS
MpaMua, NpaBuiibHasi TPEYroJibHAs MUpaMu/a U MpaBUiIbHBIN TeTpadap, KyO. [IpeacraBinenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKa3Ip U UKOCAIP.

Boruncnenue sneMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GokoBoi
MMOBEPXHOCTHU U TIOJTHOM MOBEPXHOCTHU MPSAMOM PU3MBIL, IUIOIIaIb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MpAMOI mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPaMU/IbI, TEOPEMA O IJIOLIAIN YCEUYEHHON TUpaMUIbl.

CummeTpusi B IPOCTPAHCTBE. ODJIEMEHTHl CHUMMETPUU NPABUIIBHBIX MHOTOTPAHHUKOB.
CummeTpuss B MpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS NapajUieenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CUMMETPHUSI IPABUIILHON TUPAMUIBI.

BexkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIICHHBIE M IPOTHUBOIIOJIOKHO HANpaBICHHbIE BEKTOPHI. PaBeHCTBO
BEKTOpOB. JIeHCTBUSA C BEKTOpPAMM: CIIO)KEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ynCIlo0. CBONMCTBA CII0KEHNS BEKTOPOB. CBOMCTBA YMHOXEHUS
BeKTOpa Ha yncio. [loHaTne koMiianapHslie BEKTOpHIL. [Ipr3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. TeopemMa O pa3loXEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsmoyrospHas cucrema koopAauHat B mpoctpancTBe. Koopaunarel BekTopa. CBA3b
MEXAY KOOpAMHATAMHU BEKTOpAa M KOOpAMHATAMU TOYEK. YTOJI MEXIy BEKTOPAMH.

CkansipHO€  NIPOM3BEAECHUE BEKTOPOB.
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11 KUIACC

Tesa Bpamenus

[lonsTus: UMIMHIPUYECKAas MOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cepuueckas
MMOBEPXHOCTh, 00pasyromue noBepxuocteil. Tena BpalieHus: MUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacroniokeHue chepsl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N3006pakeHue e BpalieHus Ha TNIOCKoCTH. Pa3BépTka mummHapa u konyca. CuMmMeTrpus chepsl
U 11apa.

O6béMm. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPAMOYrOJIHLHOTO
napajuienenunena U ciaeactsus w3 He€. OObEM NpSAMOM M HAKIOHHOW MPHU3MBI, HUIUHIPA,
nupamuibl 1 kKonyca. O0bEM 11apa U LapoBOro CETMEHTA.

KoMOuHammu Tten BpamieHUss M MHOTOrpaHHUKOB. llpu3ma, BhnucaHHas B IWIMHID,
omnucaHHas okoJio IuiuHApa. [lepeceuenne cdeprl u mapa ¢ miaockocTeio. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOTrpaHHMKA, OIIMCAHHOT'O OKOJIO cephl, cepshl, BIIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallleHUSI.

[Inomans MOBEpXHOCTH LWIMHJIpA, KOHyca, Iuomans chepsl u e€ vacreil. [lomobue B
npoctpaHcTBe. OTHomIeHHEe OO0BEMOB, IUIOIIAJEH MOBEPXHOCTEH MOAOOHBIX  (QUILYP.
[IpeoOpazoBanue momobusi, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIb30BAHHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOIpaHHUKOB U TEJI BPAILlEHUs: CEYEHUS LMIIMHIpa (MapaiebHO
U TEepHEHAUKYISIPHO OCH), CEYEHHUs! KOHyca (MapaijielibHble OCHOBAHUIO M MPOXOJAIINE Yepe3
BEpIIMHY), CEUEHHUs Il1apa, METOJbl TIOCTPOEHUSI CEYEHUI: METOJ CIIEZIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTpanctBe. Onepauuu Haj BEKTOpaMHu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOr0 yMHOXEHHs. [IpsMoyrosibHasi cuctemMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunate! Bektopa. Paznokenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIN METO TIPH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHs B MPOCTPAHCTBE

JIBmwxenus mpoctpancTBa. OtoOpakenus. JIBuxeHus u paBeHcTBO puryp. O0mue cBoiicTBa
IBUKEHUH. Bulbl NBIKEHUI: MapaisienbHbl MepeHoC, LEeHTPalbHasi CUMMETPUs, 3epKalbHas
CUMMETpHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus mogoous. [psamas u chepa Ditnepa.
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NPEIMETHBIE PE3YJIBTATBI
K xoniy 10 kj1acca o0yJaromuiics HAyIUTCsL:

J cBOOOJTHO OINEpUPOBATH OCHOBHBIMH HOHSATHSIMH CTEPEOMETPHH TPHU PELICHUU 3a]ad U
IIPOBEJIEHUU MAaTEMATUYECKUX PACCYKICHUI;

J MPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX IIPU PEILIEHUU T€OMETPUUYECKUX
3ajay;

J KJIaccu(UIMpOBaTh B3aMMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

J cBOOOJTHO ONEPHUPOBATH MOHATHUAMH, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXLY IPSIMOM U IJIOCKOCTBIO;

J CBOOOHO ONEPUPOBATH MOHATHSIMU, CBI3aHHBIMU C MHOTOIpaHHUKAMH;

J CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHUKOB (MpHU3Ma, MHpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

. KJIacCU(PHUITUPOBATH MHOTOTPAHHUKH, BBIOMPasi OCHOBAHUSI JIJISl KITaCCU(PUKAITUH;

J CBOOOJIHO OINEpUpOBaTh MOHATUSIMH, CBS3aHHBIMU C CEYEHHMEM MHOTIOIPaHHHUKOB
IJIOCKOCTBIO;

J BBITIOJIHATH MapaijieNIbHOe, IIEHTPAIIbHOE U OPTOTOHAIBHOE MPOEKTHPOBAaHHE (UTYp Ha
IJI0CKOCTB, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

J CTPOUTH CEYEHHUS] MHOTOI'PAHHUKOB PA3JMYHBIMU METOJAMH, BBIIOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTENH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

J BBIUMCIIATh  IUIOIAAM  TOBEPXHOCTEH  MHOTOIpaHHMKOB  (Ipu3Ma, MNUpaMuja),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIt;

o CBOOOJIHO ONEpPHPOBATH MOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

o cBOOOJIHO ONEPHUPOBATH MOHATUAMHU, COOTBETCTBYIOLIIUMH BEKTOPAM M KOOpAWHATaM B
IIPOCTPAHCTBE;

o BBITOJIHATE IEHCTBHSI HaJl BEKTOPaMH;

o pemaTh 3aJayd Ha JJ0Ka3aTelbCTBO MAaTEMaTHYECKHMX OTHOUIEHMH U HaxXO0XKJEHHE

reOMETPUYECKUX BEIMYUH, TPUMEHSISI H3BECTHBIE METO/IbI MPU PELICHUU MaTeMaTHYeCKUX 3a1a4
MOBBILIEHHOTO U BHICOKOTO YPOBHSI CII0KHOCTH;

J MPUMEHSTh MPOCTEUIINE MPOTrpaMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3aa4;

J W3BJIEKaTh, MPEOOPa30BbIBATh M UHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX (Urypax, MpeACTaBICHHYIO Ha YepTexKaxX U PUCYHKAX;

. MPUMEHSTH MOJTYYCHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATH pealibHbIC
CUTYallil, MPUMEHSATh H3yYCHHBbIE MOHSTHUS B MPOIECCE IMOUCKA PEIICHUS MaTeMaTUYeCKU
chopMynupoBaHHON MpoOIEeMBbl, MOJECIUPOBATH peajbHbIe CUTYallMH Ha S3bIKE TE€OMETpUH,
UCCIIEeI0BAaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAaHWEM T€OMETPHUYECKHUX MOHITHH U TEOPEM,
amnmapara anredpsbl, peniath NpakTUYeCKHe 3a7auu, CBA3aHHbIE C HAXOKICHHEM IeOMETPUYECKIX
BEJIMYMH;

o MMETh TIPEJICTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHSA T'€OMETPUM KaK COCTaBHOW YacTh
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHH.

K koniy 11 kiacca oOydaromuiicss HayquTcs:

L4 CBO60,Z[HO ONICpUpPOBATL TOHATUAMU, CBA3AHHLBIMH C I_II/IJII/IHI[pI/I‘leCKOI>'I, KOHUYECKOU H
C(l)equeCKOﬁ MMOBEPXHOCTAMU, OOBSICHITH CITOCOOBI TIOJIYUYCHUHA
L4 ONCpUPOBATh IMOHATHUAMU, CBA3AHHBIMHU C TCJIIAMH BpPALICHHA: HUIMHAPOM, KOHYCOM,

cdepoii u mapom;
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J pacrio3HaBaTh Tena BpamleHus (UWIMHIP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
IMOJIYYCHHA TCII BpalllCHU A,

J KJIaccu(pUIMPOBaTh B3aUMHOE PACIONIOKEHHUE CPEephl U IIIOCKOCTH;

. BBIYHCIISITH BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJI BPAIIEHUs, 00bEMBI U TUIOTIA TN
MMOBEPXHOCTEH MHOTOTPAaHHUKOB | TEJl BPAIICHHS, TEOMETPUICCKHX TEJ C MPUMEHEHHEM (QOPMYIT;
J CBOOOJHO ONEPHUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAIMSIMH TEJl BPAIICHUS U

MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIA B cepy W ONMCAHHBIA OKoio cdepsl, chepa,
BIIMCAHHAsl B MHOTOIPAHHUK WM TEJIO BPALLECHHUS;

. BBIUMCIIATH COOTHOIICHUS MEXKAY TUIOIIA SIMHA IOBEPXHOCTEH N 00bEMaMH TIOJJOOHBIX TeET;
. n300pakaTh U3ydaeMble (PUTYPHI, BBIIOJIHSITH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TeJl BpallleHMUS,;

. U3BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO HAa YEPTEKAaX U PUCYHKAX;

o CBOOOHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHATH OTIEPALlUN HaJl BEKTOPaMH;

. 3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKapTOBOW CUCTEME KOOP/MHAT;

o peniaT reOMETPUYECKHUE 3aa41 Ha BBIYMCIIEHUE YTIIOB MEX Y ITPSMBIMH U IJIOCKOCTSIMU,

BBIYMCIICHHUEC paCCTOHHI/Iﬁ OT TOYKHM OO0 IINIOCKOCTH, B LECJIOM, Ha HNPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOAa IMMPpU PECIHICHUU,

. CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBIDKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;
. BBITIOJTHATE HM300pa)XKEHWST MHOTOTPAHHUKOB M T BpAIEHUS TMPH IMapauieIbHOM

MEepEeHOCce, LIEHTPATbHOU CUMMETPHUH, 3€PKaJTbHOM CHUMMETPHUH, MPU MOBOPOTE BOKPYT MPSIMOMU,
npeoOpazoBaHus OI00WMS;
. CTPOUTH CEUYEHUS MHOTOTPAHHUKOB U TEJI BpallleHUs: CeYeHUsI MIMHApaA (TapaielnbHo U
MEPIEeHIUKYIIPHO OCH), CEUYEHHUs KOHyca (MapaijielibHble OCHOBAHMIO U MPOXOJIIME 4Yepe3
BEpIINHY), CEUCHUS 11apa;

L4 HCIIOJB30BaTh METOJbI IMOCTPOCHUA CEUYCHMU: METOA CJICAOB, MCETOA BHYTPCHHETO
IIPOCKTUPOBaHUA, METO IIEPEHOCA ceKymeﬁ IIJIOCKOCTH,

L4 JOKa3bIBATb 'COMETPUUCCKUEC YTBCPKIACHMA

L4 INPUMECHATE TI'€COMETPUUYCCKUE (baKTBI A1 pelICHUA CTEPCOMETPUUCCKUX  3a4ad,

MPEIOJIaralIinX HECKOIBKO IIaroB PEIICHUs, eCIM YCIOBHS MPUMEHEHUS 3aJlaHbl B SIBHOW W
HEesSIBHOU (opme;

o pemaTh 3aJadd Ha JI0KAa3aTelbCTBO MATEMATHYECKUX OTHOIICHWHA M HaXOXICHUE
TCOMETPUYCCKUX BEITHYUH;

. MPUMEHSAThH MPOTPAMMHBIC CPEICTBA U DIIEKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI MIPH
pEIICHUH CTEPEOMETPUYCCKUX 3a]1a4;

