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IosicHuTeIbHASA 3aNIUCKA

VYuebHnblil npeamer «MaremMaTrukay SBIsSeTCs OJTHUM U3 HanboJiee 3HaYMMbIX B TPOTpaMMe
cpenHero oOmero oOpa3oBaHUs, IIOCKOJIBKY, C OJHOM CTOPOHBI, OH oOOecre4nBacT
UHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4EHHs BCEX ECTECTBEHHO-HAay4dHBIX KypCOB, a C JIpYyrou
CTOPOHBI, (HOPMUpPYET JIOTHYECKOE M aOCTPaKTHOE MBIIIJICHHE OOyJaroImuxcs Ha YpPOBHE,
HeO6XO[[I/IMOM JUIA OCBOCHUA I/IH(I)OpMaTI/IKI/I, O6HIGCTBO3HaHI/I$I, HUCTOPUH, CIOBECHOCTHU U APYTUX
IMCUUIUIMH. B pamMkax JaHHOTO y4eOHOTO Kypca OOydaroluecs OBJaJeBAIOT YHHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOI Hayku, KoTopas (opMylIHpyeT CBOM JOCTHKEHHUS B MaTeMaTHYEeCKOU
dopme.

VY4eOHbIi Kypc anreOpbl U Hadall MAaTeMAaTHYECKOTO aHAN3a 3aKJIaJIbIBACT OCHOBY IS
YCIICHIHOT'O OBJIAACHHA 3aKOHAMUN (1)I/ISI/IKI/I, XUMHH, 6I/IOJ'[OFI/II/I, IIOHUMaHUsA OCHOBHBIX TGHILGHHHI;'I
PasBUTHUA SKOHOMUKH U 06HI€CTB€HHOI>1 JKU3HU, MO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBLIX
IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJb30BaTh UX IS JalbHEHIIEro
O6pa3OBaHI/I$I B HOBC@I[HGBHOﬁ ku3HU. B TO XKe BpEMs OBJIAZICHUC a6CTpaKTHI>IMI/I " JJOTUYCCKU
CTPOTrMMHU KOHCTPYKIUAMU anre6pbl N MaTEMaTHUYCCKOTO aHalIM3a pa3BUBACT YMCHUC HAXOAUTHb
3aKOHOMCPHOCTH, 000CHOBBIBATh HCTUHHOCTDB, TOKa3bIBATh YTBCPKACHUSA C TIOMOIIBIO MHAYKIIUN
U paccyXJaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alHI0, a0CTparupoBaHue u
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIICHUE.

B ctpykType yuebHOTO Kypca «Anredpa U Hadaisa MaTeMaTHYECKOTO aHaJIH3a)» BbIICICHBI
CIIEAYIONIAE COACPIKATEIbHO-METOJMUECKUe JTHHUU: «Yucina W BbIUHCICHUN», «DyHKIHH WU
rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Havana maremaTudeckoro ananmuza», «MHOXeCTBA U
Joruka». Bce OCHOBHBIE COIepKaTEIbHO-METOINICCKUE TMHIH U3yIat0TCsl Ha IPOTSDKEHUH JABYX
neT o0y4deHus Ha YpOBHE CpPEHEro 00IIero o0pa3oBaHus, €CTECTBEHHO JIOMOJIHISA IPYT Apyra u
MOCTENIEHHO HACHIINAsACh HOBBIMH TEMaMH W pa3aeiamu. [laHHBI y4eOHBIH Kypc SIBIISETCS
WHTETPATUBHBIM, TOCKOJIBKY OOBEIMHSET B cede CoJiepKaHWe HECKOJIBKHX MaTeMaTHYECKHX
JMCIUIUIAH, TAKUX KaK ajire0pa, TPUrOHOMETPHsI, MATEMATHUYECKUI aHaJIH3, TEOPHs] MHOXKECTB,
MaTeMaTu4eckasl JIoruka u apyrue. [lo Mepe TOro kak oOydaromuecs: OBIIaJeBalOT BCE Oosiee
IIMPOKMM  MaTEeMaTHMYeCKHM  ammaparoM, y HHUX  I[OCIEIoBaTeIbHO  (hopMUpYyeTCs
Y COBEPIICHCTBYETCSl YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJIEib pPEajlbHON CHUTYallWH,
MPUMEHSThH 3HAHUS, TTOJYYCHHBIC IPU U3YYCHUN Y4eOHOTO Kypca, ISl PEIICHUS] CAaMOCTOSITEIILHO
cOpMYIIMPOBAHHOW MAaTEeMaTHYECKOM 3a/1auH, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

Lesb ocBOEHUS MpOrpaMMbl YIeOHOTO Kypca «['eoMeTpusi» Ha yriIyOlIEHHOM YPOBHE —

pa3BUTHE UHAUBUIYAIBHBIX CIIOCOOHOCTEH 00yUaromuXcsl U U3y4€HUU T€OMETPUH, KaK
cocTapJsroILel npeaMeTHol obnactu «Maremaruka 1 HH(opMaTHuKay yepe3 odecredeHme
BO3MOXKHOCTH ITPUOOPETEHUS U HCIOJIb30BaHUs Oosiee INTyOOKUX Te€OMETPUUYECKUX 3HAHUH U
necTBUH, cielupUUHBIX TEOMETPUH, U HEOOXOAUMBIX JUI YCIEIIHOTO MPO(ECCUOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOIO C UCIOIb30BaHUEM MaTeMaTUKU.

