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HNPACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o MaTeMaTHKe YriyOJIEHHOTO YpPOBHS sl OOyJaroIMXCs Ha YpPOBHE
cpenHero obmiero oopaszoBanus pazpaborana Ha ocHoBe PI'OC COO ¢ yu€ToMm COBpEeMEHHBIX
MHUPOBBIX TpeOOBaHMNA, NPEABABISEMBIX K MaTeMaTHYecKOMy OOpa3oBaHHIO, W TpPaaULIUN
poccuiickoro oopazoBanus. Peanu3anusi mporpaMmbl 10 MaTeMaTUKE O0CSCIIEUYUBACT OBJIAJICHHE
KJIFOYEBBIMM KOMITETEHIMSIMH, COCTABJISIONIMMU OCHOBY Ul CaMOPAa3BUTHUS M HENPEPHIBHOIO
o0pa3oBaHusi, LEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO DPAa3BUTHS
JTUYHOCTH O0YJarOIINXCS.

B mporpamme mo mMareMaTHKe YYTE€Hbl HjaeW M monoxeHus «KoHuenuuu pa3BuTUs
MaTeMaTu4eckoro obOpasoBanusi B Poccuiickoit denepaunn». B cooTBEeTCTBHM ¢ Ha3BaHHEM
KOHLIEIII[UM MaTeMaTu4yeckoe oOpa3oBaHMe JOJDKHO, B YACTHOCTH, pelIaTh 3aady oOecreueHus
HEOOXOMMOro CcTpaHe uuciaa oO0ydaromMxcsi, MaTeMaTHyeckas IOATOTOBKA KOTOPBIX
JOCTaTOYHA Uil MPOJO/DKEHHS 00pa3oBaHUS 1O pa3iMuYHbIM HAMpaBJICHUSM, BKIIOYas
MpenojaBaHue  MaTeMAaTHKW,  MaTeMaTHMYecKHe  HWcciaeloBaHus, paboTry B cdepe
MH(OPMALIMOHHBIX TEXHOJIOTUN U JPYTuX, a Takke oOecreueHus Uil KaKJoro 00ydaromerocs
BO3MOXHOCTH JOCTHKEHHUSI MaTeMaTH4eCKON MOATOTOBKH B COOTBETCTBUU C HEOOXOAUMBIM EMY
ypoBHeM. VIMEHHO Ha pelieHHe 3TUX 3a/a4 HalleJieHa IporpaMMa Mo MaTeMaTruke yriyon€éHHOro
YpPOBHSIL.

B osnoxy mudpoBoit TpaHchopManuu BceX cdep UEIOBEUYECKOW NeATeIbHOCTH
HEBO3MOXXHO CTaTh OOpa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe€3 XOpoIled MaTeMaTH4ecKou
MOATOTOBKH. OTO OOYCIOBJIEHO TE€M, YTO B HAIM JHM PacCTET YHUCIO CHEIUAIbHOCTEMH,
CBSI3aHHBIX C HETOCPE/JCTBCHHBIM IPHMCHCHHEM MAaTeMaTHUKHA: W B cdepe DKOHOMHKH, W B
Ou3Hece, M B TEXHOJIOTHMUECKHX OOJacCTIX, M JIaXe B TYMaHUTapHBIX cdepax. Takum obpazom,
Kpyr oOydJarommuxcsi, I KOTOPbIX MaTeMaThKa CTAaHOBUTCSA 3HAUYUMBIM IPEIMETOM,
¢byHnaMmeHTOM 00pa30BaHMs, CYHIECTBEHHO paciiupsieTcsi. B Hero BXOIAT HE TOJIBKO
oOyyJaroruecsi, TUTAHUPYIOIIUE 3aHUMAThCS TBOPUYECKOW M HMCCIEIOBATENHCKONW pPabOTO B
00sacTi MaTeMaTHKU, HTHPOPMATUKH, (PU3UKH, SKOHOMHUKH M B IPYrUX 00JIACTAX, HO U T€, KOMY
MaTeMaTHKa HyXKHa JUIsl HCTIOJIb30BaHUs B MPO(ECCUsIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknanHas 3HAUUMOCTh MaTeMaTUKHU OOYCJIOBIIEHA TEM, YTO €€ MPEeIMETOM SIBISIOTCS
(yHIaMeHTaJIbHbIE CTPYKTYPHl HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIUYECTBEHHbBIC
OTHOIIECHUS, PYHKIMOHAIbHBIC 3aBUCMOCTH U KaTeTOPUU HEONPEAEIEHHOCTH, OT MPOCTEUIIINX,
yCBaMBAaEMbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CIIOKHBIX, HEOOXOIMUMBIX JIs
pa3BUTHUSI HAYYHBIX M TEXHOJOTMYECKMX wuJeil. be3 KOHKpPEeTHbIX MaTeMaTH4eCKHX 3HaHHM
3aTpyJHEHO MOHMMAHHUE MPUHIUIIOB YCTPOMCTBA U HCIIOJIH30BAHMUSI COBPEMEHHOM TEXHUKH,
BOCIIPUSITHE W HHTEpIpETalus pa3HOOOpa3HOIl cOIUaNbHOM, SKOHOMHYECKOM, MOJIUTUYECKOU
uHpopmanuu, ManodPQPeKTUBHA TMOBCEIHEBHAS MpaKTUYeCcKas [eATENbHOCTh. Bo MHOrux
chepax npodeccuoHaIBHON 1eATeIbHOCTH TPEOYIOTCS YMEHUS BBINIOIHATH PACYETHI, COCTABIATh
QITOPUTMBI, TPUMEHATH (OPMYIbI, MPOBOJUTH T€OMETPUYECKHE H3MEPEHUS U TMOCTPOCHUS,
yuTaTh, 0OpabaThIBaTh, WHTEPIPETHPOBATH M MPEACTABIATH HH(OPMALMIO B BHJIE TaOMIHII,
ayarpamMmm M rpauKoB, MOHUMATh BEPOSITHOCTHBINA XapakTep CIIyYalHbIX COOBITHI.