. MPUMEHSTH TOJTyYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, AaHAM3UPOBATH U OLICHUBATh
peaibHbIC CHTYalluH, IPUMEHSATh U3YUYCHHBIC TIOHSITHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA
peleHus] MaTeMaTHYeCKH CPOPMYTUPOBAHHON MPOOIEMbI, MOJICIIMPOBATh PEAbHBIC CUTYAIIMU
Ha S3bIKE TEOMETPHH, UCCIIEI0BATh MOCTPOSCHHBIE MOJAETHU C UCIOJIb30BAHUEM T'€OMETPUUECKHIX
MOHATHM M TeopeM, ammapaTa aireOphl, pemarh MNpaKTUYeCKHe 3aJaud, CBs3aHHBIE C
HAX0XJICHUEM T€OMETPUUECKUX BETUUHH;

o MMETh TIPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHSA T€OMETPUM KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrporenpie | Ilpakrireckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHnminpHOCTb TIPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCTOSTHUS 16 1
6 MHoTrorpaHHUKA 7 1
7 BexTopsl B mpocTpaHcTBE 12 1
8 HOBTOPGHI/IC, 0000111eHrE U CUCTEMaTH3aIHs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
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11 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m il::s;z};);::me PALCIOB M TEM Beero Kontpoabnsbie | IlpakTuueckue S)Ig;;ilg:)(:::::;bﬂble
padoTsbI padoThI pecypesl
1 AHanuTudeckas reoMeTpus 15 1
2 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIs 3HAHUH
3 Terna BpareHus 24 1
4 O6bEM MHOTOTpaHHUKA 17 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 1
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102 6 1

I[TPOTPAMME
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PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb 1 CTATUCTUKA»

MHNOACHUTEJIBbHAS 3AITUCKA

VYuebublii kypc «BepoATHOCTh U CTaTUCTHKa» YIIYONEHHOTO YPOBHS  SIBJISETCS
MIPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca yriyOiaEHHOTO YPOBHS HAa YPOBHE
cpenHero oouero oOpa3zoBaHus. Y4eOHBIM Kypc HpeaHa3HadeH [yl (OPMUPOBAHUS Yy
00yJaromuxcss CTaTHUCTUYECKON KYJNbTyphl M TOHHMAaHHUS POJIM TEOPUM BEPOSITHOCTEH Kak
MaTeMaTHYeCKOTO MHCTPYMEHTA JUTS U3YYSHHS CITyYalHBIX COOBITHIH, BEIMYHH U rporeccoB. [Ipu
M3yYeHHH Kypca oOOTaIlaloTcsi TMPEACTaBICHUS OOYyJaroImuXcs O METOJaX HCCIeIOBaHMS
M3MEHYMBOTO MHpA, PA3BUBACTCS NOHMMAHHWE 3HAYUMOCTH W OOLIHOCTH MaTeMAaTHYECKUX
METO/IOB TO3HAHMSI KaKk HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAayYHOTO
MHUPOBO33PEHHUS.

Conepxkanre yueOHOTO Kypca HalpaBJCHO Ha 3aKpeIJIeHWe 3HAHHM, MOJYYeHHBIX IMpHU
M3Y4YEHHUU Kypca Ha YpOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs, U HA pa3BUTHE NPEJICTaBICHUN O
CIIy9aifHbIX BEJIMYMHAX W B3aHUMOCBS3SIX MEKYy HUMH Ha BOXHBIX MIPUMEPaX, CEOKEThI KOTOPBIX
MOYEpPIHYTHl U3 OKpYXkKarouiero Mupa. B pesynbrare y o0ydaromuxcsi 10JKHO cOpMUPOBATHCS
MpeACTaBICHUE O Haubojee YHNOTPEOUTENbHBIX ¢ OONIUX MaTeMaTHYECKUX MOJIETIX,
UCTIONB3YyEMBIX ISl ONHCAaHHWS AHTPONMOMETPUYECKHX H  JeMOTrpaUyecKux BEIHYHH,
MOTPEIIHOCTE B pa3iMyHble pOJA HU3MEPEHMsX, JIUTEIbHOCTH O€30TKa3HOM paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH U TTPOIIECCOB B 001IeCTBE. Y 4eOHBIN
Kypc sBIsieTcsT 0a30i Ui OCBOCHHS BEPOSTHOCTHO-CTATUCTHYECKHX METOJI0B, HEOOXOIMMBIX
CTCNMANACTAM HE TOJBKO WHXKEHEPHBIX CIIENUAIBHOCTEH, HO TaKKe CONHAIbHBIX U
TICUXOJIOTUYECKUX, TMOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIE HAayKH B 3HAYUTEIBHOW Mepe
MCIOJIL3YIOT ammapar aHainu3a 00JbIINX JaHHbIX. LleHTpaibHyI0 yacTh yueOHOTro Kypca 3aHMMaeT
00CyXJIeHHEe 3aKoHa OOJBIIUX YHCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIbI, HUMEIOIIETOo
MaTeMaTHYeCKyI0 (GopMan3aIuio.

B cooTBercTBHU C yKa3aHHBIMH LIEJSIMU B CTPYKType ydeOHOro kypca «BeposiTHOCTh U
CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BBIJIEJICHBI OCHOBHBIE COJEpXaTelbHble JHMHUU:
«Ciyyaiinbie COOBITHS B BEPOATHOCTH» U «CiydaliHbIE BETMYUHBI M 3aKOH OOJIBIITUX YUCEID».

[ToMUMO OCHOBHBIX JTUHUI B y4€OHBIN Kypc BKIIOUEHBI JIEMEHTBI TEOPUU rpadoB U TEOPUHU
MHO>KECTB, HEOOXOAUMBbIE Ul MOJHOLIEHHOTO OCBOCHMS MaTepuasa JaHHOTO yueOHOTO Kypca U
CMEXHBIX MAaTEMaTUYECKIX y4EOHBIX KYpPCOB.

Copepxanne nuHUM «Ciy4aiiHble COOBITUS M BEPOSITHOCTH» CIY)KUT OCHOBOM s
(dhopMHpOBaHUS IPECTABICHUN O paclpeieICHUN BEPOSITHOCTEH MEX Ty 3HAUCHUSIMHU CITy4ailHbIX
BeUYMH. BaykHyI0 4acTh B 3TOI coJepKaTeIbHOM IMHUU 3aHUMAET U3y4eHHE T€OMETPUUYECKOTO
u OMHOMHUANBHOTO paclpeAesieHHi U 3HAKOMCTBO C HUX HENPEpPhIBHBIMU aHAJIOTaMH —
MOKa3aTeJIbHbIM U HOPMAJIbHBIM PaCIpe/IeICHUSIMH.

Tembl, cBsi3aHHBIE C HENPEPBHIBHBIMU CIYYalHBIMU BEJIMYUHAMH W PaCHpEelICHUSMHU,
aKUEHTUPYIOT BHUMaHHE OOydarolUIuXcs Ha ONUCAaHUM W HM3YyYCHHH CIY4YallHBIX SIBICHUI C
MOMOIIBI0 HENPEphIBHBIX (PyHKIMI. OCHOBHOE BHHMAaHHE YAENSETCS I0Ka3aTeIbHOMY U
HOPMAaJIbHOMY PaclpeIeIICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMHUTENBHOE W3YUYEHUE CBS3H MEXKIY
CllydaifHBIMHM BETUYMHAMU U OMTUCaHHE ITOM CBS3U C MOMOIIBI0 K03 pUllMeHTa KOPPETSAIUH U €ro
BBIOOPOYHOTO aHalora. OTH DIIEMEHThl COJEepXKaHUS pa3BUBAIOT TeMmy «Jlmarpammbl
pacceuBaHUs», U3YUYEHHYIO HAa YPOBHE OCHOBHOTO 00111ero 00pa30BaHusi, U BO MHOTOM OITUPAIOTCS
Ha CBEJICHUS U3 KypCOB ajaredpbl U Fre€OMETPUH.

Emé onuu snemMeHT coep:kaHus, KOTOPBIN MpeaIaraeTcs Ha 03HaKOMHUTEIILHOM YPOBHE —
MOCJIEIOBATENFHOCTD CIYyYailiHBIX HE3aBUCHUMBIX COOBITHIA, HACTYMAIOUIUX B €IWHUILY BPEMEHHU.
O3HakoMJIeHHE C paclpe/elieHueM BEpOSTHOCTEH KOJIMYECTBA TAaKUX COOBITHM HOCHT
Pa3BHBAIOIIMIA XapaKTep U SIBISIETCS aKTyaJlbHBIM sl OYAYIIMX aOUTYpUEHTOB, TOCTYMAIOIIUX
Ha Yyd4eOHbIe CIEeNUaTIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TIICUXOJOTHEH W
yIIpaBJICHUEM.
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Ha msydenne ydeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YrIyOJIGHHOM YpPOBHE
otBoautcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegeno), B 11 kiacce — 34 yaca (1 vac B
HEJIEITIO).
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COJEP)KAHUE OBYYEHMSA

10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: nukisl u nend. CreneHsb (BAICHTHOCTH) BEPIIUHBL
I'padsr Ha mockocTu. JlepeBbs.

CnygaiiHple DKCIEPUMEHTHI (OTBITHI) M CIy4allHBIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BepoaTtHOCTh citydyaliHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHIL.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanyu HaJ COOBITHSMH: IEpecedeHue, 0ObEAMHEHUE, MPOTUBOIIOJIOKHBIE COOBITHSL.
JHuarpammsl Diinepa. opmyiia CioKeHUs! BEPOSITHOCTEN.

VYcnoBHas BEpOSTHOCTb. Y MHOKEHUE BEPOATHOCTEH. JlepeBO Cly4allHOTO SKCIIEPUMEHTA.
®dopmyia nosHoM BepositHocTH. Dopmyna baiieca. HezaBucumsbie coObITHS.

bunapHblii coy4aiiHbIN ONBIT (MCTIBITaHKE), YCIEX U Heyaada. He3aBucumble UCIBITAHUSL.
Cepusi He3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u (axropuan. Yucno
couetanuil. Tpeyroapauk Ilackans. @opmyna Ounoma HeroToHa.

Cepust He3zaBUCHMBIX ucnblTaHuM bepHymnn. CoywailHblii  BbIOOD M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOCcTel. [[uarpamMma pacrmpeieneHus.
Onepanum  Haj ciaydyallHbIMM Benu4MHAMHu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpezieieHui, B TOM YHCJIe TeOMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBMeCTHOE pacnpenesieHHe JABYX CIOyd4alHbIX BeIWYMH. He3aBucHMble CiydailHbIe
BEJIMYUHBI.

Marematuueckoe oOXHUIaHWE CiydyailHOW BenuuuHbl (pacnpeneneHus). Ilpumepst
MIPUMEHEHHSI MaTEMaTUYECKOTO O’KUIaHus (CTpaxoBaHue, JoTepes). MareMaTH4ecKoe OKuJaHHue
OMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKOoe OXHUIAHUE CYMMBI CIyYallHBIX BEJIMYHH.
Maremaruueckoe OXUAaHUE TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacripeeeHui.

Jucnepcuss W CTaHAApTHOE OTKIOHEHHE CIy4yalHOW BEJIMYMHBI (pacmpeeneHus).
Jucnepcusi OMHApHOW CiaydyalHOW BENWYMHBI. MaTeMaTHYecKoe OXHUIaHUE TPOW3BEACHHUS W
JUCIIEPCHUSI CYMMBI HE3aBUCHMBIX CIy4alHBIX BEJMYUH. /[ucnepcust U cTaHgapTHOE OTKIIOHEHUE
OMHOMHUANBHOTO pachpenenenus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrnpeeneHusl.

11 KJIACC

Hepasencto UeonmméBa. Teopema UeOniméra. Teopema bepaymm. 3akoH O0IbIINX YnCe.
Bri6opounslii Mmetos uccienoBanuii. Beibopounsie xapaktepuctuku. OlieHUBaHHE BEPOSATHOCTU
COOBITHS TIO BBHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUMOTE3 C MOMOIIBI0 U3YYEHHBIX
pacnpeencHui.

HenpepsiBHble ciydaiiHble BenuuuHbl. [Ipumepbl. @yHKIUS IUIOTHOCTH BEpPOSTHOCTH
pacnpeneneHusa. PaBHOMepHOe pacnpeleneHue U €ro CBOMCTBA. 3ajaud, MPUBOIALINE K
MOKA3aTeIbHOMY paCHpeAesieHuI0. 3ajauyd, IPUBOJAIIME K HOPMAJIbHOMY pacHpeneseHUIo.
OyHKIMS TUIOTHOCTH BEPOSITHOCTU TOKA3aTENIbHOTO pachpeleneHus, (QyHKIUS IUIOTHOCTH
BEPOSATHOCTH HOPMAJIbHOTO pacnpeneneHus. MyHKIUA MIIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacrnpeeneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHUMBIX COOBITHHA. 3amaud, TPUBOJIAIIME K
pacnpenenenuto [lyaccona.