[TpuopuTeTHBIMU 3aJ]a4aMU Kypca FeOMEeTPUH Ha YITyOIEHHOM YpOBHE, PAaCIIUPSIONIUMH U
YCWJIMBAIOUIMMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacipeHue MpeacTaBIeHUs 0 FTeOMETPHH KaK 4YaCTH MUPOBOM KyJIbTYphl M (pOpMUpOBaHHE
OCO3HaHMs B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MHPOM;

(bopMHpOBaHUE MPEJICTABIEHHS O IPOCTPAHCTBEHHBIX (PUTYpax Kak O BayKHEHIINX
MaTEMATUYECKUX MOJETAX, O3BOJISAIOIIMX OMMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS
OKpYKAaIOIEro MUpa, 3HaHHe MOHATUITHOTO anmnapara 1o pasjeny «CrepeoMeTpusd» yueOHOro
Kypca reoMeTpuu; GopMUPOBaHUE YMEHHS BIIAI€Th OCHOBHBIMH MTOHITUSIMH O
MIPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMH CBOMCTBAMH, 3HaHUE TEOPEM, (GOPMYIT U yMEHHE



UX IPUMEHSTh, YMEHHSI IOKAa3bIBaTh TEOPEMbI U HAXOAUTh HECTAHJAPTHBIE CIIOCOOBI pEIICHUS
3aja4; popMUpOBaHHE YMEHHsSI paclio3HaBaTh Ha YepTek ax, MOJICISAX U B PEaIbHOM MUPE
MHOTOI'PAHHUKH U TeJa BPALLEHUs, KOHCTPYMPOBATh FEOMETPUYECKHE MOJICIIH;

(opMHpOBaHUE TOHUMAHUS BOBMOXXHOCTH aKCHOMAaTUYECKOTO IOCTPOCHHUS MAaTEMaTHIECKUX
Teopuii, GopMUpOBaHUE TIOHUMAHUS POJIM aKCHOMATUKU TIPU TIPOBEJCHUN PACCYKICHUN;
(bopMHUpOBaHNE YMEHUS BIIAJIETh METOIaMH JIOKA3aTeNIbCTB U aJITOPUTMOB PEIICHHUS, YMEHUS MX
IIPUMEHSATH, IPOBOJUTH JOKA3ATEIbHBIE PACCYKICHUS B XO€ PELICHUS CTEPEOMETPUIECKUX
3a7a4 ¥ 3a7a4 ¢ IPaKTHYECKUM COoepKaHueM, (GOPMHUPOBAHUE TIPEIICTABICHHS O
HEOOXOIMMOCTH JI0KA3aTeIbCTB MPH 000CHOBAHUM MAaTEMAaTUYECKUX YTBEPIKICHUH U POJIH
AKCUOMATHKH B ITPOBEICHUH IEAYKTUBHBIX PACCYXICHHUI;

pa3BUTHE U COBEPIICHCTBOBAHNE UHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00yyJaroImmxcsl, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIIJIEHUS], UHTEpeca K U3y4eHUI0 reoMeTpuu; (opMupoBanue GyHKIMOHAIBHON TPaMOTHOCTH,
pENEeBaHTHOM T€OMETPHUM: YMEHUS PACIIO3HABATH MIPOSIBICHUS T€OMETPUUECKUX ITOHATHH,
00BEKTOB 1 3aKOHOMEPHOCTEN B peaibHbIX )KU3HEHHBIX CUTYALUAX U IPU U3YYECHUH IPYTUX
y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIETUPOBAHUS
peanpHBIX CUTYALM, UCCIEN0BAHUS TOCTPOECHHBIX MOJIENEH, HHTEPIIPETALUN TOJTYYEHHBIX
pe3yabpTaToB.

Copepxanue yueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» HAMpPaBIECHO Ha 3aKperjieHHe
3HaHWH, MOJYYCHHBIX TIPH M3YYEHUU Kypca Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHus, U HA
pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIIMUMHAX W B3aWMOCBS3SIX MEXy HUMH Ha BaKHBIX
nmpuMepax, CIOKEThl KOTOPBIX TIOYEPIHYTHl M3 OKpyXKarIiero wmupa. B pesyaprate y
oOyuaronuxcs J0KHO chOPMHUPOBATHCS NPEACTABICHHWE O Hauboyiee YNOTPEOUTENbHBIX U
00X MAaTeMAaTHYECKHX MOJIENAX, HCIOJB3YEeMbIX IS OMHCAHHUS AHTPOIIOMETPHUYECKUX |
neMorpauueckux BEJIWYWH, TOTPEIIHOCTEH B pa3MYHBIC pPOJa WM3MEPEHHSX, UIMTEIBHOCTH
0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUW U MPOIIECCOB
B oOmiecTBe. YueOHbI Kypc siBisieTcsi 0a30il JjIsi OCBOEHUS BEPOSTHOCTHO-CTATHUCTUYECKUX
METO/I0B, HEOOXOJAMMBIX CIIELIMATUCTaM HE TOJIBKO MHXKEHEPHBIX CIEHUATbHOCTEH, HO TaKke
COLIMANIBHBIX W TICUXOJOTUYECKHX, IIOCKOJIbKY COBpPEMEHHbIE OOIECTBEHHbIE HAYKH B
3HAYUTENIBHON Mepe HCMOJb3YIOT amnmapar aHanu3a OoNbIIMX JaHHBIX. LleHTpaibHylO 4YacTh
y4eOHOro Kypca 3aHHMaeT OOCYKJIeHHE 3aKOHa OOJIbLIMX Yucesl — (pyHIaMEHTAIbHOTO 3aKOHA
MIPUPO/IbI, UMEIOIIET0 MaTEMAaTUYECKYIO (hOpMaTH3AIIHIO.