O,Z[HOBpeMeHHO C paCHiupCHUuEM cq)ep INpUMCHCHUA MATCMATHKH B COBPECMCHHOM
O6H_[eCTBe BCE 00Jiee Ba)KHBIM CTAaHOBUTCS MaTEMaTHUYECKUH CTUIIb MBIIIJICHUA, HpO}IBH}IIOIHI/II}'ICSI
B OHpGI[CJ'IéHHHX YMCTBCHHBIX HABBIKAX. B nponecce N3ydyeHusd MaTeMaTuKU B apCCHAL HpI/IéMOB
1 MCTOAOB MBIINIJICHHUA YCJIOBCKa €CTCCTBCHHBIM 06pa30M BKIIFOYAIOTCA MHAYKIHUA U OCAYKIUA,
O606H_ICHI/IC U KOHKpETU3aluuAa, aHalinu3 MW CHHTE3, KHaCCH(bHKaHHH n CUCTCMaTHu3alusi,
a6CTparI/IpOBaHI/IC n aHajgorus. OOBEKTHl MaTEMaTHUYECKUX YMO3aKHIOquHﬁ, npaBujia HX
KOHCTPYUPOBAHUA PACKPBIBAIOT MEXAHU3M JIOTHYCCKUX HOCTpOCHHﬁ, CHOCO6CTBY[OT BBIpa6OTKe
YMCHHUA (bOpMyJ'IHpOBaTB, 000CHOBEIBATh U AOKa3bIBATh CYXACHHA, TEM CaMbIM (bOpMI/Ipy}OT
JIOTUYECKUN CTUJIb MBIIIJICHUS. Bez[ymaﬂ POJIb MPHUHAJIC)KUT MATCMATUKE B (bOpMI/IpOBaHI/II/I
aHFOpHTMHQCCKOﬁ KOMIIOHCHTBI MBIIIIJICHUA W BOCIIMTAHHH yMeHHf/'I JIeNCTBOBATh MO 3aJaHHBIM
AJIropuTMaM, COBCPHICHCTBOBATH M3BCCTHLIC U KOHCTPYHUPOBATH HOBBLIC. B mponecce peuICHUA
3ala4d — OCHOBBI [JIs1 OpraHu3anuu qu6HOﬁ ACATCIIbBHOCTH Ha YpPOKaX MAaTCMAaTUKH —
Pa3BUBANOTCA TBOPYCCKAA U IPUKIIaAHAasT CTOPOHBI MBIIIIJICHHA.



OOyuenne MaTemaTuke /AaET BO3MOXKHOCTh pa3BHUBAaTh y OOYYAIOIIMXCS TOYHYIO,
panMoHaNbHYI0 U HH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh HanboJee MOIXOASAIINE SI3BIKOBBIE,
CHUMBOJIMUECKHE, TpaUuecKue CpeACTBA s BBIPAKEHUS CYXKICHHH UM HArJSIHOTO UX
IPEACTaBIICHHUS.