KoBapuarmuss aByx caywaitHeix BenuuuH. Koddduument nauHEHHON Koppensiuu.
CoBMecTHbIe HAOMIOACHUS IBYX BeIHUMH. BeiOopouHbIil koo duiineHT koppenauuu. Pa3nnuue
MEXy JUHEHHON CBS3bI0 M NMPUUYMHHO-CIIEJCTBEHHON CBs3bl0. JIMHEWHas perpeccus, MeTox
HaWMEHBIINX KBaJAPaTOB.
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HNPEAMETHBIE PE3YJIbTATHI

K koniy 10 kiacca o0y4aromuiicss HayquTCs:

cBOOOJTHO OTIEPHPOBATH MOHATUAMHM: I'pad, MIOCKUN rpad, cBA3HbIN rpad, Myt B rpade,
Llelb, LIUKJI, IEPEBO, CTEIIEHb BEPIINHBI, IEPEBO CIIy4alHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTEPUPOBATH NOHATHUSAMH: CIYYalHBIA OKCHEPUMEHT (OIBIT), CiIydaifHoe
COOBITHE, AJIEMEHTApHOE CIydailHOE COOBITHE (PJIEMEHTApHBIM HCXOM) CIIy4aifHOTO OIIBITa,
HaXOJUTh BEPOSITHOCTU COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXoJuTh U (HOPMYIHPOBATH COOBITHS: IepecedyeHue, oObeINHEHHE JaHHBIX COOBITHH,
COOBITHE, TPOTHUBOTIOJIOKHOE TAHHOMY, HWCIOJB30BaTh JUArpamMMbl Diijiepa, KOOPAWHATHYIO
OpSMyIO JUISL pEIIeHUs 3a/1ad, TII0JIb30BaThCsl (OPMYIOH CIOKEHHUS BEPOSTHOCTEH IS
BEPOSITHOCTEN JIBYX U TPEX CIy4alHbIX COOBITUI;

ONIEPUPOBATh  TMOHATUSAMH: YCIOBHAas  BEPOATHOCTb, YMHOXKEHHE BEpPOSITHOCTEM,
HE3aBHCHMBbIE COOBITHS, JEPEBO CIYyYallHOTO SKCIEPUMEHTAa, HAXOUTh BEPOSITHOCTU COOBITHI ¢
MOMOIIBIO TPaBUJIa YMHOXKEHUS, JIepeBa CIy4alHOTO OIbITa, UCHOJb30BaTh (POPMYNy MOJHOMN
BeposATHOCTH, (opmyny baiteca mpu pemieHnn 3amad, OnpeAeasaTh HE3aBUCUMOCTh COOBITHI TIO
(dbopMyIie ¥ 0 OpraHU3alUH CIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHSITh HW3Y4YE€HHblE KOMOHMHATOpHbIE (OPMYNIBI JUISl TEPEUUCICHUS] HIIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIy4allHOTO OIbITA, pEHIeHHs 33Jady [0 TEOpHUH
BEPOSITHOCTEM;

CBOOOJHO ONEpPUPOBATH MOHATHAMU: OWHAPHBIN CIIy4allHBIN ONBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBHCHMBbIE HCIIBITAHMS, CEpUs UCIBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITHH: B
CEpHUM HUCNBITAHUN J0 NEPBOTO YCIEXa, B CEPUM UCIBITAHUN bepHyIIn, B ONBITE, CBA3aHHOM CO
CITyJaitHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO OTIEpUPOBATh MOHATUAMU: ClTydaiiHasi BEJIMUUHA, paclpe/ielieHue BEPOSITHOCTEH,
auarpamma pacupezeneHus, OMHapHas ciydaiiHas BEIMYMHA, F€OMETPUYEcKOe, OMHOMHUAILHOE
pacnpezecHue.

OIICpUPOBATh IOHATHAMM: COBMECTHOE PpACHpPEICIICHUE IBYX CIIY4alHBIX BEJINYMH,
HCIOJIb30BaTh TAOIMIy COBMECTHOTO PAaclpeIeNIeHUs IBYX CIIydaiHbIX BEJIMYMH IS BbIACICHHUS
pacnpeneneHus KaXXa01 BEJIMYNHBL, OIPEICIICHUS HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

CBOOOJIHO OIEPUPOBATH MOHITHEM MAaTEMaTHUYECKOI'O OXHJIAHHS CIy4yailHOW BEIMYMHBI
(pacnpenenenus), NPUMEHATb CBOWCTBA MAaTEMaTHYECKOTO OKMUIAHUSA IPH PELICHUU 3ajad,
BBIUUCJIATH MAaTEMaTHUECKOE OXKUIaHNEe OMHOMHUAILHOIO M F€OMETPUYECKOT0 paclpeieeHui;

CBOOOJIHO OINEPUPOBATH MOHATHSMM: AMCIEPCHUs, CTAHIAPTHOE OTKJIOHEHUE CIy4ailHOU
BEJIMYUHBI, IPUMEHITh CBOICTBAa JUCIEPCUM CIy4allHOW BENWYMHBI (pacupeieseHus) IpH
pELICHUN 3a/Jad, BBIUUCIATH IUCHEPCHI0 U CTAHJAPTHOE OTKIOHEHHE T€OMETPUYECKOTO H
OMHOMMAJIBHOTO pacrpeieieHui;

K xonmy 11 kiacca oOyvaromumiics HayquTCs:

BBIUMCIIATH BBIOOPOYHBIE XApaKTEPUCTHKM [0 JAaHHOM BBIOOPKE M  OLICHUBATb
XapaKTepUCTUKU TE€HEPAJIbHOW COBOKYIHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE TUIOTE3bl,
M0JIb3YSACh U3YYEHHBIMU pacrpeeIeHUsIMY,

NPUBOANTH TPUMEpPHl 3ajad, NPUBOIANIMX K IOKa3aTelIbHOMY pacHpeAeseHHIo, 3ajad,
NPUBOAIIMX K HOPMaJIbHOMY pacipeneneHuto. OnepupoBarh MOHATUAMU: (QYHKIHS MIOTHOCTH
BEPOSATHOCTH TOKA3aTeNbHOTO pacupeeneHus, (PyHKIHs MIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacripeniesieHus1, QyHKIMS MJIOTHOCTH U CBOMCTBAa HOPMAJILHOTO PaclpeeieHus;

omnpeneniatb  Ko3(pUIMEHT JHUHEHHON  KOppensuuH, BbIOOPOUYHBIH  KOA(PPUIHUEHT
KOPpEJSLUY.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
No n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoasusie | IIpaKTiaeckue (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypesI
1 DeMeHTHI TeopHuu TpadoB 3
2 CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHUE 5
BEPOSATHOCTEM. Y CIIOBHAsI BEPOATHOCTD.
He3zaBucumslie coObITHS
4 DIeMEeHTHl KOMOWHATOPUKH 4 1
Cepun nocner0BaTEIIbHBIX UCIIBITAHUH.
5 Ucneitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYIMHOCTHU
6 CrnydaifHple BEIMYUHBI M pacIpeieICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 34 2 0
[TPOTPAMME
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupie | TIpakTiueckue (uudgpossbie)
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 3akoH OOJIBIINX YHUCET B
2 DneMeHTbl MaTeEMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMAJIHOE pacIipeieIeHUs
4 Pacnpenenenne Ilyaccona 2
5 CBs13b MEXly CITy4yailHBIMU BETUYMHAMU 6
6 O06o0011IeHNEe U cUcTeMaTU3alus 3HAaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOTPAMME
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IMPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHH A OCHOBHOHI
OBPA3OBATEJIbHOM ITPOTPAMMBI

BepositHocThb M cratuctuka 10 KJIACC

Kor IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI cpeiHero o01ero o0pa3oBaHusi
pe3yJbTara
6 Teopust BEposSITHOCTEH M CTATHCTHKA
6.1 UuTarh U CTPOUTH TAOIUIIBI M TUATPaAMMBbI
6.2 OnepupoBaTh  NOHSATUSAMU: cpenHee  apH(METHYECKOE, MeIMaHa,
HauOoJbIlIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSAMU: CIy4alHBIM SKCIIEPUMEHT (OMBIT) U CIy4aiHOE
coObITHE, dTIEMEHTAPHOE COOBITHE (PTIEMEHTAPHBINA UCXO/) CITyJaifHOTO OIIbITA;
6.3 HaXxOJUTh BEPOATHOCTH B OMNbITAX C PABHOBO3MOXHBIMU CIyJalHBIMU
COOBITHSIMHM, HaXOJUTh U CPAaBHHUBATH BEPOSITHOCTU COOBITHI B M3y4EHHBIX
CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u popMynupoBaTh COOBITHS: MTepeceYeHNEe U 00bETUHEHNUE TAHHBIX
6.4 COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE AAHHOMY COOBITHIO; TIOJIb30BATHCS
' auarpaMmamu Disiepa U popmMysIoit CI0KEHUsI BEPOSITHOCTEH MPU PEIICHUN
3a1a4
OnepupoBaTh MOHATUSMU: YCIOBHAS BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C MIOMOIIBIO MTPaBHia YMHOKEHHUS, C TOMOIIIBIO JIepeBa
CIIy4aifHOTO OTIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI TP PEIICHUH 33724
OnepupoBaTh MOHATHSIMH: HCIBITAHWE, HE3aBUCHUMBIE HCIIBITAHUS, CEpUs
6.7 UCHBITAaHUH, yCIIeX M HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CEepUU
' HE3aBUCHUMBIX HCIBITAaHUM J0 MEepBOro ycrexa, HaXOJAWUTh BEPOSTHOCTU
coOBITHII B cepuu UCTIBITaHUN bepHymnu
6.8 OnepupoBaTh  MOHATHSIMM:  ClIydailHas  BENMYMHA,  paclpe/eieHue

BCPOSATHO CT€I>'I, AuarpamMma pacrpeaciIiCHusA

Bepositnocts u craructuka 11 KJIIACC

Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN M CTATUCTHKA
51 CpaBHuBaTh BEPOSITHOCTH 3HA4YECHUN Cy4aiHOU BEJTUYMHBI
' 0 PACTIPEIEIICHUIO WM C TIOMOIIBIO JUarpaMm
5.2 OnepupoBaTh NOHITHEM MAaTEMATUYECKOTO OKHUIaHUs, IPUBOJUTH IPUMEPHI

TOTr0, KaKk MPHUMCHACTCA MATCMATUYCCKOC OXUJIAHHNC CHy‘I&fIHOfI BCJIMYUHBI,
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HaxXOoJUuThb MAaTCMATUYCCKOC OKNAAHNUEC 110 JaHHOMY paCclpCACIICHUTO

5.3

HmeTts npeacTaBiaeHue 0 3aKOHE OOJIBIIMX YUCEIT

2.4

NmeTh MMpEaACTABJIICHUEC O HOPMAJIbHOM paClpCACIICHUN

Adaredpa 10 KJIACC

Kon
NPoBePsSIeMOro
pe3yJjbTara

1

HpOBepﬂeMble NpeaAMETHLbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTe.m,H0ﬁ nmporpamMmal CpeIHET0 061]161"0 06pa30BaHI/IH

Yucna 1 BEIYUCIIEHUS

11

OnepupoBaTb MNOHATUSMHU: pPALMOHATBHOE M JEMCTBUTEIBHOE YMHCIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BomonuaTe  apudmernyeckue — Omnepaldd € PAalMOHAIBHBIMU U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATe npubamkEHHbIE BBIUNUCICHUS, UCIIONB3YS MpaBUia OKPYIJICHHUS,
JIeNaTh NPUKUIKY U OLICHKY PE3YJIbTATa BBIUNCICHUN

14

OnepupoBaTh TOHATHSMHU: CTEMEHb C IIEJBIM IIOKa3aTeleM, CTaHAapTHas
dbopma 3anmucu ACUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypaJIbHOM CTEICHH;
WCIIOJb30BaTh MOIAXOIANIYI0 (GOpMy 3alucH JEUCTBUTEIBHBIX YHCEN IS
pelIeHHs TPAKTUYECKUX 3a/1a4 U NIPEJACTABICHUS JaHHBIX