B  crpykrype yuebHoro mpeamera «MaremaTtukay — BbLACTICHBI  CIEIYyIOIINE

COJIEPKATEIIbHO-METOJUYECKHUE PA3/IEIIbI:
- AnreOpa 1 Hayaja MaTeMaTHYECKOTO aHaIM3a
-I'eomeTpus
-BeposTHOCTB U cTaTUCTHKA
COJEPKXAHUE OBYYEHUS
11 KJIACC

Pasznen «Anaredpa»
Yuciaa ¥ BHIYUCTIEHUS

Yuciaa u BbIYMCTIEHUS

Apudmernueckuit KOpeHb HaTypaIbHON CTETNIEHHU U €r0 CBOMCTRA.

Crenenb ¢ palMOHAJIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JACUCTBUTEIbHBIM
IMOKa3aTelIeM.

Jlorapugm uyucna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYpaJIbHbIE TOTapU(MBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC M
ApPKTAaHT'€HC YMCIIOBOTO apryMEHTa.



YpaBHeHusI 1 HePaBEeHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHHMI M HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI -
clIeCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TMOMOIIBIO TPUTOHOMETPUUYECKOMH
OKPY>KHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBEHCTB.

OCHOBHBIE METO/Ibl PEIIEHUS IIOKA3aTENbHbIX U JIOTapu(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILIEHUS UpPALlMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEHN pallMOHAJIbHBIX, UPPAllMOHATIbHbIX,
[I0Ka3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMUSI, HEPABEHCTBA U CUCTEMBI C TTapaMETPAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEeMaTHYECKUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTeil HAayKM W peanbHON JKU3HMU, HMHTEpIpeTarus NOJyYEeHHBIX
pe3yabTaToOB.

DyHKIUHN U TPadUKH

I'paduk xomnosuuuu ¢yHkuuil. 'eomerpuueckre oOpa3bl ypaBHEHM U HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

CrenenHast (QyHKIMSI C HATypaJbHBIM M ILENBIM MoKa3aTeneMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHsS n-oil cTeneHW Kak (pyHKIUU OOpaTHOW CTENEHU C HaTypallbHbIM
MOKa3aTeseM.

[TokazarenbHas u norapudmuueckas (GyHKIMH, UX cBOWcTBa U rpaduku. Vcnonb3oBanue
rpadukoB pyHKUUN 1JIs pelIeHus] ypaBHEHHH.

I'pacdmyeckue MeToabl pelieHrs ypaBHEHUN 1 HepaBeHCTB. ['paduueckrie MeTO bl pEIIeHHs
3aJla4 ¢ mapaMeTpamu.

Hcnonw3oBanne rpadukoB (QYHKIMA IS WCCICIOBAHUS IPOIECCOB W 3aBHCHMOCTEH,
KOTOpPBbI€ BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 APYrHX Y4eOHBIX IPEIMETOB U pEaIbHON )KU3HH.

Havaja MmaTeMaTH4eCKOro aHaJIM3a

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TEepBOOOpa3HbIX. [lepBooOpa3HbIe 3JIeMEHTapHBIX
¢dbynaknuii. [IpaBriia HaxX0XKIEHUS TEPBOOOPAZHBIX.

HuTterpan. ['eoMeTpryeckuii CMbICT MHTErpayia. Berauciaenue onpenenéHHOro UHTErpaia
o ¢hopmyne Herorona-Jleitoaua.

[IpumeHenne wuHTEerpaga A HAXOXKICHHUSA IUJIOIIAJeH IUIOCKUX ¢GUryp u 00BEMOB
Ir€OMETPUYECKUX TEIl.

Pasznen «I'eomerpus

Tesia BpameHust

[TonsTHs: UMAMHAPUYECKAas IOBEPXHOCTb, KOHHMYECKas IMOBEPXHOCTb, cepuueckas
MMOBEPXHOCTh, 00pa3ylolye moBepxHocTel. Tena BpalieHus: HMINHAP, KOHYC, YCEYEHHBIN KOHYC,
ctepa, map. BzaumHoe pacrnonoxkeHue cepsl U MIOCKOCTH, KacaTellbHas MJIOCKOCTh K cdepe.
N3o00paxkeHue Ten BpalleHus Ha TIOCKOCTU. Pa3BépTka munHapa u konyca. Cummertpus chepsl
U mapa.

O6véM. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYrOJIHLHOTO
napaenenunena U ciuenactsud u3 He€. OObEM MpsAMON M HAKIOHHOM NPU3MBI, LMIMHIPA,
nupamubl 1 konyca. O0bEM I1apa 1 1apoBOTO CETMEHTA.

KoMOuHaium Ten BpailleHus W MHOrorpaHHukoB. [Ipu3ma, BIucCaHHas B LMJIMHID,
onucaHHass okosno nuiauHapa. Ilepeceuenue chepsl U mapa ¢ miockocTbio. Kacanue mapa u
cdepsl mI0ckoCThI0. [IoHATHE MHOTOTPaHHMKA, OMIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOH B
MHOTOTPaHHUK WJIN TEJIO BPALCHUS.

[Tnomans MOBEepXHOCTH IMIMHApA, KOHYca, Iuiomaas chepsl u e€ yacreil. [logobue B
npoctpancTBe. OTHolIeHHEe OO0BEMOB, IUIOIIAAEH MOBEPXHOCTEH TOAOOHBIX  (UTYp.