Heo0x01MMbIM KOMIOHEHTOM OOIIeH KYJIbTyphl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
oOImiee 3HAKOMCTBO C METOJAMHU TO3HAHUS JICHCTBUTENBHOCTH, TPEACTABICHUE O MpEeaMeTe U
METO/IE MaTeMaTHKH, €ro OTIMYMUAX OT METOJIOB €CTECTBEHHbIX M T'yMaHUTapHbIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MaTEMATUKH JUIS PEUICHHUS HAYYHBIX W MPUKIAAHBIX 3amad. Takum
o0pa3oM, MaTeMaTHuecKoe 00pa3oBaHNe BHOCUT CBOM BKJIAJ B ()OPMUPOBAHUE OOIIEH KyIbTyphl
YEJIOBEKA.

WN3yueHnne MareMaTUKH CIIOCOOCTBYET ACTETHMUECKOMY BOCIHTAaHUIO 4YeEJIOBEKa,
IIOHMMAaHHUIO  KpPacoTbl M  W3SIIECTBA MAaTEMaTHYECKUX  PACCYKJIECHHHU, BOCIPHUATHIO
reOMETPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPUH.

[IpuoputernpiMu 1enaMu 00ydeHuss Marematuke B 10—11 kiaccax Ha yriayOnéHHOM
YPOBHE IIPOJOJKAIOT OCTaBAThCS:

(dbopMHpoBaHME  LEHTPAJIbHBIX  MAaTeMaTHUYECKUX IOHATUH  (YMCIO, BEIMYMHA,
reoMerpuueckas (¢urypa, InepeMeHHasl, BEpOSTHOCTb, (YHKLHSA, NPOU3BOJAHASA, HHTErpai),
ofOecreunBarOMIMX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4YeCKOro oOpa3oBaHUs
00yJaroImXcs;

IIOABCICHUEC O6y‘IaIOHII/IXC$[ Ha JOCTYIIHOM IJId HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MaTEMAaTUKKU W OKpPYXaromero Mupa, NMOHMMAaHHUIO MAaTCMATHKW KaK 4YacCTh O6HICI>1 KYJIbTYPBL
YCI0BCYECCTBA,

pa3BUTHE  MHTEIUVICKTYalbHBIX U  TBOPYECKUX  CHOCOOHOCTEH  oOydarommxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEJIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBILUICHUS], UHTEpeca
K U3y4CHHIO MAaTEeMAaTHKH;

(dhopmupoBanue PyHKIIMOHAIBHON MaTeMaTHYeCKOW IPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MaTeMaTHYeCKHE AacleKThl B PEabHBIX JKU3HEHHBIX CHUTYyallUsIX M MpU H3Y4EeHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (GOopMyIupoBaTh UX Ha
S3pIKE MAaTeMaTHKH M CO3/1aBaTh MaTeMaTHYeCKUe MOJETH, TMPUMEHSATh OCBOCHHBIH
MaTeMaTH4eCKU anmapar JUTST pelieHus MPAKTHUKO-OPHUEHTUPOBAHHBIX 3amad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTYYCHHBIE PE3yJIbTATHI.

OCHOBHBIMH JTUHUSIMH cOJiep>kaHusi MaTemMaTuku B 10—11 kmaccax yriyOJI€HHOTO ypOBHS
SABISIOTCS: «Yucaa U BBIYUCICHUA», «Anredpay («Anredbpandeckue BhIPRKECHUSDY, «YPaBHEHUS
U HepaBeHCTBa»), «Hawama wmatemaruueckoro anammsa», «l'eomerpusi» («I'eomerpuueckue
burypsl U uxX CcBoiicTBay, «l3MepeHHe TeOMETpUYECKUX BEIMYUHY), «BeposTHOCTH u
CTaTUCTUKa». JlaHHbIE JWHUU PA3BUBAIOTCA MapauIebHO, KaXKJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT JAPYroil, a B TECHOM KOHTAaKTe U
B3auMojieiicTBul. Kpome 3Toro, umx oObeIuHSET JOTUYEeCcKash COCTABISIONIAs, TPaTUIIMOHHO
MpHCyIIasi MaTeMaTUKe M TMPOHU3BIBAIOIIAS BCE MaTeMaTHYeCKHe KypChbl M COJep)KaTeibHbIe
muauu. ChopmymupoBanHoe Bo PI'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHSTHUSIMU:
ONpeleseHue, aKcuoma, TEeopeMa, CIEICTBHE, CBOMCTBO, IMPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIHUPOBKH, YMEHHE (QOpPMYIHUPOBATH OOpPaTHOE U MPOTHUBOMOJIONKHOE
YTBEPKJICHUE, TPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, UCIOIB30BATh METOJ MaT€MAaTHUYECKOU
WHJYKIUW, TPOBOJAMUTH JIOKA3aTEIbHBIE pPACCYKACHHS TPU PELIICHWH 3a/]ady, OLEHUBATH
JIOTUYECKYI0 TPAaBHIBHOCTh PACCYKICHHI» OTHOCHTCS KO BCeM Yy4eOHBIM Kypcam, a
(dbopMHpoBaHHE JOTHYECKMX YMEHUN paclpenensercs Mo BceM rojaaM oOydeHHUs Ha YpOBHE
cpenHero obmiero oOpaszoBanusa. B coorBerctBum ¢ ®I'OC COO wmaremaruka SIBISETCS
o0s3aTeNbHBIM TPEIMETOM Ha JaHHOM YpOBHE oOpa3oBaHus. HacTosiedt mporpammoi 1o
MaTeMaTHKe MpeaycMaTpuBaeTcs U3ydeHue yueOHoro npeaMera «MaTemaThkay B pamKax TpEX
yu4eOHBIX KypcOoB: «Anrebpa W Hayala MaTeMaTH4YecKoro aHamuza», «[eoMerpus»,
«BeposiTHOCT M cratucTtukay. dopmupoBaHHe JOTMYECKUX YMEHHH OCYIIECTBISETCS Ha
MPOTSHKEHUH BCEX JIET 0OyUeHUsI Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl, a JIEMEHThI JJOTUKU