15

OnepupoBaTh MOHATUAMU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJILHOTO YIJIa;
WCIOJIb30BaTh  3allMCh  IPOU3BOJBHOIO  yryla  4yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIIUH

YpaBHEeHHS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHSIMH: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO, LIEJOE,
palroHalbHOE, uppalnroHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE

2.2

BoinonHsaTe mpeoOpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUI U peliaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs npeo6pa3013aHI/m HCJIbIX, pallUOHAJIbHBIX W HPPALNUOHAIBHBIX
BLIpa)KCHI/Iﬁ H pfllaTb OCHOBHBIC THUIIBI MECJbIX, PAOWHOHAIBHBIX H
HppanoOHaJIbHbIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMeHHTL YPaBHCHUS U HEPABCHCTBA JJId PCIICHUA MAaTCMAaTUUCCKUX 3a1aY
" 3a/1a4 U3 Pa3JINYHBIX obOnacreit HAYyKHU U peanLHoﬁ KHU3HHU

2.5

MO,Z[eJ'II/IpOBaTL PCAJILHBIC CUTyallUM Ha A3bIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPABHCHUA, HCPABCHCTBA IO YCJIOBUIO 3aJla4v, HCCIICAOBATH
TOCTPOCHHBIC MOICIIN C UCIIOJIb30BAHUEM allllapaTta anre6pbl

OyHKIMK U TpaduKu

3.1

OmnepupoBaTh MOHATUAMHU: (PYHKLUS, CHOCOOBI 3a7aHus (YHKUIUHU, 00JIACTh
OTIpe/IeNIeHUs] U MHOXKECTBO 3HAYCHUH (YHKIHMH, TpaduK (YHKIHH, B3aUMHO
oOpaTtHble GYHKIIUU
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OmnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCT (DYHKLNU, HYIU (PYHKIUH,

32 MPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonw3oBathk rpaguky GyHKINN 1715 pelIeHHs ypaBHEHU I
3.4 Ctpouth 1 4nuTaTh TPAPUKH JMHEHHON (DYyHKUIWHU, KBaIPaTUIHOW (PYHKIUH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBare rpadukd  (QYHKIUN Ui WCCIEAOBAHHS TPOICCCOB U
3.5 3aBHCUMOCTEH MpU pemIeHWH 3a7ad M3 APYruX YYeOHBIX MPEIMETOB H
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCHMOCTH MEKIY BETHUYNHAMHU
4 Hauana marematndeckoro anaimsa
41 OmnepupoBaTh TMOHATHSMHU:  TIOCIEIOBATENFHOCTD,  apudMernyeckas U
' reoMeTpUIecKasi POTrpecCuu
49 OnepupoBaTb MOHATHSMH: OECKOHEYHO yOBIBaloIlas TIeOMETpHUYEecKast
' nporpeccus, CyMMa 6€CKOHEYHO yObIBaIOIIe reOMEeTpUUEeCKON IPOrpPeccuu
4.3 3amaBaTh MOCIEAOBATEIHPHOCTH PA3TMYHBIMU CIIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEI0BATENILHOCTENH U MPOTPECCHI [T pelIeHUs
' peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMH: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapar Uil ONHCAaHUs
5.2 peanbHBIX MPOIECCOB M SIBICHUM, TIPU PEIICHUH 3a7a4 U3 JAPYTUX YICOHBIX
MIpeIMETOB
53 OnepupoBaTtb MOHSATUSIMU: oTipejiesieHue, Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO

Auareopa 11 KJIACC

Kon IlpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOM
MPOBEPSIEMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 001ero 0Opa3oBaHusA
pe3yJbTaTa
1 Yucna v BBIYUCIICHUS
OmnepupoBaTh MNOHSATUSMH: HATypaJbHOE, LEJIOE YHCIO; HCIOJIB30BATh
1.1 NPU3HAKU JEJTMMOCTH UENBIX YHCEN, pa3JIOKCHUE 4YHCIa Ha TPOCThIC
MHOYHTEIH JUIsl pEIICHHS 3a/1a4
1.2 OmnepupoBaTh HOHATHEM: CTETIEHb C PALIMOHAIBHBIM IT0Ka3aTeleM
13 OmnepupoBaTh MOHATUSAMU: JorapupM yucia, JeCATUUYHbIE U HaTypajbHbIE
' norapuMel
2 VYpaBHEHUs U HEPABEHCTBA
[IpumensTes  cBoiicTBa cTemeHM JUii  [peoOpa3oBaHUsl  BBIPAXKEHUH,
2.1 OTIepHPOBATH MOHATHAMU: NIOKA3aTeIbHOE YPaBHEHHE U HEPABEHCTBO; PellaTh
OCHOBHBIE TUIIBI IOKA3aTENIbHBIX YPAaBHEHHUI U HEPABEHCTB
2.2 BomonnaTe  mpeoOpa3oBaHust  BBIPOKEHUH, COJACPXKAIIMX  JIOTapu(MBI;

36




OTIEPHPOBATH TOHATUAMU: JIoTapu(PMUUECKOe ypaBHEHHE M HEPAaBEHCTBO;
pemaTh OCHOBHBIE THIIbI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3 Haxoautsb penieHns npocTeiinx TpPUroHOMETPUIECKX HEPABEHCTB
OnepupoBaTh NMOHATHSAMH: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pElIeHHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH JJIsl pEICHMs] IPAKTUYECKUX
3az1a4
25 Haxomute pemeHus nNpocTerinx CUCTEM M COBOKYNHOCTEH palMOHAIbHBIX
' ypaBHCHHI U HEPABCHCTB
MonenupoBaTh peajibHbleé CHUTyallUd Ha f3bIKE aireOpbl, COCTaBIAThH
2.6 BBIPOKEHUS, yYPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHUIO 3aJ]ayH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIENIN C UCII0JIb30BAHUEM amiapaTa ajareopsbl
3 Oynakyun u rpaduku
OnepupoBaTb  MNOHATUSAMHU:  [EpUOAMYECKas  (QYHKUHSA, [POMEKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH OHKCTpeMymMa (YHKIMHM, HauOoJblliee U
' HauMeHblee 3HadeHHs (QYHKIMU Ha MPOMEXKYTKE; HCIOJIb30BaTh UX IS
uccienoBaHus GYHKINHU, 3aJaHHON rpaduKkoM
OnepupoBaTh NOHATUAMU: TpapUKU IMOKA3aTeIbHOU, JorapudMuyeckoil u
3.2 TPUTOHOMETPHUUECKUX (QYHKIUI; N300pakaTh UX Ha KOOPAWHATHOM MIIOCKOCTH
Y UCIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHUI U HEPABEHCTB
33 N3o6paxaTs Ha KOOPAUHATHOM TUIOCKOCTH TpavKK JTMHEHHBIX YPaBHCHUH U
' HCIIOJIB30BATh UX VIS PEILICHUs CUCTEMBI TMHEHHBIX ypaBHEHUI
3.4 Hcnone3oBate rpaduku (yHKUMH U1 MCCIENOBAaHHMS IMPOLECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHBIX TUCLMIIIMH
4 Havana maTremMaTnyeckoro aHanusa
OnepupoBaTh NOHATUAMM: HeNpepblBHAsA (YHKIUS, MPOU3BOAHAS (DYHKIMHU;
4.1 UCIOJIb30BAaTh T€OMETPUYECKUI U (DU3MUECKUN CMBICT MPOU3BOJHOM IS
pelieHns 3a1a4
4 HaxonuThk npou3BOHbIE 37I€MEHTApHBIX (DYHKIMHA, BEIYUCIIATH IPOU3BOHbIC
' CYMMBI, IPOU3BEAEHUS, YACTHOTO (DyHKIUH
Hcnonbs30BaTh NPOM3BOAHYIO sl UCCIEA0BAaHUS (YHKIMU HA MOHOTOHHOCTh
4.3 U DKCTPEMYMBI, IPUMEHATh pE3yJAbTaThl HCCIECNOBaHUS K IIOCTPOCHUIO
rpadgukoB
44 Hcnonp30BaTe NPOM3BOAHYIO Ui HAXOXKACHUS HAWIY4IIEro pEIICHUs B
' IPUKJIAJHBIX, B TOM YHACJIE COLUAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTb MOHATUSAMH: TepBoOOpa3Has M MHTErpajig; IOHMMAaThb
' reoMeTpU4ecKuil 1 pU3NYecKuii CMbICT HHTErpaja
46 Haxonuthk nepBooOpa3Hble 371€MEHTapHBIX (DYHKIMM, BBIYUCIATH WHTErpail
' no ¢opmyne Hetotona — JleitOnuma
47 PemaTe npuknaaHele 3a7aud, B TOM YHUCIIE COLMAIBHO-D)KOHOMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUYICCKOTO aHAJI3a
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I'eomerpus 10 KJIACC

e IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHUsSI OCHOBHOI
NpOBEPSIeMOro .
. 00pa3oBaTeIbHOI MPOrpaMMbI CPeIHEro 001ero oopa3oBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKa, IIPsIMasi, JIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CIICACTBUS M3 HHUX NPU PEHICHUH
' reOMETPUYECKUX 3a/1a4
73 OmnepupoBaTh MOHATUSAMU: MTAPAILICITBHOCTD M MIEPICHINKYISIPHOCTD IPSMBIX
' U IUIOCKOCTEH
74 KnaccnpumupoBaTh B3aWMHOE pacroIOXKEHUE MPSIMBIX H TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHITUSAMU: ABYTPAHHBIN YTOJI, TPAaHH JIBYTPAaHHOTO yria, pedopo
7.5 JBYTPAHHOI'O yIja, JIMHEWHBIA YroJl ABYIPAHHOTO YIUIa, TI'pajycHas Mepa
JIBYTPaHHOTO yriia
76 OnepupoBaTh TMOHSATHSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA W  HEBBITYKIIBIA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, TPaBUIIBHBI MHOTOTPAaHHUK
77 Pacno3HaBate OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IHpamMyjaa, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccuduuuposatsb MHOTOTPaHHUKH, BbIOWpasi ~ OCHOBaHUS IS
7.8 kiaccudukanuu (BBITYKJIBICE W HEBBIMYKJIBIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKH, NPSMBIE U HAKIIOHHBIE TPU3MBbI, TapaJlIeIeTUIIE bl )
79 OnepupoBaTh MOHATHAMHU: CEKYIas MIOCKOCTh, CEYCHIE MHOTOTPAHHUKOB
710 OOBACHATD MPHUHIMIIBI TOCTPOEHUSI CEYEHUII MHOTOIPAaHHUKOB, UCIONb3Ys
' METOJI CJIEIOB
CtpouTh ce4YeHUS MHOTOTPAHHUKOB  METOJOM  CJIENOB,  BBIMIOJHSTH
711 (BBIHOCHBIE€) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYP: BUIL
CBEpXy, COOKY, CHU3Y
Pemats 3a1aun Ha HaXOXKJCHHE TEOMETPUUYECKUX BEIMYUH M0 00paslaM Hin
QIrOpUTMaM, MPUMEHSSI U3BECTHBIC AHATUTUYECKHE METOJbl MPHU PEIICHUU
7.12 CTaHJAPTHBIX MaTEMaTHYECKHUX 3a7au Ha BBIYUCIEHUE PACCTOSHUN MEXIy
IBYMsI TOYKaMH, OT TOYKH JO NPSIMOH, OT TOYKHIO IUIOCKOCTH, MEXIY
CKPEIHBAIIIUMHUCS TPSIMBIMU
Pemats 3a1aun Ha HaxOXKJCHHE TEOMETPUUYECKUX BEIMUYMH MO 00pasliaM Hin
QIropuTMaM, MPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJBI MPU PEIICHUU
7.13 CTaHIAPTHBIX MaTeMAaTHYECKUX 3aJad Ha BBIUMCICHHE YITIOB MEXIY
CKPEIIMBAIOIIUMHUCA TPSAMBIMH, MEXAY MPSIMONH U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB
714 Boruncnsate 00bEMBI U IIIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,

nnpaMI/ma) C TIPUMCHCHUCM (I)OpMy.TI, BBIUUCIIATE COOTHOIICHUA MCKIAY
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TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMU 10 100HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MNOHATHSMH: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUIOCKOCTh CUMMETPUU (PHUTYPBI