[IpeoOpazoBanue momodusi, romoreTHs. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceueHUMl MHOTOTPAHHUKOB U TEJl BpAllEHUS: CEUYEHUS LWIMHIpA
(mapayienbHO W TEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca (MapasuielibHble OCHOBaHUIO U
MIPOXOJISIME Yepe3 BEPILNHY), CEYEHHUs LIapa, METOAbl NOCTPOEHHUS] CEUYEHUM: METOJ CIENOB,
METO/]l BHYTPEHHETO [IPOEKTUPOBAHUS, METO IEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npocTpancTBe. Onepanuu Haja BEKTOpaMH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOkeHUs. IIpsiMoyronbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bekropa. Paznoxenue Bekropa mo 6asucy. KoopauHaTHO-BEKTOPHBIN METOJ IpU
pELICHNH T€OMETPUYECKUX 3a/1au.

/[BU:KeHMSI B IPOCTPAHCTBE

JBwxkenus mnpoctpancTBa. OtoOpakeHus. JIBwkeHHss W paBeHCTBO (uryp. OOmmue
CBOMCTBA JBW)KCHMW. BHIbI JNBMKEHUM: NapajulelbHBIA IEPEHOC, LEHTpajbHas CUMMETpUs,
3epKajibHasi CHMMETpPHS, TOBOPOT BOKPYT npsmoit. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa
Diinepa.

Pa3znes «BeposiTHOCTb U CTATHCTHKA»

CoBMeCTHOE pachpeqesieHue JIBYX CIIy4allHbIX BeIW4YuH. HeszaBucHMBbIE CllydailHbIe
BETMYMHBI. Maremartnyeckoe OXHJaHUE ciaydaiiHOW BenuuuHbl (pacnpezneneHusi). IIpumepst
MIPUMEHEHHs] MaTEMaTHYeCKOT0 0KHUIaHus (CTpaxoBaHue, JoTepes). MareMaTH4uecKoe 0XKUIaHne
OMHApHOW CIIy4aifHOW BeNWYWHBI. MaTeMaTH4YeCKOe OXKHJAHWE CYMMBI CIIyYallHBIX BEJIMYHH.
Matremaruueckoe 0XUAaHUE TEOMETPUYECKOT0 U OMHOMUAIBLHOTO pacipeesieHui.

Jlucniepcusi W CTaHAAPTHOE OTKJIOHEHHWE CIIy9alHOW BEJIMYMHBI (pacmupeneiacHus).
Jucnepcusi OMHApHOW CioydyalHOW BENWYMHBI. MaTeMaTHuecKoe OXHUIaHUE TPOW3BEACHHUS W
JUCIIEPCHUSI CYMMBI HE3aBHCUMBIX CIy4alHbIX BEJIMYUH. [{ucnepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUANBHOTO pachpenenenus. Jlucnepcus M cTaHgapTHOE OTKIOHEHHWE TI'E€OMETPUYECKOTrO
pacrpeneneHus.

HepaBenctBo UeObnméBa. Teopema YeOwrméBa. Teopema bepHymmm. 3akoH OOJbIITUX
yucen. Brpibopounslii Meron uccienoBaHuil. BwiGopounbie xapaktepucTuku. OlLEeHUBaHUE
BEPOSITHOCTH COOBITHS 1O BBIOOPOUYHBIM JaHHBIM. [[poBepka MpoCcTEHINX TUMOTE3 C MOMOIIBIO
M3YYEHHBIX pacipeieIeHu.

HenpepsiBHbie ciiydaiinble BenuuuHbl. [Ipumepsl. DyHKIMS MIOTHOCTU BEPOSTHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpeleneHrue W ero CBOMCTBA. 3ajaud, INPUBOIALINE K
[IOKA3aTeIbHOMY paCHpeieseHUI0. 3alayu, IMPUBOSALIME K HOPMAIBHOMY pPacCIpeaesCHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH TOKa3aTeNbHOTO pachpeeneHus, (yHKIHUS TUIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHuss. OyHKIMsS TIIOTHOCTH M CBOMCTBA HOPMAaJbHOTO
pacnpeneseHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHI. 3amadyu, MPHUBOIAIINE K
pacnpenenenuto ITyaccona.

KoBapuaruss 1Byx ciydaidlHelx BenanuuH. KoadduiumeHnt nuHelHONW Koppemsuuu.
CoBmecTHBIE HAOMIOICHUS JBYX BeIMUMH. BbiOopouHslit k03¢ uiuenT koppensunu. Pasnuuue
MEXAY JUHEHHON CBS3bI0 U NPUYMHHO-CIEJCTBEHHON CBA3b0. JIMHENHas perpeccusi, MeToJ
HaWMEHBIINX KBaIPaTOB.



IInanupyemsblie pe3yJbTaTbl OCBOeHHsl Yy4deOHOro mpeamera «MaremaTuka
(yriry0/1eHHBIH YPOBeHb) HA YPOBHe CpeiHero o01iero oopa3oBaHusA

JInuHOCTHBIE pe3yabTaThl

1) rpaskIaHCKOro BOCIIMTAHUS

C(OPMHUPOBAHHOCTh TPAKIAAHCKON MO3WIMKM OOYYalOUmIeTOCsl Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOIO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TPaKIaHCKOTO OO0IIecTBa
(BBIOODBI, OMPOCHI U JPYroe), yMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIUSMHU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paXAaHCKON UACHTUYHOCTH, YBaXKEHUS K MPOIJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX
MAaTEMaTUKOB M POCCHUWCKOW MAaTeMaTUYECKON WIKOJIbI, MCIOJb30BAHUE ATUX JOCTHUKEHUU B
JPYruxX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHME JIYXOBHBIX IIEHHOCTEM  pocCUiickoro Hapoja, Cc(hOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO Y4EHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE  OTHOLIEHHE K  MHUpPY, BKJIHOYAas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH, pacCyXICHUH, BOCIPUUMYHBOCTh K
MaTeMaTHYE€CKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTUYEeCKHe 3HAHUS B UHTEPECax 310POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHSITHI U OT/AbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHOM JEATEIHHOCTHIO;