BKJIFOYAIOTCA B COACPKaHNEC BCCX HA3BAHHBIX BBIIIC y‘-I€6HLIX KYPpCOB.

OO1miee KOJMYECTBO YacOB, HANPABICHHBIX HA M3YyYEHHWE MAaTEMATHKHU Ha YriyOJIIEHHOM
ypoBHe — 544: B 10 kiacce — 272 4daca (8 yacoB B Hefento), B 11 kitacce — 272 gaca (8 yacoB B
HEJIETIIO).

Y4eOHbIl Kype «Aredpa v Ha4YaJIa MATEMATHYECKOI0 AaHAJIN32»
MOSICHUTEJIbHASI 3AIIMCKA

VYueOHbIl Kypc «Anredpa M Hayala MaTEMaTHYECKOTO aHANM3a» SIBJISETCS OJHMM M3 HauOoiee
3HaYMMBIX B TIpOrpaMMe CpeAHero oOmero oOpa3oBaHUs, IOCKOIBKY, C OIHOH CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTANBHYI0 0a3y Ui M3YUEHHS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C Ipyrou
CTOPOHBI, (pOpMHUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIUICHUE 00YYaroIIUXCs Ha YPOBHE, HEOOXOAMMOM
JUIs OCBOCHUST HH(OPMATHKH, OOLIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JIPYTUX TUCHUILUIMH. B pamkax
JAHHOTO Y4eOHOT0 Kypca OOydaroliMecsl OBJaJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH,
KoTopasi pOpMYyITHPYET CBOM JIOCTIKEHHS B MATEMAaTHIeCKOH (hopme.

VY4eOHbIi Kypc aJireOphl M HaYaJl MaTEMaTHYeCKOro aHAJIN3a 3aKJIa(bIBAET OCHOBY JUIsSl YCIICIITHOTO
OBJIaJICHUA 3aKOHaMH (l)I/ISI/IKI/I, XHUMHUH, 6I/IOJ'IOI‘I/II/I, IIOHUMAaHHus OCHOBHBIX TeHILeHHI/Iﬁ pa3BUTHA
SKOHOMHKH W OOIIECTBEHHOW J>KW3HH, IO3BOJSAET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(POBBIX U
KOMIIBIOTCPHBIX TEXHOJOTHUAX, YBCPCEHHO MCIIOIb30BaTh HUX JJId naanel‘/imero O6paBOBaHI/IH n B
HOBCC}IHCBHOﬁ m3HU. B TO ke BpEMs OBJIAZICHHUEC aGCTpaKTHLIMI/I U JIOTUYECKU CTPOruMH
KOHCTPYKIMSIMUA anreOpbl ¥ MaTeMaTHdecKoro aHain3a pa3BHBAaeT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATE HUCTUHHOCTDb, JOKa3bIBaThb YTBECPXKIACHUA C ITIOMOIIBIO HWHIAYKIIMU W PpacCyXxJaTb
JIENyKTHUBHO, MCIIOIH30BaTh 0000IIEHNEe W KOHKPETH3allKio, abCTparnpoBaHie W aHAJIOTHI0, (HOpMUPYET
Kp€aTUBHOC U KPUTUYCCKOEC MBIIIJICHUEC.

B xome uzyuenuns yuebHoro kypca «Anredpa n Hayasia MaTeMaTHIECKOTr0 aHaIN3a» 00y4atonuecs
MOTYYaroT HOBBIM OIBIT PEIICHNS MPUKIAJHBIX 3a7a4, CAMOCTOSATEIBHOIO MTOCTPOCHHUS MaTeMaTHIECKUX
MOZeNe peanbHBIX CHTYallMid, WHTEPIpPETAllH IIOMYYEHHBIX PpEIIeHUH, 3HAKOMATCA C TNpHMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE, HAyKe U MCKYCCTBE, C BBIIAIONMMUCS MAaTEMaTHUECKUMH
OTKPBITHSIMU M UX aBTOPAMH.