7.16

W3Bnekatp, mpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH  MH(POpPMALUIO O
IPOCTPAHCTBEHHBIX  T'€OMETPUUYECKUX  (uUrypax, TMpeACTaBICHHYIO  Ha
YEepTE)Kax U PUCYHKAX

7.17

[TpumensTh reomeTpraeckue (pakThl A1 pEIICHHS CTEPEOMETPUIECKUX 3a/1ad,
IPEIO0JIaraloiuX HECKOJIbKO IIaroB PELIeHUs, €CIU YCIOBHUS IMPUMEHEHUs
3aJlaHbl B ABHOU (hopMme

7.18

[IpumensaTe  mpocredme  NpOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHNH CTEPEOMETPUUECKUX 3a/1a4

7.19

[IpuBouTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpUPOJE U
JKW3HH, PACIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATH TMONy4YEeHHBIE 3HAHWS Ha IPAKTHUKE: AHAIM3UPOBATH DPEATBHBIC
CUTyallUM M NPHUMEHATh W3YYCHHBIE MOHATHUS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPEabHBIC
CUTyallUM Ha A3bIKE TI'E€OMETPHUH, HCCIEIOBaTh IOCTPOCHHBIE MOJAEIN C
WCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATUN W TeopeM, ammapara aireopsl,
pelarbh NIpakTUYECKUE 3aa4M, CBA3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX
BEJINYMH

I'eomerpus 11 KJIACC

Kor IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrpaMMbl CPeIHEro 001ero 0Opa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHUAMU: [UIUHApPUYECKas IOBEPXHOCTb, OOpazyrolue
6.1 MWIMHAPUYECKON  TMOBEPXHOCTH, IIWIMHAP, KOHUYECKas IOBEPXHOCTb,
o0pa3yrolire KOHHYEeCKO MOBEPXHOCTH, KOHYC, chepuueckasi IOBEpXHOCTh
6.2 PacnioznaBats Tena BpaieHus (LIUIUHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHUS TN BpAILlCHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacloIoKeHHE CPEephl U INIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTa, BHICOTA
6.5 CerMEHTa, IIAPOBOM CIIOH, OCHOBAHWE IIAPOBOTO CIIOS, BBHICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Boruncnsate  00bEMBI W MIJIOHIANM  TMOBEPXHOCTEW  TEN  BpAIICHUS,
' T€OMETPHUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHSATHSIMU: MHOTOTPAaHHHWK, BIHCAHHBIA B cdepy U
6.7 OTIMCAHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TENO

BpalllCHUuA
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BBIYHCIATE COOTHOMICHHS] MEXKIY IUIOMIAIIMU TIOBEPXHOCTEH U 0OBEMamMu

6.8
MMOJOOHBIX TEI
6.9 N300paxkaTs w3ydaembie (GUTYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BrITIONTHSATE (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepXy, cOOKY, CHU3Y; CTPOUTH CCUCHHSI TEJ BPALCHUS
W3Bnekarb, WHTEPIPETHPOBATh W MPeoOpa3oBBIBATE HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Purypax, mpencTaBICHHYIO Ha
gepTekax U pUCYHKaX
[IpumeHsaTh TeoMeTpuueckue (aKThl IS PEHICHHS CTEPEOMETPUUYCCKHX
6.12 3a1a4d, MPEaNoNaralolIuX HECKOJIbKO IIaroB pemeHHs, eclIH YCIOBHS
MIPUMEHCHWS 3a/IaHbI B SIBHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BBITIOJIHATE  ICWCTBUS  CJIOKCHHSI BEKTOPOB, BBIYUTAHHS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha 4YHCIO, OOBACHITh, KAKUMH CBOWCTBAMH OHH
oOmazaror
6.15 [TpuMeHSTH TpaBUIIO MapaUIeNIeIHIIe/1a PU CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPIWHATHI B IIPOCTPAHCTBE, BEKTOP,
6.16 MOJyJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIrOJ MEXKIY
' BEKTOPAMH, CKaJsIpHOE TMPOU3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUTAaHAPHBIE BEKTOPBI
Haxomutb cyMMy BEKTOPOB W MPOM3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKITY
6.17 BEKTOPAMH, CKAJIIPHOE NPOU3BEACHHE, PACKIaIbIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YPAaBHEHHEM B JICKAPTOBOW CUCTEME KOOPAMHAT
6.19 Pemate mpocreiiime reoMeTpuyecKue 3aJadyd Ha IPUMEHEHHWE BEKTOPHO-
' KOOPJMHATHOTO METO/Ia
Pemate 3amauM  Ha J0Ka3aTeILCTBO MAaTEMaTHYECKHX OTHONIEHHH U
6.20 HaXOXKJIEHUE TCOMETPUUYECKUX BEIMYHMH IO oOpasllaM WIM ajIropuTMam,
' MPUMEHSS U3BECTHBIC METOIbI ITPU PEUICHUU CTAaHAAPTHBIX MAaTEMaTHYECKUX
3a1a4
6.21 [IpumensaTs  mpocTEHIIME  MpPOTpaMMHBIC  CPEIACTBA M AJICKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUU CTEPEOMETPUUYECKUX 3314
6.22 [IpuBoMTH TpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpPUPOJE H
' YKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsaTh TOMy4YEHHBIE 3HAHMS Ha TPaKTUKE: aHAIU3HPOBATH pPeaTbHBIC
CUTYalludl M TPUMEHSTh M3y4eHHbIC MOHITHUS B MPOLECCE MOMCKA PElIeHUs
6.23 MaTeMaTHYeCKu CPOPMYITHPOBAHHOW MPOOIEMBI, MOJEIUPOBATH peaabHbIC

CUTyalluh Ha A3BIKC T'COMCTPUH, HUCCICAOBATH IOCTPOCHHBIC MOJICIHU C
HCIIOJIb30BAHUEM T'COMCTPHUYCCKUX MOHATUH U TCOPCM, allrapara am“e6p1>1,
peuiaTh MPaKTUYCCKUC 3a]a4r, CBA3AHHBIC C HAXOKIACHUEM I'COMCTPUYCCKUX
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BCIINYHMH
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IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

BepositHocThb M cratuctuka 10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
6 Teopust BEpOSTHOCTEH M CTATUCTHKA
[IpencraBieHue NaHHBIX ¢ TOMOIIbIO Tabaul U quarpamm. CpenHee apuMeTHUECKOE,
6.1 MeJraHa, HauOoJblllee U HauMEHbIIee 3Hau€HUs, pa3Max, JUCIEpPCUs U CTaHIAapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CnyyaitHble 3KCIIEpUMEHTHI (OIBITHI) U CiIydallHble COOBITHUS. DJIeMEHTapHbIE COOBITHS
6.2 (ucxonwr). BeposiTHOCTH ciiydaiiHOTO COOBITHS. BIM30CTH YacTOTHIM BEPOSITHOCTH
' coOpiTuid. Ciy4ailHbIe OMNBITHI C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHIT B ONTBITAXC PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHSIMH
6.3 Omneparuu HaJ, COOBITHSMU: TIEpECEUCHNE, 00bETMHEHHE, TPOTHBOTOJIOKHBIE COOBITHSI.
' Juarpammsl Ditepa. @opmyia CI0KEHHS BEPOSITHOCTEN
6.4 VYcnoBHAasT ~ BEpPOSITHOCTb.  YMHOXKEHHME  BEposTHOCTE.  [lepeBo  cirydalfHOTO
' skcriepuMenTa. dopmyna nmosHO#M BeposiTHOCTH. HezaBrucrumMpie cOOBITHS
6.5 KombunaropHoe npaBmiio ymHoxeHus. [lepectanoBku u hakropuan. Uucio coueTanuid.
' Tpeyronbauk Ilackans. @opmyna 6unoma HeroToHa
bunapHbBIi cTy4aifHBIA ONBIT (MCIIBITAHUE), YCTIEX W Heynada. He3aBucHuMBbIe UCTIBITAHUSL.
6.6 Cepust HE3aBUCUMBIX UCIIBITAHUN 10 IEpBOTO ycnexa. Cepusi He3aBUCUMBIX UCITBITAHUNA
bepnymimn
6.7 Cnyuaiinas BenuuuHa. Pacmpenenenue BepoATHOCTeH. Jlmarpamma pacnpeiesieHus.

[Ipumeps! pacnpenienieHuid, B TOM YHCIIe TeOMETPUUECKOe U OMHOMUATIbHOE

BepositHocTh U cTatucTuka 11 KJIIACC

Kon
5

IIpoBepsieMblii 3JIEMEHT CO/IEPsKAHUS

TeOpI/IH BepOHTHOCTefI H CTaTUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIIydyallHbIX BEIMYMH: MaTeMaTH4eCKOe OXKUIAHUE,
JMCIIepCusl U CTaHJIApTHOE OTKIOHeHHWe. [IpuMepbl mpuUMeHEHUs MaTeMaTHYecKOro
OXKUJaHUS, B TOM 4YMCJIE€ B 3aJayaXx M3 IOBCEJHEBHOH >XM3HU. MaTeMaTudeckoe
OXKUJlaHue OMHApHOW ClydaliHON BenMUMHBI. MaTeMaTHUecKoe OXKHUIAHHWE CYMMBbI
CIIydaliHbIX BEIUYHH. MaTeMaTH4ecKoe OKUAAHUE U JUCIIEPCHSI TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacIpeesIeHui

5.2

3akoH OOJBIIMX YMCENT U €ro poiib B Hayke, Mpupoje U obumiecTBe. BriOOpOUHBIif
METO]I UCCIIeIOBaHUN

5.3

[Ipumepbl HeNPepBIBHBIX CIy4alHbIX BeIUYMH. [[oHATHE O IIIOTHOCTH pacnpeaeaeHus.
3amauy, OpUBOJAIIME K HOpMalbHOMY pacnpezaeneHuto. lloHdarne o HopmanbHOM
pacnpenesneHnn
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Auareopa 10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucna 1 BBIYUCIICHUS
Parmmonanbubie uncina. OOBIKHOBEHHBIE U IECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEYHBIE
11 | Tepuommdeckue npobu. Apudmernueckue omepanui ¢ pParoOHAIBHBIMH YHCIIAMHU,
' npeoOpa3oBaHusl YHCIOBBIX BbhIpakeHWH. [IpumeHenune napoOeil W TPOLEHTOB IS
pELIECHUS TPUKIIAJIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciaed 3HAHUW U pEeATbHOM KU3HU
JlelicTButenbHbIe yncia. PalmoHalbHbIe U UppalMOHAbHBIE Yuciaa. ApuMeTHuiecKre
1.2 omepanuu ¢ JACHCTBUTEITHHBIMU unciaamMu. [IpuOnmkEHHBIE BBIYMCIICHHS, MpaBUIIa
OKpPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJbTaTa BBIYUCICHUN
Crenens ¢ menbiM nokaszareneM. CtanaapTHas Gopma 3anucu JeHCTBUTETLHOTO YHUCTIA.
1.3 Hcnonws3oBanmne moaxossiieit (Gpopmbl 3amucy ACHCTBUTEIBHBIX YHUCEN JJIST PEIICHUS
MPaKTUYECKUX 33/1a4 U MPE/ICTABICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
15 CuHyc, KOCHHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YUCJIOBOTO apryMeHTa
2 YpaBHEHHUs 1 HEPAaBEHCTBA
2.1 TosxnmecTBa U TOXXIECTBEHHBIC ITPEOOPA30OBAHUS
29 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BhIpaKeHUU. OCHOBHBIE TPUTOHOMETPUUECKHE
' (GopMyIIbI
23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, pelieHne HepaBeHCTBA. MeTon
VHTEPBAJIOB
2.4 | Pemienue 1enbIX U IpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1 HEPABEHCTB
2.5 | Pemienue uppanuoHaibHbIX YpaBHEHUN U HEPABEHCTB
2.6 | Penienue TpUrOHOMETPUYECKUX YPaBHEHHIMA
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a7a4 U 3a/1a4 U3
' Pa3IMYHbBIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU
3 OyHkunu u rpaduKu
3.1 Oyukuus, cnocoosl 3aaanus Gyakuu. I'padux pynkuuu. Bzanmuo oOpatnbie GpyHKINH
3.2 OO6nacTh onpeneneHus: © MHOXKECTBO 3HaueHul Gpynkuuu. Hymn gpynakuuu. [IpomexyTku
' 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIMH
33 CrenenHas QyHKIMS C HAaTypalbHBIM U IIeNbIM NoKa3aTeneM. EE cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYKHOCTb, OIpEAEICHNE TPUTOHOMETPUYECKUX (QYHKIUH
' YHUCJIOBOTO apryMeHTa
4 Hauana maremaTtnueckoro anaimsa
4.1 | TlocnenoBarelbHOCTH, CIOCOOBI  3aJaHUsl  MOCHeAoBarelbHOCTeH.  MOHOTOHHBIE
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IIOCJICA0OBATCIBHOCTH