6) TpPy10BOro BOCIIUTAHHUS:

TOTOBHOCTH K TPYIy, OCO3HAHUE LIEHHOCTH TPYI0JII00us, HHTEPEC K pa3indHbIM chepam
npodecCHOHANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTe€MaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKHX 33J1a4 MaTEMaTUYECKOW HaNPaBJIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

C(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphbl, TOHUMAaHHME BIIUSHUS COLUAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
r7100aJIbHOTO XapaKTepa 3KOJIOIMUECKUX MTPOo0IIeM, OpHEHTAIMS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHUH JJ15 peleHus 3aa4 B 00J1aCTH OKPY>KAIOLIeH cpeibl, IIIaHUPOBaHHE ITOCTYIIKOB M OLIEHKU
MX BO3MOYKHBIX MOCJIEICTBUM AJI OKPY/KAIOLEN CPEJIBI;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, TOHUMaHUE MATeMaTHYECKOW HAyKd Kak cgepbl



YeJIOBEYECKOM JIeATENbHOCTH, 3TANlOB €€ pa3BUTHUSA U 3HAUMMOCTH JUIsl pa3BUTHUS LUBUIM3ALUH,
OBJIQJICHUE S3bIKOM MaTEMATUKH U MaTEMAaTU4YECKON KYyIbTYPOH KaK CpPEICTBOM IO3HAHMSI MUPA,
TFOTOBHOCTH OCYILLECTBIISITh IPOEKTHYIO M UCCIIE0BATENBCKYIO 1€ATEIbHOCTh MHANBUYaIbHO U
B IpyIMIIE.

MeranpeamMeTHble pe3yabTaThl

ITo3naBaTenbHBIC YHHBepcaJIbHbIe YUeOHbIE 1elCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE M XapPaAKTCPU30BaATh CYHICCTBCHHLIC IMMPU3HAKHM MATCMAaTHUYCCKUX O6L€KTOB,
MOHATUH, OTHOWIEHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAaHUS i OO0O0OIIEeHUs U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U NIPE0OpPa30OBBIBATh CYXACHUS: YTBEPIAUTEIbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6IIII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCYHA B (baKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBCPKIACHUAX, npeajiaraTtb KpUTCPpUU JUJISA BBISIBJICHU A
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

ACIaTb BBIBOAbI C HMCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HHIAYKTUBHBIX
YMO3aKIIOYCHNH, YMO3AKIIIOUYSHUH TI0 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENILHO JIOKAa3aTelIbCTBA MAaTEMATUYECKUX YTBEPKJIEHUH (MIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBATh ApPryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh CMoco0 pemeHus ydeOHOW 3amaum (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee TMOAXOMAUIMH C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

UCIOJIb30BATh BOIIPOCH! KaK UCCIIE0BATEIbCKUN MHCTPYMEHT NT03HaHUsI, (OPMYJIUPOBATh
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEYHE, NpPoOIEeMy, YyCTaHAaBJIMBAaTh HCKOMOE U JAHHOE,
(bopMupOBaTh TMIIOTE3Y, APT'yMEHTHPOBATh CBOIO MTO3ULMI0, MHEHUE;

IIPOBOJIUTh  CaMOCTOSITENIBHO — CIIJITAHUPOBAHHBI  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBEKTa, SIBJIEHUS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEH MeX/1y 00BbEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOSTEJIBHO (POPMYIUPOBATH 000OIEHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJIy4YEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLECCA, & TAKKE BBIABUIATH MIPEAIIONI0KEHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Padora ¢ undpopmanueii:

BBISBIIATE Ae(PUIUTBHI HHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX Il OTBETA Ha BOIIPOC U JUIS
pelIeHns 3a/1a4H;

BbIOMpaTh MH(MOpPMAIMIO M3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3MPOBATH,
CHCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh HMHGPOPMAIMIO PA3IUYHBIX BHIOB U (opm
IIPE/ICTaBIICHMS;



CTPpYKTYpUpOBaTh  MH(MOpPMAIHMIO, TPEACTaBIATE €€ B  pasU4HbIX  (PopMmax,
WJLTIOCTPUPOBATH I'PahuuecKu;

OLICHUBATh HAAEKHOCTH MHGOPMAIMM 1O CaMOCTOSATENBHO C(HOPMYITHMPOBAHHBIM
KPUTEPHUSM.

KovMMmyHukaTuBHBIe YHUBepcaibHbIe y4eOHbIe 1eliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHHUSI B COOTBETCTBUM C YCJIOBHUSMHU U LIEIAMU
oOImIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX
TEKCTax, JaBaTh NOSICHEHHUS 110 XO1y PELIEHUS 3a/1a4l, KOMMEHTUPOBATh IOJYyUEHHbIN pe3yJIbTaT;

B X0J€ OOCYXIEHMsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl, IPOOJIEMBI,
pemaeMoil 3ajauu, BbICKa3blBaTh WJEH, HAlIEJIEHHbIE HA MOWMCK PELICHMsS], COTMOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHHMSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyKMBaTh pa3jMyuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIACHS, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PEe3yJabTaThl PEIIECHUsl 3a7ayd, SKCIIEpUMEHTA, UCCIEIOBaHU, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBHICTYIUICHUS C YUETOM 3aa4 MPE3eHTALUU U 0COOCHHOCTEH
ayJTUTOPUH.