VYueOHbIi Kypc 00J1aiaeT 3HAYNTENEHBIM BOCITUTATEIbHBIM ITOTEHIINAIOM, KOTOPBIH pean3yercs
Kak uepe3 y4eOHBIH MaTepuals, CIOCOOCTBYIOUMH (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
gepe3 crenuduky ydeOHOW AEATENbHOCTH, TpeOyromel MpOAODKUTEIbHON KOHIIGHTPAIlUd BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a TIOJy4EHHBIH pe3ysbTaT.

B ocHoBe wMmeroamkm oOydeHHs anreOpe M HadalaM MaTeMaTH4eCKOrO aHaiu3a JISKHUT
TEATENbHOCTHBIA IIPHHIMIT O0yIEeHUSL.

B crpykrype yueOHOro kypca «AnreOpa W Hayajga MaTEMAaTHYECKOTO aHAJM3a» BBIIEICHBI
CIIEIYIOIINE COMepKaTeNbHO-METOANYECKHe TUHUM: «YUncna n Beraucinenus», «PyHKuuu u rpagukm,
«YpaBHEHHsI U HepaBeHCTBay», «Hawana maTematudeckoro ananmusay», «MHOXecTBa U JOruka». Bce
OCHOBHBIE COZEPKATEIFHO-METONYECKHE JIMHUN W3YYaloTCS Ha NMPOTSHKEHHH IBYX JIET OOydeHUWs Ha
YpPOBHE CpefHero odmero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSSA IPYT Ipyra M HMOCTEIIEHHO HACHIIIAsICh
HOBBIMH TEeMaMH U pas3zgenamu. JIaHHBIM y4eOHBIH KypcC SBJISCTCSI HHTETPATHBHBIM, ITOCKOJIBKY
oObemuHseT B cebe comepKaHWe HECKONBKMX MaTeMaTHYeCKUX MUCHUIUIMH, TaKAX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMATUYECKUI aHaN3, TEOPHS MHOKECTB, MaTeMaTHuyecKas JIorhka u apyrue. Ilo
Mepe TOro Kak OOydaroIHecsl OBJIAJIEBAalOT BCE Oojee IMMPOKAM MaTeMAaTHYeCKUM aImapaTtoM, Yy HHUX
MIOCIIEIOBATEIBHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb
peaNbHOI CUTYyaliH, IPUMEHSTh 3HAHUS, TOJNyYEHHbIC NMPH U3y4YeHHH Y4eOHOro Kypca, JUIs pemIeHUs
CaMOCTOSITEIIFHO C(HOPMYTUPOBAHHON MaTEeMaTHYECKOHN 3a/1auyl, a 3aTeM HHTEPIPETHPOBATH CBOH OTBET.

CoxnepxarenbHO-MeTOIMUECKass JHHAS «Yucoa | BBIYUCICHHS» 3aBepliaeT (OPMHUpPOBAHHE
HaBBIKOB HCIIOJIb30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOE OBUIO HAYaTO Ha YpPOBHE OCHOBHOI'O OOIIEro
obpasoBanus. Ha ypoBHe cpenHero odrmiero oopaszoBanus oco0oe BHUMaHUE yuensercs: (OpMHUPOBAHUIO
HaBBIKOB PAI[MOHAIBHBIX BBIYMCIICHNH, BKIIOYAIONMX B ce0s MCIOIB30BaHUE PA3IMYHBIX (OPM 3arucH
9HClla, YMEHHUE JeNaTh HPUKHIKY, BBITOJIHATH HPHOIVDKEHHBIC BBIYMCICHHS, OLICHWBATH YHCIIOBBIC
BbIp@XEHHsI, paboTaThb C MaTEeMaTHYECKMMH KOHCTAHTaMH. 3HAaKOMbIe OOYYaroIIMMCS MHOXECTBa
HATYpajJbHBIX, LEJbIX, pPALUOHAIBHBIX W JACHCTBUTENBHBIX YHCEN JIOMONHSIOTCS MHOXECTBOM
KOMIUIGKCHBIX 4YHcel. B KaXJoM H3 3THX MHOXKECTB paccMaTpUBAIOTCS CBOWCTBEHHBIE MY
cequgryUecKrue 3a1a41 U ONEpalluy: AeIeHHE HalleNo, OEpUPOBAHNE OCTATKaMH Ha MHOXKECTBE IIEJIBIX
4rcell, 0coOble CBOMCTBA PAlMOHAJIBHBIX M HPPALMOHAJBHBIX 4YUCed, apu(METHUYECKUE Olepauuu, a
TaKXe H3BJICUYCHWE KOPHS HATYpaJbHOM CTEllEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucel. braromaps
MOCJIEAOBATEILHOMY PACLIMPEHUIO KPYyTra HCHONb3YEMBIX YMCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX



MPUMEHEHUS ISl pEIIeHNs Pa3InYHbIX 3a7a4d GOPMUPYETCS NPEACTaBICHUE O CAMHCTBE MaTEMAaTUKN KaK
HAayKd W €€ pOJM B IMOCTPOCHUH MOIENEH pealpHOro MHpa, HMIMPOKO HCIONB3YIOTCS 0000IIeHHE H
KOHKPETH3aIHsL.

Jlunus «YpaBHEHUS M HEPABEHCTBA» peaj3yercsd Ha MPOTSHKEHMH BCEro OOydeHHsI HAa YPOBHE
cpenHero obmero o0pa3oBaHHs, MOCKOIBKY B KaKAOM pasierne IIporpaMMbl MPeayCMOTPEHO pelleHne
COOTBETCTBYIOIIUX 3a/a4. B pe3ynbTare oOydaromuyecsl OBIaAEBAIOT PAa3MYHBIMH METOJAMH PELICHHS
palMoOHANbHBIX, HPPAMOHANBHBIX, TOKa3aTeJbHBIX, JIOTAPUPMHUECKAX H TPUTOHOMETPHYECKHX
ypaBHEHHII, HEPABEHCTB W CHCTEM, a TaKXKe 3ajJad, cojepXalux mapamerpsl. llomydeHHble ymeHHA
IIUPOKO HCMONB3YIOTCS TpPU HCCIeAOBaHMHM (YHKUUH C TOMOIIBIO TPOU3BOAHOW, NPH pEUIICHUH
MPUKIAJHBIX 3a/lad ¥ 3a/1a4 Ha HaXOKAeHHe HAauOONbIINX U HAWMEHBIINX 3HaYeHWH QyHKUuH. JlaHHas
coiepkaTelbHAs JIMHHS BKJIIOUaeT B ceOs Takke (OPMUPOBAHHME YMEHHH BBIMOJIHATH PAacyEThl 10
¢dbopmynam, peobpa3zoBaHusl PATUOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHHM, a
TaKkXKe BBIPRKEHHI, COAEpXAIIUX CTeNeHH W Jorapudmbl. braromaps W3ydeHWIO anreOpanvecKoro
MaTepuaia TMPOUCXOJUT JaNbHEWIIee pa3BUTHE alTOPUTMUYECKOr0 U a0CTPAKTHOTO MBIIUICHUS
o0y4arormxcsi, JOPMUPYIOTCSI HABBIKH JIENYKTUBHBIX PACCYXIEHHU, pabOThl ¢ CHMBOJIBHEIMU (hopMamH,
MIPECTABIIEHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJE PAaBEHCTB M HEpABEHCTB. Anre0pa npeiaraer
3¢ (deKTUBHBIC WHCTPYMEHTHI JUIS pelIeHHs TPaKTHUECKUX W eCTECTBEHHO-HAyYHBIX 3ajay, HarJIsJHO
JEMOHCTPUPYET CBOM BOZMO)KHOCTH KaK SI3bIKa HAYKH.

ConepkarensHo-MeTouueckas JTuHUs «OyHKIMKM U TpauKW» TECHO MeperieTaercss ¢ APYrUMHU
JUHASMU y4eOHOro Kypca, IMOCKOJIbKY B KAKOM-TO CMBICIE 3ala€rT IOCIeNOBATELHOCTh W3YyUYCHUs
Marepuana. l3yueHne CTENeHHOH, IIOKa3aTeNbHOM, JOrapu(pMHUYECKOW ¥ TPUTOHOMETPHYECKUX
(GYHKIUH, UX CBOWCTB M rpaUKOB, UCIIONB30BaHNE (QYHKIMHA JUTS PEIIeHHsl 3a/1a4 U3 JPYTruX y4eOHbBIX
MIPEIMETOB U PEANbHOM KU3HU TECHO CBSA3aHO KaK C MaTEeMaTHYECKUM aHAJM30M, TaK M C PEIICHHEM
ypaBHEeHUH W HepaBeHCTB. [Ipu 3TOM Gorblloe BHUMaHKE yenseTcs GOpMUPOBAHUIO YMEHHUS BEIPAXKaTh
dbopMmynaMu 3aBUCHMOCTH MEXKJy pPa3JUYHBIMA BETUYMHAMHU, HCCIEAOBATh IONyYeHHBbIE (YHKIUH,
CTpOUThL WX Tpaduku. Marepwan 3TOH COAEPKATEIHLHOW JIMHWM HAaIleJICH Ha pPa3BUTHE YMEHUH H
HABBIKOB, TIO3BOJISIIOIMX BBIPAXKaTh 3aBUCHMOCTH MEXKIy BEIHYMHAMHA B pa3iu4Hod  (opme:
AHAJIMTHYECKOM, TpadruuecKoi U cioBecHOH. Ero n3ydenue crnocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOTO
MBIIIJICHHUS, CIIOCOOHOCTH K 000O0IIECHHIO U KOHKPETHU3aIlUH, UCTIONIb30BAHUIO aHATIOTHH.