Apudpmernueckass UM reoMeTpuyeckas mporpeccur. beckoHeuHo — yObIBaromias
reomerpuueckass mporpeccusi. Cymma OECKOHEYHO YOBIBAaroOIIeld TIeOMETPHUYECKON

42 nporpeccuu. opmyria CI0KHBIX MPOIEHTOB. Mcnosib30BaHue MPOrpeccuu sl pelieHus
peanbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa
5 MHoOxecTBa U JIOTHKA
MHoxecTBO, onepalu HaJl MHOXecTBaMu. [luarpammel Ditnepa — Benna. [Ipumenenne
5.1 TEOPETHUKO-MHOKECTBEHHOTO arapara JJis OMUCAaHUsI PEAIbHBIX MPOIIECCOB U SIBJIICHUH,
TIPU PEIICHUH 33/1a4 U3 IPYTrUX YICOHBIX TPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIeACTBUE, T0KA3aTEIHCTBO

Auareopa 11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BEIYUCICHUS
1.1 HarypanbsHublie u nenblie uncna. [Ipu3Haku 1e1MMOCTH HEJTbIX YHCell
1.2 Crenens ¢ pallMOHAJIBHBIM TOKa3aTesieM. CBOMCTBA CTEIEHN
1.3 Jlorapudm gucia. JlecaTHIHbIE W HATYPATbHBIC JOTapUPMBI
2 YpaBHEHHUs 1 HEPAaBEHCTBA
2.1 [IpeobpazoBaHue BRIpaKEHUH, COEPIKAIIUX JIOTapU(MBI
2.2 [IpeoOpazoBaHue BeIpaKEHUH, COJIEPIKAIINX CTETICHHU C PAIlMOHAIBHBIM MTOKA3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA
25 JlorapudmMudeckure ypaBHEHUS U HEPABEHCTBA
26 CucremMbl TUHEHHBIX ypaBHEHUH. Perienre npukiagHpIX 3a1a4 ¢ MOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHCHUM
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHANIbHBIX YPaBHEHUN 1 HEPABEHCTB
98 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3a7a4d U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKH U pealbHOM KU3HU
3 OyHkuuu u rpaduKu
Oynkuus. [lepuommyeckne ¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH — (PYHKIHUH.
3.1 Makcumymbl W MUHUMYMBI (GyHKIMH. HaunOonbliee ¥ HauMeHblee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMU, UX CBOICTBA U Tpaduku
3.3 [TokazarenpHas u gorapupmMudeckas GyHKIIUU, UX CBOUCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIMA U pelIeHUs] YPaBHEHHUM U TMHEWHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMI 1715 MCCEAOBAHUS MPOLIECCOB M 3aBUCHMOCTEH,
35 KOTOpbIE BOSHUKAIOT MPH PEIICHUH 33/1a4 U3 IPYTHX Y4eOHBIX MPEIMETOB U peabHON
KU3ZHU
4 Hayana marematuyeckoro aHammsa
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41 HenpepoiBHble pyHKIIMU. MeTO1 MHTEPBAJIOB [UIS PEIICHUS HEPABEHCTB
4.2 [IpousBoanas Gpyakumu. I'eomerprudeckuii 1 GU3NIECKUN CMBICI IIPOU3BOTHON
43 [IpousBoaHble >IeMEHTApHBIX (QYHKIMA. DOpMynabl HAXOXKICHUS IPOU3BOIHOM
' CYMMBI, IPOM3BEICHUS U YaCTHOTO (DYHKIIUH
[IpumeHeHre MPOU3BOAHOM K HCCIENOBAHUIO (YHKIOMM HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxaeHrne HauOobIIEro M HaUMEHBUIETO 3HauYeHUs (PYyHKIHMM Ha
OTpE3Ke
45 [IpumeHeHre TPOM3BOJHON JJIi HAXOKJICHUS HAWIYYIIEro pelieHUs B MPUKIATHBIX
' 3ajauax, AJs ONpeesIeHUs] CKOPOCTH IIpoliecca, 3aJaHHOTro (OpMyIIoi 1iu rpadukom
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HbIX
47 Wurerpan, ero reomerpudeckuii u ¢usnueckuil cmbicia. Belunciienne uHTErpaia mo

dbopmyne Hetotona — Jleitoauia

I'eomerpus 10 KIIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSTHS CTepeoMeTpuH. Touka, TpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM ITIOCTPOCHUH CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUU U
CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosyioskeHue mpsiMbIX B IPOCTPAHCTBE: MepeceKarouIuecs, napauieabHblie U
CKpeluBaromuecs npsimbie. [lapannenbHOCTh MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE:
napajuiesibHble IPSMbIe B IPOCTPAHCTBE, NapalieIbHOCTh TPEX MPSAMBIX, IaPAIJICIbHOCTD
MPSIMOM U MJIOCKOCTU. YTJIbI C COHAIIPABICHHBIMU CTOPOHAMH, YTOJI MEXAY MPSMBIMH B
npoctpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapaiiesbHble IIOCKOCTH, CBOMCTBA
napajuieNibHbIX IutockocTeil. [Ipocreiinirie mpocTpaHCTBEHHbBIE

(burypsl Ha MJIOCKOCTHU: TETPaAdIp, KyO, Mapajjiesienumne, IOCTPOCHNE CeUeHUN

7.3

[leprieHAMKYIAPHOCTh HOPAMOM M IUIOCKOCTU: HNEpPIEHAUKYJSpHbIE MpsMble B
IIPOCTPAHCTBE, MpsMbIE MapajuleNbHble M IMEPIEHAUKYISPHbIE K IUIOCKOCTH, HMPU3HAK
NEPIEHANKYIAPHOCTH HPSAMOM M IJIOCKOCTH, TEOpeMa O MPSAMON MEepHEeHIUKYIIPHON
IJIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YroJl MEXKIY HPSIMON M INIOCKOCTBIO, IBYTPaHHBIN
yTroJl, TMHEHHBIN yroJ ABYrpaHHOro yria. [leprneHaukynsp U HaKJIOHHBIE: PACCTOSHUE OT
TOUYKU JI0 IUIOCKOCTH, PAcCTOSHHE OT HPSMOM /10 IMJIOCKOCTH, MpOeKuus (GUrypbl Ha
IJIOCKOCTh. [lepneHauKysIpHOCTh IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX
mockocTed. Teopema 0 TpEX MepHeHAUKYIIpax

74

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBIC DJJICMCHTBI MHOTOI'PAHHHKA, BBIIIYKIIBIC H
HEBBIITYKJIBIC MHOTOT'PAaHHUKH, pasBépTKa MHOT'OT'paHHUKA. HpI/I3MaZ N-yroabHas Mpu3sma,
Ir'paHu MW OCHOBAHUA IIPU3MBI, HpsAMass W HAKJIOHHAA IIPU3MBI, OOkoBas W TIOJHAs
MOBCPXHOCTL IPHU3MBI. Hapannenennne;l, HpHMOYTOHBHLIﬁ Hnapajjiejacnuinea u €ro
CBOMCTBA. HI/IpaMI/I,Z[aZ N-yrojbHas IMpaMuJia, TpaHu 1 OCHOBAHUEC ITUpPaMU B, OoKOBas 1
MOJIHasA TMOBCPXHOCTb MNHUPaMUIbI, HpaBUJIbHAA U y'CC‘-IéHHaSI nupamMmujaa. DIIeMEHTHI
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npu3Msl ¥ nupamuabl. [IpaBUibHBIE MHOTOIDAaHHMKHU: IIOHATHE IIPABHIIBHOIO
MHOI'OT'PaHHUKA, IPaBWIbHAS IIPU3Ma U IIPABWIIbHAS TUPaMUA, IPABUIIbHAS TPEYrOJIbHAS
nUpaMua U MPaBUIBHBIN TeTpasap, KyO. IlpencraBienne o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’3/p, 10AeKa3Ap U ukocasdapyrue CeueHus Npru3Mbl U MUPaMUIbl

7.5

CuMMeTpHusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DneMeHTbl CHUMMETPHUH B MpaMuUax, Napajuleenune ax, IpaBuIbHbBIX MHOTOTPaHHUKAX

7.6

Brrurcnenue 35eMeHTOB MHOTOTPaHHUKOB: péOpa, IuaroHany, yrisl. [Lmomans 60KoBOM
MTOBEPXHOCTHU U IMOJIHOM MOBEPXHOCTH MPAMOI MPU3MBI, IJIOLIAAb OCHOBaHUI, TEOpeMa O
OOKOBOM MOBEPXHOCTH MPsIMO# Mpu3MBI. [ 1101118715 60KOBOY TOBEPXHOCTH U IIOBEPXHOCTH
MpaBWJIBHON MUpaMHIbI, TE€OpeMa O IUIOMAAN YCEUYEHHOW NHpaMUJBI.

[Tonsitre 06 06bEMe. OOBEM MUpaMuAbl, IPU3MbI

1.7

[Tono6Hble Tena B mpocTtpaHcTBe. COOTHOMIEHHS] MEXAY IUIOIIAIIMU MOBEPXHOCTEH,
00bEMaMu OJOOHBIX Tel

I'eomerpus 11 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpust
Hunuaapudeckas MoBEPXHOCTh, 00pa3yrolue MUINHIPUYECKON MOBEPXHOCTH, OCh
6.1 UWIMHAPUYECKOH noBepxHOCTH. Lumuuap: ocHoBaHMs W OOKOBas IMOBEPXHOCTD,
o0pa3syromas u 0Ch, TIIOIIaAb OOKOBOM U MOJTHOM MOBEPXHOCTH
Konunueckas moBepxHOCTb, 00Opa3yronie KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHHUYeCKOM moBepxHOCTH. KoHyc: ocHOBaHMe W BepuIMHA, 0Opasylomas U OCh,
' 101131 OOKOBOI! U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yollre U BhICOTA,
OCHOBaHUS U OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, JUameTp, IUIOIIaabr MOBepXHOCTU cdepbl. BzaumuHoe
6.3 pacnojio’keHue cdepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb
chepsl
6.4 N300pakenue e BpaleHus Ha TNIOCKOCTH. Pa3BEpTka MuiIMHIpa U KOHyca
6.5 KomMOunaruu ten BpamieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIA OKOJIO
' cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs
[Tonsitue 06 oO0béme. OcHOBHBIE cBOMcTBa 00bEMOB Tei. Teopema 00 o0béMe
6.6 MPSIMOYTOJIBHOTO MapaieNienumesia u cieacTBus u3 He€. O0bEM HUIMHAPa, KOHYCA.
O06béM mapa u miaomaas chepbl
6.7 [Togo6Hble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY TUIOMIAIIMU TIOBEPXHOCTEH,
' 00BpEMaMu OJOOHBIX Tel
6.8 Ceuennst nunuHApa (MapajuiebHO W TMEPHEHAUKYISIPHO OCH), CEYEeHHS KOHYca
' (mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIIUHY), CEUCHHUS [1apa
Bektop Ha mockoctd u B mpocTpaHcTBe. ClIO)KEHHE W BBIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BekTopa Mo TpEM HEKOMIUTAHAPHBIM

BCKTOpaM. HpaBI/IJ'IO napajejicnmIicaa. Pemienne 3aZla4, CBA3AaHHLIX C NPHUMCHCHHUCM
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IIpaBUII ACUCTBUM C BEKTOpaMU

6.10

IIpssmMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
[Ipocrenmme 3agayn B KOOPAMHATAX.

Yrosm Mexay BEKTOPaMH.

Koopaunarsl BekTOpa.