PeryasituBHble yHUBepcaibHbIe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBJIATh IJIaH, JITOPUTM pPEIICHUs 3a/Ja4yd, BbIOMpaTh CIOCOO pelIeHus ¢ y4éTom
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIA HHTEJICKT:

BJIa/IeTh HaBBIKAMH [103HABATEIBHOMN pe(uIeKCUH KaK OCO3HAHUS COBEPIIAEMBbIX JAEHCTBHM
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa pPelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 3aJaud, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTb COOTBETCTBHE pe3yJbTaTa LEJIW U YCIOBHUSAM, OOBACHATH IPUUYHUHBI
JOCTHXKEHUS UM HEAOCTHKEHUS PE3YJIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MIOHMMAaTh U HMCII0JIb30BaTh MIPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOThI MPU
pelieHUMH y4yeOHBIX 3aja4, NPUHUMATh 1€JIb COBMECTHOM JIESTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirb BHJIbI paboT, TOrOBApUBATHCS, OOCYXKIATh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYNNOBBIX (GopMax paboThl (00CykAeHUs, 0OOMEH MHEHHH, «MO3TrOBbIE
LITYPMBbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH CBOU AEUCTBUS C APYTUMHU
YjieHaMM KOMaH[Ibl, OIICHMBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.

IIpenmeTHble pe3yJibTaThI

K koniy oOydenuss B 11 kJacce oOydaromuiicss MOMYYUT CIEAYIOIIME MpPEAMETHBIE
pe3ysabTaThl 10 OTAEIbHBIM TeMaM paboueil mporpaMMbl yueOHOro npeamera «MaremaTuka»

Pasznen «Aaredpa»:



Ymucna u BBIYUCICHHUS:

CBOOOJTHO OMEpPHPOBATH TOHATHSIMHU: HATypallbHOE M IIeJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCII0JIb30BATh MPU3HAKKU JenuMocTH 1enbix ynces, HOJ[ u HOK
HaTypaJIbHbIX YMCEN JJIsl PELIEHUS 3a]a4, IPUMEHATh alroput™ EBkinna;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM OCTATKa 110 MOAYIIIO, 3alMCHIBATh HATYpaAIbHBIC YHCIIA
B Pa3JINYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO OIEPHUPOBATH MOHITHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, IPEJICTaBIsATh KOMIUIEKCHbIE YHCIIa B alreOpanyeckoil 1 TpUroHOMETpUUECKOil (opme,
BBITIOJTHATE apu(METHUECKHIE OTIEpaIii ¢ HUMHU B N300pakaTh Ha KOOPIUHATHOW TUIOCKOCTH.

YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATUSIMHU:  HMPpAaLMOHAJIbHBIE,  IMOKa3aTelbHbIE U
Jorapu(pMUUECKie HEPaBEHCTBA, HAXOJUTh UX PELIEHHS C TOMOIIbIO PABHOCUIIBHBIX NIEPEXOJI0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
Heo0xo1uMble (GOPMYIIBI ISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHITUSIMU: CHUCTEMA U COBOKYITHOCTh YpaBHEHHI 1 HEPABEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOUTh PEIICHUS CUCTEMBI M COBOKYITHOCTEN
paloOHaIbHBIX, HWPPALMOHAIBHBIX, TIOKa3aTeNbHBIX M JOrapuMHUUEcCKuXx ypaBHEHUH U
HEPABEHCTB;

pelmaTh palUOHAIbHbIE, HWpPpALMOHAIbHBIC, II0Ka3aTelIbHbIE, JIOTapupMUUYECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBhI;

IPUMEHATH rpaduyeckue METOAbI Ul PELICHNs ypaBHEHUI U HEPABEHCTB, a TaKXkKe 3a/a4
C mapaMeTpaMHy;

MOJICIUPOBATh pEAJbHbIC CUTyallUH Ha s3bIKe aureOpbl, COCTABJIATH BbIPAXKEHNUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 331a4H, HCCIIEN0BATh MIOCTPOECHHBIE MOIEIIN
C MCIIOJIb30BAaHMEM almapara ajareOpbl, HHTEPIPETUPOBATh MOTYUYEHHBIN PE3YsIbTaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH I'padMKH KOMIIO3ULMH (PYHKIMHA C MOMOILBIO 3JIEMEHTAPHOIO UCCIIECAOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUH;

CTPOMTB F€OMETPUUECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPMHATHOM INIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMMU: T'padUKU TPUTOHOMETPUUECKUX (DYHKLIUH;

IPUMEHATh (PYHKIMU [T MOJCIUPOBAHMS U UCCIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

UCIOJb30BaTh IPOU3BOJAHYIO Il MCCIEJOBaHUSA (QYHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0JIUTh HaUOOJIbIIEE U HAaUMEHbIlIee 3HaUeHUs (PYHKIIMM HENPEPbIBHON Ha OTPE3KE;

HCII0JIb30BATh MTPOM3BOJHYIO Ul HAXOXKICHMSI HAUIYYILIEro PEIICHUs B NPHUKIAIHBIX, B
TOM 4YHCJE COLUAIbHO-DKOHOMUYECKHUX, 3aJadax, A ONPEAEICHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3aaHHOro (GopMyIoi 1l rpadukom;

cBOOOJTHO ONIepUpPOBATh OHATHAMMU: IIEPBOOOpa3Hast, ONPeAeNEHHbBIN HHTErpall, HAX0AUTh
nepBooOpa3Hble IEMEHTAPHBIX (YHKIMH M BBIUMCIATH HHTErpaid mo Qopmyine HeioTona-
Jletibnuma;

HaXOJIUTh IJIOUIA/IU TNIOCKUX (UTYp U 00BEMBI T C TIOMOIIBIO MHTETpaa;



UMETh TPEACTaBICHUE O MAaTEMaTHUYeCKOM MOJICIMPOBAHUU HA MPUMEPE COCTABIICHHUS
g depeHIInanbHBIX YPaBHCHHI,

pemaTh NPUKIAIHBIE 33Ja4d, B TOM YHCIIE COLUATBHO-3KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.