ConmepxarenpHass auHAA «Hawyama MaTeMaTH4ecKOro aHajan3a» IO3BOJSIET CYIMIECTBEHHO
pacHmIMpHUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00yJaromnMCcs, TaK KaK y
HUX TIOSBJISIETCS BO3MOXHOCTh CTPOUTH TpadUKH CIOXKHBIX ()YHKIMH, OMPENeNsTh UX HauOOIbIINE H
HauMEHbIIINE 3HAYCHUS, BRIYHUCIATH IUIomand Guryp m o0bEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
mporieccoB.  JlaHHas  comep)kaTenbHas JUHHS  OTKPHIBAET HOBBIE BO3MOXHOCTH — ITOCTPOEHUS
MaTeMaTHYeCKNX MOJeNell peambHBIX CHUTyallui, MO3BONSET HAXOAWTh HAwWIydlliee pelmeHne B
MPUKIATHBIX, B TOM YHCIE COLHMAaJbHO-DKOHOMHYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHalli3a CHOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (HOPMATbHO-IOTHYECKOTO W
KpEaTHBHOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHUI pacloO3HaBaTh MPOSBIEHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHUKE U HcKyccTBe. OOydaromniecs: y3HAIOT O BBIAIONINXCS pe3yabTaTaX, MOMydYeHHBIX B XOIe
Pa3BHUTHS MaTEMATHKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHo-MeToMu4ecKass TUHHS «MHOXECTBa W JIOTMKa» BKIIOYAeT B ceOs DIIEMEHTHI
TEOPUH MHOXKECTB W MaTeMaTHYeCKOW JIOTHMKH. 1eOpeTHKO-MHOXECTBEHHBIE IIPECTABICHUS
MIPOHU3BIBAIOT BECh KypC INKOJBHOM MaTeMaTHKH W MpeUiaraloT HanOolee YHUBEPCaTbHBIA S3HIK,
00bEeNMHSIONINI BCe pa3feNbl MaTeMaTUKA U e€ TIPUIIOKEHH, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTHIECKHE
TUCIIATUTIHBI U UX TIPHIIOKEHUS B equHoe 1enoe. [103ToMy BaKHO JaTh BO3MOXHOCTH 00y4aromeMycs
MMOHUMATh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK COBPEMEHHOW MAaTeMaTHKH W WCIONB30BaTh €ro st
BBIPKEHHSI CBOMX MBICIEH. J[pyrMM Ba)kKHBIM NPU3HAKOM MAaTEMATHKH KaK HAyKH CIEIyeT MPU3HATh
CBOWMCTBEHHYIO € CTpOrocTb OOOCHOBAaHHI M CIIEIOBAaHUE OIPENENEHHBIM TPaBHIIAM TIOCTPOCHUS
JIOKa3aTebCTB. 3HAKOMCTBO C D3JIEMEHTAMH MAaTeMaTH4eCKOM IJIOTUKA CHOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI O0yYalolIMXCs, TO3BOJNSIET MM CTPOHTh CBOM DPACCYXKICHHS Ha OCHOBE
JIOTUYECKUX MPaBuIl, (POPMHUPYET HABBIKM KPUTUIECKOTO MBIILTCHUSI.

B yuebHOM kypce «Anrebpa W Hayalla MAaTEMaTHYECKOTO aHAIN3a» IPHCYTCTBYIOT OCHOBEI
MaTeMaTHYECKOr0 MOJEIHPOBAaHUs, KOTOpbIE MPHU3BAHBI CIIOCOOCTBOBATH (HOPMHPOBAHUIO HABBIKOB
MOCTPOEHUS] MOZIENEH peabHbIX CUTyallui, HCCIEIOBAHMS STUX MOJIENIEH C MOMOILBIO anmapara ajareopsl
U MaTeMaTHYECKOro aHajii3a, MHTEPHPETaluy MOJYYEHHBIX Pe3yJIbTaToB. Takue 3aJaHusl BIUICTEHBI B
KaXK/Iblii M3 Pa3leNioB MPOrpaMMbl, TOCKOJBKY BECh Marepuan y4eOHOro Kypca HIMPOKO HCIIONIb3YyeTCs
JUISL pelIeHus] MPUKIaAHBIX 3aaad. [Ipu pelmeHuH peanbHBIX NPAKTHYECKUX 3ahad  o0ydaromuecs
Pa3BUBAIOT HAONIOAATENFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIB30BATh