CkansipHoe

IIPOU3BCIACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY MNOPSAMBIMU W IUIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METO/ IIPY PELIEHUH FEOMETPUYECKUX 3a7a4
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IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBAHUS K MPEeIMETHBIM Pe3yJibTATaAM OCBOEHHS
OCHOBHOIi 00pa3oBaTe/IbHON MPOrpaMMBbI CpeIHero 0o11ero
o0pa3oBaHus

Brnagenne metomamMu 0Ka3aTeNbCTB, AITOPUTMAMU PEIIICHUS 3a/1a4; YMECHUE
dbopmynupoBaTh W OINEPUPOBATH TIOHATHSAMU: OMPEICICHUE, AaKCHOMa,
Teopema, CJIEICTBHE, CBOMCTBO, NMPU3HAK, JI0KA3aTeIbCTBO, PABHOCHIILHBIE
(hOopMyIUpOBKHY; TNPUMEHATh HX; yMEHHE QOpMyaupoBaTb OOpaTHOE U
NIPOTUBOIIOJIOKHOE YTBEPKIACHUE, PUBOLUTH IIPUMEPHI U KOHTPIIPUMEPHI,
MCII0JIb30BaTh METOJ, MaTeMaTHYeCcKOi WHIYKIINW, MPOBOJIUTH
JOKa3aTeJIbHBIC PACCYXICHUS TP PEIICHUH 33J1a4, OIICHUBATH JIOTHYECKYIO
MIPAaBUIIBHOCTB PACCYKIECHNUI; YMEHHE ONEPUPOBATH NOHATUSAMHU: MHOKECTBO,
IIOJAMHOXKECTBO, OII€pallMki Had MHOXECTBaAMH;, YMCHHEC HCIIOJb30BaTh
TEOPETHKO-MHOYKECTBEHHBIH amIapar /sl OMMMCAaHHUs PEATBHBIX MPOIECCOB U
SIBIICHHI ¥ TIPY PEILICHUH 33124, B TOM YHCIIC U3 JPYTUX YI€OHBIX MPEAMETOB;
yYMEHHUE ONEepPUPOBaTh MOHATUSAMHU: Tpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad
Ha IUIOCKOCTH; yYMEHHE 3aJaBaTh M ONKHCHIBATh rpadbl  Pa3IMIHBIMUA

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpy pCIICHUH 3aaa4

YMeHue omnepupoBaTh MNOHATUSAMM: HaTypajdbHOE 4YMCIO, ILEJ0e YHCIIO,
CTENEHb C LEJIBIM II0Ka3aTeleM, KOPeHb HaTypalbHON CTENEHU, CTEHEHb C
paLMOHATIBHBIM [I0Ka3aTeNeM, CTENeHb C JIeHCTBUTENBHBIM IIOKa3aTeleM,
Jorapu¢m 4uciia, CHHYC, KOCUHYC ¥ TaHI'€HC IPOU3BOJILHOIO YHCIA, OCTATOK
0 MOAYJIIO, pallMOHAJIBHOE YHCJIO, UPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HATYpaJIbHBIX, ILEJbIX, PAlMOHAIbHBIX, JACHCTBUTEIbHBIX YHCEN; YMEHHE
UCIMOJb30BaTh IMPHU3HAKU JAEIMMOCTH, HAaUMEHbUIMH OOLUH AenuTens u
HavMeHblllee o0llee KpaTHOe, alroputM EBKinaa mpu pemieHuM 3a71ad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3ULMOHHBIMM CUCTEMAaMHU CUUCIICHHS; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HA4eHUH U TpeoOpa3oBaHMs BBIPAKEHHHA CO
CTENEHSAMH U Jorapugmamu, mpeoOpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIDAKEHUIN; YMEHHE OIEpPUpPOBaTh MOHATUSAMHU: TIOCIEN0BATENBHOCTD,
apupmeTHuecKas IMporpeccus, reoMerpuyeckas mporpeccus, OECKOHEUHO

Y6BIBaIOIJ_[a$I TCOMETPUUICCKAA IMporpeccus; YMCHUC 3aJaBaTb
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MOCIIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYpPPEHTHBIX (OpMYII;
YMEHHUE OIEpPUPOBATH MMOHATUSAMHU: KOMIUIEKCHOE YHCJO, COIpPSDKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOJYJIb M apryMEHT KOMIUIEKCHOTO 4Yucia, (opma
3alMCH KOMIUIEKCHBIX 4YHCeN (TeOMETpHYEecKasi, TPUTOHOMETpUYecKas |
anreOpanyeckasi); yMeThb MPOU3BOJUTH apU(METUUECKHE JIEUCTBHUS C
KOMIUIEKCHBIMH ~ YWCJIaMH;  TPUBOJUTH  TNPHUMEPHl  HCIOJIB30BaHUS
KOMIUIEKCHBIX YHCEJ; OIEePHpPOBATh NOHATHAMH: MaTpuma 2X2 u 3X3,

OMIPCACIIMTECIIb MAaTPUIIBI, FGOMGTpI/I‘IeCKI/Iﬁ CMBICJI OIPEACIIUTEIIA

YMeHHne onepupoBarh IOHATHUAMH: PpalMOHAIbHBIE, HPPALMOHAIBHEIE,
MOKa3aTejabHble, CTENEHHbIe, JorapuMUYEcCKue, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE ONEPHUPOBATH MOHATUSIMH:
TOKJIECTBO, TOKJECTBEHHOE IMpeoOpa3oBaHuE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPaBHEHHUI U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO
pa3INYHBIX NPHUEMOB; pEIIATh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IIPUMEHATh YPaBHEHHMs, HEPABEHCTBA, HX CHUCTEMBbI JUIs
peleHnsl MaTeMaTHYeCKUX 3aJad W 3aJad W3 pa3iMyHbIX obiacreif

HAYKHU U peaJIbHOM )KU3HU

YMeHue omnepupoBaTh HOHATUAMU:  (PYyHKIUSA, YETHOCTH (PYHKIHU,
MEePUOJUYHOCTh (PYHKIMHU, OrPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMHM, SKCTpeMyM (QYHKLIMM, HauOoJblllee W HaWMEHbIIee 3HaueHUs
(GyHKIIMM Ha TPOMEXYTKE, HempepbhiBHAs (YHKIUS, aCUMIOTOTHI rpaduxa
GbyHKIIMKM, TiepBas W BTOpas MPOW3BOJHAS (PYHKLUHH, F€OMETPUYECKHA U
¢uznueckuif  CMBICT  NPOU3BOJHON, mepBooOpa3Has, OINpeaAeaEHHbIN
UHTETpall; yYMEHHE HaxXOJUTh AaCUMITOTHl rpaduka GYHKIUH; YMEHHUE
BBIUUCIISATH IPOU3BOJAHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
(GyHKIMHI, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpaduky GyHKIINH; YMEHUE
HaXOJWUThb TMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHM;, YMEHHE HCIOIb30BaTh
IPOM3BOJIHYIO JUIsi HUCCIEA0BaHUS (QYHKIHMH, HAaXOAWTh HauOOJbIINE U
HaVIMEHbIINE 3HAaYeHUd (YHKUMHA; CTPOUTh TIpadUKd MHOTOUIEHOB C
UCMOJb30BaHUEM  amnmnapaTa MaTeMaTH4YecKoro  aHalu3a; IMPUMEHATh
IPOM3BOJIHYIO JUTSI HAX0XKICHUS HAMJTY4IIero peleHns B IPUKIAIHbIX, B TOM
Yucie COLMANbHO-KOHOMUYECKUX U (PU3MYECKMX 3ajadax; HaXoJUTh
VIO U 00BEMBI (GUTYp C TIOMOIIBIO MHTErpasa; MPUBOJIUTH MPUMEPHI

MAaTEMaTUYCCKOTO MOJCIIMPOBAHUA C  TMOMOIIBIO I[I/I(I)(bepeHI_II/IaJ'IBHBIX
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YpaBHEHHUU

YMeHue onepupoBarh MOHATUSAMH: rpaduk (GyHKIMH, oOpaTHas QYHKIHS,
KoMMo3uiusi (YyHKUWH, JHHEHHass QyHKOUS, KBagpaTHdHas (QyHKIHSA,
panmoHanpHas (YHKUOUS, CTENeHHas (YHKOHS, TPUTOHOMETPUYECKHE
¢GbyHKuMu, oOpaTHbIE TPUTOHOMETpHUYECKHE (YHKIWHU, IOKa3aTelbHAs H
norapupmuueckas (QYHKIUH, YMEHHE CTPOHUTh TpapuKH H3YUYECHHBIX
(GyHKIUH, BBIMONHATH MpeoOpa3oBaHus rpadukoB (QYHKIHN, WCHOIB30BAThH
rpaduKy JUI U3yYeHHs IPOIIECCOB M 3aBUCHMOCTEH, IIPU PEIICHUH 33134 U3
JIpYruX Y4eOHBIX MPEIMETOB M 3alad W3 PeallbHOW JXU3HH; BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEXIy BEJIMYMHAMHM;, HCIOJBH30BATh CBOWCTBA H
rpaduku GYHKOMM A0 pelleHuss ypaBHEHUM, HEpaBeHCTB M 3aJad C
napameTpamMu; HW300pakaTh Ha KOOPIMHATHOW TUIOCKOCTH MHOYKECTBA

pelLIeHNI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3aJaydl pa3HBIX THIOB (B TOM 4YHCJIE Ha
MIPOTICHTHI, IOJIM U YaCTH, Ha ABMKEHHUE, pab0OTy, CTOMMOCTb TOBapOB M yCIIYT,
HaJOr¥, 3aJaud u3 OOJacTH YNpaBJICHUS JIMYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAXKEHHS, YpPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBbl [0 YCIOBHUIO 3aJaud, HCCIENOBaTh IMOJYyYEHHOE pEeIIeHUuEe |
OIICHUBATh IMPaBIONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEIHPOBAThH
pealibHbIE CHUTyallUM Ha $3bIKE MAaTE€MAaTUK{; COCTaBIIATH BbIPaXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHIO 33Jlaud, HCCIIEI0BaTh
INOCTPOCHHbIE  MOJENTM C  MHCIOJB30BAaHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MIOJIY4EHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHATUAMH: CpelHee aphuPMETHUecKoe, MeauaHa,
HauOoJblllee ¥ HAaUMEHbIIEEe 3HAYCHUS, pa3Max, IUCHEPCHUs, CTaHIAPTHOE
OTKJIOHEHUE YHCIOBOro Habopa; yMeHHE H3BIEKaTh, WHTEPIPETHPOBATH
uH(bOpPMaIMIO, TPEJCTABICHHYIO B Ta0lMIax, Ha auarpammax, rpadukax,
OTPaXaroIIyl0 CBOMCTBA pEalbHBIX IMPOLIECCOB W SIBICHUN; MPEICTABIATH
uHGOpMAIIMI0O C TOMOIIBIO Ta0NHWII W  JUarpamMm; HCCIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCJIE C TNPUMEHEHHEM TpauuecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpadHUuecKku HCCIEI0BAaTh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHEMHOM perpeccun

YMmenue ONICpUPOBATH MOHATHUAMU: CHy‘l&fIHBIfI OIIBIT U CJ'Iy‘I&fIHOC C06BITI/Ie,
BCPOATHOCTDH CJIy‘-IﬁfIHOl“O CO6BITI/ISI; YMCHHUC BBIYUCIIATL BCPOATHOCTL C

HCIIOJIb30BAHHUEM rpaq)nqecxnx MCTOIOB; MPUMCHSATH (I)OpMy.HBI CJIOKCHUS 1
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YMHOXXECHHUSI BEPOSITHOCTEH, (OPMYTy TOJHOH BEPOSITHOCTH, (HOPMYILY
Bepuymnnu, komOuHatopHsie (GakTbl U (GOpMyJIBI; OLEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; YMEHHE ONIEPUPOBATH MOHATHAMU: CIIy4aliHas BEJIMYNHA,
pacipeneneHue BEPOATHOCTEH, MaTeMaTU4YeCKOe OKMJIAHME, TUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CIIy4yallHOM BETMYMHBI, (PYHKIIUHU paclpeesieHus: U
IUIOTHOCTH PABHOMEPHOTO, II0KA3aTE€IbHOIO U HOPMAIILHOTO PacIpeneIeHUN;
YMEHUE HUCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN AJI PELICHUS
3a/a4; 3HAKOMCTBO C TOHSATUSIMU: 3aKOH OOJIBIIMX YHMCEN, METO/bl
BBIOOPOYHBIX HCCIIEJOBAHUM; YMEHHE HIPHUBOJUTH HPUMEPHI IPOSIBICHUS
3aKOHa OOJIbIIMX YKCEN B IPUPOJTHBIX M OOLIECTBEHHBIX SIBJICHUSX; YMEHUE
ONIEPUPOBATh TMOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YHCIO COYECTAHWM,
YHCIIO NIEPeCTaHOBOK; OMHOM HbloTOHA; ymMeHHe NPpUMEHSITh KOMOMHATOPHbBIE
(bakThl U pacCyKJIeHUs JJIs pelIeHHs 3a7ay;  OLEHUBATh  BEPOSATHOCTHU
peabHbIX  COOBITHI;  COCTaBISTH

BEPOSATHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH MOJyYEHHBIN PE3YIbTaT

YMeHne  omnepupoBaTh  MOHATHSAMHU:  TOYKA, TNpsiMas, IUJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, Jy4, BEIMUMHA YIJa, IMJIOCKUN Yroj, ABYIpaHHBIH
yroy, TpEXTpaHHBIA Yroj, CKpEelIMBAIONIMeCs MpsMble, MapajsiebHOCTh U
MEPIEeHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YroOJ
MEXAY MPSAMOI U MJIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JI0 TUJIOCKOCTH, PACCTOSIHHME MEXAY MPSMBIMHU, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MPH PEIICHNUH 33124 U3y4eHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUM; YMEHHE OIICHMBATh pa3Mepbl OO0BEKTOB
OKPY)KAIOIIET0 MHpa; CTPOUTh MAaTEMaTH4YeCKHE€ MOJEIU C IOMOIIBIO
FEOMETPUYECKUX TOHATUA U BEJIMYWH, pelIaTh CBs3aHHbIE C HUMHU

IMPAaKTHYCCKHUC 3a1a9n

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOUIATb (UIYpbl, 00BEM QUrypHI,
MHOT'OI'pPaHHMK, IPAaBUIIbHBIH MHOTOTPAHHUK, CEY€HHE MHOTOTPaHHUKA, KyO,
napaijenenurne], npusMa, nupampaa, Gurypa U HOBEPXHOCTh BpalllEHUs,
WINHAP, KOHyC, mmap, cdepa, miomanb chepsl, IIOMEAAb MOBEPXHOCTH
OUpaMUbl, NPU3MBI, KOHYCa, LWIMHIpPA, 00BEM Kyba, MPSMOYTOJILHOTO
napasenenunesa, MMpaMuIbl, IPU3MBbI, IUIMHJPA, KOHYCa, 1apa, pa3BépTKa
NIOBEPXHOCTH, CEYEHMs KOHyca W LWIMHApA, MNapajUIebHbIE OCH WIIU
OCHOBaHMIO, CEUEHHE I1apa, TUIOCKOCTh, Kacarommascs cepsl, IUIMHIPA,

KOHYCAa, YMCHUC CTPOUTH CCUCHUC MHOI'OIr'paHHUKa, n30 6pa)KaTB
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MHOTOT'PaHHUKH, (UTYphl M NOBEPXHOCTH BpAILLCHHS, MX CEYEHHUS, B TOM
YUCJIE C IOMOUIBIO IEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHATH CBOMCTBA
TeOMETPUUECKUX (PUTYp, CAMOCTOSATENBHO (POPMYIUPOBATH OIPENEICHUS
U3y4aeMbIX (QUTYp, BBIJBUTATh THUIOTE3bl O CBOWCTBAX M IpPH3HAKaX
reoMeTpu4eckux (uryp, oOOCHOBBIBATH WJIM ONpPOBEpPrath MX; yMEHHE
IPOBOJUTH KiIAacCU(UKAIUIO GUTYp 1O pa3IMYHBIM IPU3HAKAM, BBITIOJIHSTH

HGO6XOILI/IMI)I€ JOIOJTHHUTECIbHBIC ITIOCTPOCHUA

11

YMeHune  omepupoBaTh  MOHSATHSAMH:  JBH)KEHHE B MPOCTPAHCTBE,
napayieIbHbIA MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOpPOT, MpeoOpa3oBaHue Tmoa00UsA, MOAOOHBIE (UrYpBl; YyMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (GUTYpPH, B TOM 4YHCIE B TPUPOJE,
HCKYCCTBE, apXHTEKType; MCIOJIh30BaTh I€OMETPUYCCKHE OTHOIICHUS TpPU
pelIeHny 3a7a4; HaXOJUTh T'€OMETPUYECKHE BEIMYUHBI (IUTMHA, YTOJI,
IJI01[a/1b, 00BbEM) MPHU PEHISHUH 337a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHON JKU3HH, YMEHHE BBIYMCIATH T€OMETPUYECKAE BEIWYHHBI (ITHHA,
yroJl, TUIOIaab, O0BEM, IJIOMIAMs MOBEPXHOCTH), HCIOJB3YS H3ydeHHBIE
GopMynbl MU METOJbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH IMUPAMUJBI,
MPU3MBI, KOHYCa, TAJIUHIPA, TUI0MAas chepbl; 00bEM KyOa, MPSIMOYTOILHOTO
napajiesienumnesa, TMpaMuibl, IPU3MbI, [IUIUHIpPA, KOHYCa, 11apa; YMEHUE

HaxOJIUTh OTHOIIIEHUE 00BEMOB MOJOOHBIX PHUTYP

12

VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYIOJIbHAsA CUCTCMA KOOPJAMWHAT,
BCKTOpP, KOOpAHMHATBI TOYKH, KOOpAMHATBI BCEKTOpPA, CyMMa BEKTOPOB,
ITPOU3BCACHUC BEKTOPA HA YUCJIO, PA3JIOKCHHUE BEKTOPA 110 6a31/1cy, CKaJIApHOC
IMPOU3BCACHUC, BEKTOPHOC IMPOMU3BCIACHUEC, YTOJI MEXKAY BEKTOpaMHU, YMCHHUEC
HCIIOJIB30BAaThb BeKTOpHHﬁ n KOOpI[HH&THLIfI METOA IJIA

peHICHUS TCOMETPHUUCCKUX 3a1a4 U 3a1a4 APYyrux y‘Ie6HHX npeaMeETOB

13

YMeHne BhIOMpaTh MOIXOANIUNA METOJ JJIs PEIICHHs 3a7add; MOHUMAaHUE
3HAYUMOCTH MAT€MaTUKU B W3YYCHUU TPUPOJHBIX U OOIIECTBEHHBIX
IPOILIECCOB U SBJICHWM; YMEHHME pACIO3HABaTh IPOSBICHUE 3aKOHOB
MaTeMaTHKUd B UCKYCCTBE, YMEHHE MPUBOIHUTH MPUMEPhl MaTeMaTHYECKUX

OTKPBITUHA POCCUICKOM U MUPOBOM MaTEMaTU4YECKON HAYKU
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbIX HA EI'D ITO

MATEMATUKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 Harypanbubie u niensie uncina. [Ipu3Haky JeTuMOCTH HETbIX YHCEI
12 Panmonaneubie uncina. OOBIKHOBEHHBIEC U JCCATUYHBIC IPOOU, POIEHTHI, 0ECKOHEYHbIE
' MEPUOANYECKHUE TPOOH
13 Apudmernueckuil KopeHb HaTypajdbHOM creneHu. JlelicTBUS C apu]MeTHUYECKUMU
' KOPHSIMH HAaTypaJIbHOHN CTENICHH
14 Crenenp ¢ nenbiM mnokaszateneM. CTeneHb ¢ palMOHANbHBIM TOKa3aTeneM. CBoicTBa
' CTEIICHU
15 CunHyc, KOCHHYC U TaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIC JOTAPUPMBI
JlelictButenbHbIe yncia. ApugMETHYECKHUE OTEPalUK C JCHCTBUTEIbHBIMU YHCIIAMH.
1.7 [TpuOmmkEHHBIE BHIYUCIIEHUS, MpaBUia OKPYIJIEHUs, IPUKHIKA U OLIEHKa pe3ysbTara
BBIYMCIICHU I
1.8 [IpeoOpazoBanue BeIpaKCHHIA
1.9 KommnekcHsie uncna
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 enwie u 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 WppanmonaisHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
24 [TokazarenbHble U TOTapUPMUUECKUE YPABHEHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppatmonansHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHble U JIoTapuPMUYECKHe HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTteMBbl ¥ COBOKYTHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeenuTeb MaTPUITbI
3 OyHKMH U TpaduKu
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Oynakius, crnocodbl 3amanus  ¢(yHkuumu. ['paduk ¢ynkumu. B3aumHo oOpartHbie

3 ¢ynkuuu. Yérthbie u HeuéTHble GyHkuuu. [leprnognueckue GyHKIUU
Ob6nacte onpeneneHust 1 MHOXKeCTBO 3HaueHn GpyHkuuu. Hymu pynkuuun. [Ipomexyrku
39 3HAKOMOCTOSTHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MHHHUMYMBI
' ¢bynkuuu. HamOomnpiiee W HauMeHbIee 3HaYeHHWE (YHKIUU Ha
MIPOMEKYTKE
33 Crenennas pyHKIMS C HaTypaJbHBIM M IIeNBIM IOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa U rpapuK KOpHS N-0H CTENeHH
3.4 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U TpadUKH
35 [TokazarenbHas u gorapupmuyeckas yHKIUU, UX CBONCTBA U TpaduKu
36 Touku pazpsiBa. AcumMnToThl rpadukoB pyHkuil. CBolicTBa (PyHKIIMI, HENPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTenbHOCTH, CLIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
3.8 Apupmerrueckas 1 reoMeTprueckas nporpeccun. opmyia CII0KHBIX POIIEHTOB
4 Hauyasa MaTeMaTH4ecKoro aHam3a
4.1 [TpousBonas ¢hyakiuu. [Ipon3BoaHbIe 2MeMEHTapHBIX (DYHKITHIA
[Ipumenenre TPOM3BOTHOW K HWCCICNOBAaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxJeHue HauOoJIbIIEro M HAaWMEHBILEro 3HauyeHUs (QYHKIUM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHOK€ecTBO, Onepaiu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbpHas CTATUCTHKA
6.2 BeposTHOCT
6.3 KomOunaTopuka
7 Teomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u MOBEpXHOCTH BpalllEHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Marematuka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHajau3a, reoMerpus. Anredpa
U Hayayia matemaTudeckoro aHanusza. 10 — 11 kmaccel: 6a30BbIA U yrTyOJIEHHBIN
ypoBHH: yueOHuk / III.A. Anumos, FO.M. Konsrun, M.B. Tkauesa [u ap]. — M:
IIpocsemenue, 2023.

I'eometpus. 10-11 kmaccwl: yueb. st 001meo0pa3oBar. yupexaeHuii: 6a30BbIil 1
npocdui. yposuu / JI.C.AranacsH, B.®.byry3os, C.b.Kagomues u ap. - 22-e uzn.

- M.: Tlpocsemienue, 2021

Marematuka. BepostHocTh u cratuctuka: 10-ii kmacc: 6a30BbIid U yriyOaEHHBIHN
ypoBHU: yueOHoe mocoboue / E.A.bynumonuu, B.A.BynbiueB - Mocksa:
[Ipocsemenue, 2023

METOIUYECKHE MATEPHUAJIBI 1JIS1 YYUTEJIA

3ajaun ¥ yOpaXHEHUs Ha TOTOBBIX dYepTexkax. [eomerpus 10-11 / E.M.
PabunoBuu u3n. - M.: Miekca, 2013. - 80 ¢

Marematuka: anreOpa ¥ Hayajla MaTeMaTUYECKOTro aHalIu3a, reomeTpus. Ajaredopa
M Hayaja MareMarudeckoro aHaimuza. 10-11 xmaccel. Mertonuueckue
pekomenaaruu k yueonuky . A. Anumos, FO.M. Komnsarun u ap.

Marematuka: anrebpa M Hayajga MaTeMAaTHYECKOTO aHalu3a, TeOMETpPHUS.
I'eometpus, 10-11 xmaccel/ byrty3oB B.®., IlpacomoB B.B. mox penmaxiueit
Canosaunuero B.A., AkninonepHoe oo6mectBo «M3naTensctBo «IIpocsemnienue»
Teopust BepoSATHOCTEHN U CTATUCTHKA. DKCIIEPUMEHTAIBLHOE yueOHOe mocooue st
10 u 11 «xmaccoB obOmeobpasoBarenbubix yupexnaenuii/ HO.H.Tropun,
A.A.Makapos, 1.P.Beicoukuii, 1.B.fmenko - M.: MITHMO

Marematuka. BeposatHocte u cratuctuka: 10-11-e kmaccel: yrimyOnéHHBIN
yYpOBEHbB: 33aJTayHUK: yueOHOE TocoOure, pa3padOoTaHHOE B KOMIUIEKTE C Y4€OHUKOM
/ M. B. Tkauésa. - Mockga: [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

https://lesson.edu.ru/catalog
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