Pasnen «I'eomerpus»

J CBOOOHO OTIEPHPOBATH MOHATHAMH, CBI3aHHBIMHU C IWJIMHIPUICCKOM, KOHHYECKOH
U chepruvecKoii MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI MOTyYCHHUS;

J OTIEPHPOBATh TOHSATHAMH, CBSI3aHHBIMH C TeJAMHU BpPALICHUS: IWIMHAPOM,
KOHYCOM, c(hepoil U 1mapom;

. pacrno3HaBaTh Tejla BpalleHus (LWIMHIP, KOHYC, cdepa U 1map) U OOBSICHATH
CHOCOOBI MOJTyYEHUSI TEJ BpallleHNU s,

. KJIaCCU(DHUITMPOBATH B3aUMHOE PACTIONOXKEHUE C(HEphl U MIIOCKOCTH;

J BBIUUCIIATH BEJTMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHHs, 00bEMBI
IUTOIIAJ TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIEHUS, TEOMETPUYECKHX Tel C
puMeHeHneM GopMmyi;

o CBOOOIHO OTIEpUPOBATh TIOHSITHSIMH, CBI3aHHBIMU C KOMOWHAITMSIMH TEJT BPAIICHHS
¥ MHOTOTPAaHHHWKOB: MHOTOTPAaHHUWK, BIIMCAHHBIN B cepy M ommcaHHBI OKoJio cdepsl, cdepa,
BITMCAaHHAsi B MHOTOTPaHHUK WM TEJIO BPAICHHS,

o BBIUMCIIATH COOTHOIICHUS MEXKAY IUIONIAIsIMH IOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEI;

. n300pakarh M3ydaeMble (UTYpPHI, BBITOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEKH U3
PUCYHKOB ITPOCTHIX 00bEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJI BPaILlCHUS;

. W3BJIEKaTh, HMHTEPOPETUPOBATH W  NIpeoOpa3oBbIBaTh  MHGOpPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax U PUCYHKaX;

J cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

J BBITIOJTHSATH ONEPalMK HaJl BEKTOPAMH,

J 3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JEKapTOBOM cHCTEME KOOPIUHAT;

J pelaTe TeoMEeTpUYEeCKUe 3aJa4d Ha BBIUKCICHHUE YIVIOB MEXIY MNPSIMBIMU U

IJIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSHUM OT TOYKH JO0 IUIOCKOCTH, B II€JIOM, Ha IpPHUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/Ia NP PELICHHH;

. CBOOOJIHO OTIEPUPOBAThH MOHSATHSIMU, CBA3aHHBIMH C IBUKEHHUEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA ABM)KCHUN;

. BBITIONHATH M300pa’kKeHUs MHOTOIPAHHUKOB M TEJ BPAILLEHUS MPH MapaieIbHOM
MepeHoce, EeHTPAIbHON CUMMETPUH, 3epKATbHOW CUMMETPHH, NPU MOBOPOTE BOKPYT MPSMOH,
npeoOpa3oBaHus MoA00uS;

o CTPOUTH CEUYEHHMS] MHOTOTPAHHHMKOB M TEJI BpAILEHUSA: CEUYCHHUS UUIMHApA
(mapannenbHO M TEPHeHIUKYISIPHO OCH), CEYeHUs KOoHyca (mapajielbHble OCHOBAHHUIO U
MIPOXOASIINE Yepe3 BEPIINHY), CEUCHHS 11apa;

. HCIIOJIb30BaTh METO/IbI IOCTPOEHUS CEYEHMI: METOJ| CIEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN MII0CKOCTH;

L4 AOKa3bIBATb TCOMETPUUCCKUC YTBCPIKACHU,



o NPUMEHATh TeOMETpUYECKre (DaKThl ISl PEIICHUS CTEPEOMETPUYECKHX 3ajad,
ImpeAamnoJiaratolmx HCCKOJIBKO HIaroB pCuICHUsA, €CJIU YCIOBUA NPUMCHCHUS 3aJlaHbl B SIBHOU U
HEesIBHOU (hopme;

J pelarh 3a71a4n Ha JOKa3aTeJIbCTBO MATEMaTHMUECKUX OTHOIIEHUNW U HaXO0XKJEHUE
TFCOMCTPHUICCKUX BCINYHH,

L4 MNPUMCHATH ITPOrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTCMbI
IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]1ay;

o MNPUMCHATH IMOJYUCHHBIC 3HAHHWA Ha HNPAKTUKE: CpaBHHBATb, aHAJIU3HUPOBATH U
OLCHUBATH PCAJIbHBIC CUTyalluH, IPUMCHATH U3YYCHHBIC IIOHATHA, TCOPCMBI, CBOMCTBA B mnmponecce
MOMCKAa pELIEeHUs MaTeMaTU4YeCKu CHOPMYIMPOBAHHON NPOOIEMBI, MOAEIUPOBATh peajbHbIE
CUTyallUM Ha S3bIKE TEOMETpPUH, MCCIEeN0BaTh IOCTPOEHHBIE MOJEIN C HUCHOJIb30BaHUEM
reOMETPUYECKUX TMOHATUH M TeopeM, ammapara aireOpbl, pemarb MpakTHUeCKHE 3aJayd,
CBA3aHHBIC C HAXOXKJACHUEM I'COMCTPUUICCKUX BCIIMYNH;

° HUMCTh PCACTABICHUA 00 OCHOBHBIX 3Tamax Pa3sBUTHA TCOMETPUHN KaK COCTaBHOM
yacTu (pyH1aMeHTa pa3BUTHUS TEXHOJIOTUIL.

Pa3nes «BepoSITHOCTH M CTATHCTHKA»

° OIICPUPOBATH MMOHATHAMN: COBMECTHOC paCpCaCICHUC IBYX CﬂyqaﬁHBIX BCJINYHUH,
HCIIOJIBb30BaTh Ta6m/1uy COBMCCTHOT'O paClpeCacICHUA IBYX CHy‘I&ﬁHBIX BECJIINYUH JIs1 BBIACJICHU S
pacrnpeaciacHuA Ka}KJIOﬁ BCJIMYUHBI, OIIPCACTICHUSA HE3aBUCUMOCTH CJ'Iy‘—IﬁfIHBIX BCJIMYHMH,

J CBOOOJIHO OMEpPUPOBATH TOHATHEM MaTeMaTHYeCKOro OXUIaHHS CIydalHOU
BEJIMYMHBI (pacrpeesieHns), MPUMEHITh CBOWCTBA MAaTEeMAaTUYECKOTO OKUIAHUS MPU PEIICHUU
3a/la4, BBIUMCIATH MaTeMaTUYeCKoe OXHJaHWEe OMHOMHAIBHOTO U  T€OMETPUYECKOTO
pacrnpeneneHui;

. CcBOOOJIHO OMEpUpOBaTh MNOHATUSAMHU: JUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHHE
ClIydaifHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA IMCIIEPCUU CITyYallHON BEJIMYUHBI (pacipeaeieHus)
IIPU PELICHUH 33/1a4, BBIUUCIATh JUCIEPCUI0 M CTAHAAPTHOE OTKIOHEHHE I'€OMETPHUYECKOTO U
OMHOMHAJIBHOTO pacipeiesieHul;

J BBIYHCIISATH BBIOOPOYHBIE XapaKTEPUCTUKH IO JAaHHOW BHIOOPKE U OLIEHUBAThH
XapaKTepUCTUKU TEHEPATbHON COBOKYMHOCTHU JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBarh BEPOATHOCTH COOBITHI W MPOBEPATH MPOCTEHINNE CTAaTUCTUYECKHE THUIOTE3bl,
TMOJIb3YSICh U3YYE€HHBIMU PACIIPEICTICHUSIMH.

TemaTu4eckoe MJIAHNPOBAHUE

11 KJIACC
Ne HaumeHoBaHue pa3zienoB U TeM KonnyectBo uacos
IIpOrpaMMBbI [Tpoduis knacca - UM® | IIpoduis kinacca - MXb
Bcero Kontponsusie | Beero KonTposnbsHbIe
paboThI paloThI

Paznen «Anrebpa»

1. IloBTOpEHME U aKTyaIn3aLus 6 - 6 -

2. Oyukiun 1 rpapuku. CreneHHas 10 1 8 1

(GyHKIUS C LIETbIM ITOKa3aTelleM




3. Apudmernueckuii KOpeHb n-oi 10 1 8 1
crenienn. VppanmoHanbHbie ypaBHEHUS

4. [Toxa3zaTtenbHast GpyHKUIHS. 12 1 8 1
IToka3arenbHble ypaBHEHUS

S. Jlorapudmmueckast pyHKITHSL. 16 1 10 1
Jlorapudmuueckue ypaBHESHUS

6. UppanmonanbHpie, TOKa3aTeIbHBIE U 18 1 12 1
Jorapu()MUIECKHe HePaBECHCTBA

1. Cucrembl palMoHalbHbIX, 14 1 8 1
HPPAIMOHAIILHBIX TIOKA3aTSIIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN

8. [TepBooOpa3Hasi ¥ HHTETpaT 14 1 10 1

9. 3aaum ¢ mapameTpamMu 14 1 10 1

10. | IloBTOpenwue, 0O00IICHHE, 10 1 10 1
CHUCTEeMaTH3allus 3HAHUI

Paznen «I"'eomeTpusi»

11 AHanuTndeckas reoMeTpus 15 1 15 1

12 [ToBTOpEHnue, 060061mIeHNE 1 15 1 16 1
CUCTeMAaTH3aIis 3HAHUH

13 O06BEM MHOTOTPAaHHHKA 17 1 17 1

14 Tena Bpamenus 24 1 24 1

15 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 9 1
KPYTJIBIX TEJ

16 JIBroKeHUS 5 1 5 1

17 IToBTOpEeHUE, 0600IICHNE 1 16 1 16 1
cUCTeMaTu3alus 3HaHUH

Pa3znen «CraTucTtrka 1 BEpOATHOCTDH)

18 3aKoH OOJIBIINX YHCEI 2 - 2 -

19 DneMeHTbl MaTeMaTUYECKOM 2 - 2 -
CTaTUCTUKU

20 HenpepriBHbIE CiTydaliHbIe BEIUYUHBI 2 - 2 -
(pacmpenienenus), moKa3aTeJIbHOE U
HOpPMaJIbHOE pacrpeaencHus

21 Pacnipenenenue [lyaccona 2 - 2 -

22 CBs13p MeX1y ClTydyallHBIMH 2 - 2 -
BETTMYMHAMU

23 O06o001eHne U cucTeMaTu3anus 3HaHuil | 2 1 2 1
O01mee KOTHYECTBO YaCOB 1O 238 17 204 17

nporpamme