aHaJIornto, 0000IIaTh M KOHKPETH3UPOBATh Mpobiemy. JleaTenpbHOCTh MO (OPMHUPOBAHUIO HABBIKOB
peIICHUs MPUKJIATHBIX 3a/1a4 OPTaHU3YETCs B IPOIIECCE U3YUCHHS BCEX TEM y4eOHOro Kypca «Anredpa u
Hayajla MaTeMaTHUECKOr0 aHaJIH3ay.

Ha u3yuenue yueOHOro Kypca «AnreOpa M Hadana MaTEeMaTHYECKOTO aHAlM3a» OTBOAMTCS 272
yaca: B 10 kimacce — 136 vacos (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEenmw).



COJAEPXKXAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BIMMCIIEHUSA

Panponanbuble uncina. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOM, IPOIEHTHI, OCCKOHECYHBIC
nepuoguueckue Apodu. I[lpuMeHeHue npoOell M MPOIEHTOB Ui pEUIeHUs NPUKIATHBIX 3a1ad W3
pa3IMYHBIX OTpaciiel 3HaHUI U peaibHON KU3HHU.

HeticTBuTtenpHble Yrcia. PanroHa bHble U UppalMOHATBHBIC YHcia. AprudMeTHuecKrue ornepamnnn
C JCHCTBHUTEIBHBIMHM 4YHCIaMH. MOAylb JEHCTBUTEIBLHOIO YMCIA U €ro cBoicTBa. [lpuOmuxEHHBIC
BBIYUCIICHHA, ITpaBUjIa OKPYIJICHUS, IPUKUKA U OLICHKA pC3yjibTaTa BBIYMCIICHU.

Crenenb ¢ 1elbIM Moka3ateyieM. bunom Heiorona. Mcnonb3oBanue noaxoasiiei (GopMbl 3amucu
ILGIZCTBI/ITGHLHLIX qucell IJid pEeIICHUA NMPAKTUYCCKUX 3a1a4 U IPEACTaBJICHNUA JaHHBIX.

Apumernyecknit KOpeHb HaTypalibHOM CTENIEHU 1 €T0 CBOICTBA.

Cremnens ¢ panrOHaJIbHBIM ITOKAa3aTCIEM U eé CBOﬁCTBa, CTCIICHb C I[CﬁCTBI/ITG.HBHBIM IIOKa3aTeCJIEM.

Jlorapugm uncia. CpoiicTa jorapudma. JlecssTuuHbie U HATYpaJIbHBIC JOrapru(MBbIL.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO apryMmMeHTa. ApKCHHYC, AapKKOCHHYC U
ApKTaHTEHC YMCIOBOTO apTyMEHTa.

YpaBHeHHSs M HepaBeHCTBA

ToxpaecTBa W TOXAECTBEHHBIE TpeoOpa3oBaHus. Y paBHEHHE, KOPEHb yYpaBHEHHA. PaBHOCHIIBHBIE
YpaBHEHUS U ypaBHeHHUA-cieAcTBrs. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OCHOBHBIE METONIBI pEIIEHUS WENbIX W JIpOOHO-palMOHANBHBIX YpPaBHEHWH W HEPaBEHCTB.
MHorousieHbl OT OJIHOM NepeMeHHOM. [leneHue MHOrousieHa Ha MHOrowieH ¢ octaTkoM. Teopema besy.
MHorouneHs! ¢ nenbiMu kodhdunrentamu. Teopema Buera.

[IpeobpazoBaHus YNCIOBBIX BRIPAKEHUH, COMIEPIKAIINX CTEIEHH W KOPHH.

Wppanmonansabie ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS UPPAIIMOHAIBHBIX YPaBHEHUH.

[ToxazaTenpHbie ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHNUS TIOKAa3aTEIbHBIX YPaBHEHHI.

[IpeobpazoBanue BRIpaKEHUH, COMEPIKAIIMX JIOTAPH (MBI,

Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE METO/IBI PEIIECHUS JIOTAPHU(PMIUECKIX ypaBHEHHH.

OcHOBHBIE TpUTOHOMETpHUecKHe (popmyIibl. [Ipeodpa3oBaHre TPUTOHOMETPUIESCKUX BhIPAKEHHN.
PeliieHrie TPUrOHOMETPHUUECKUX YPaBHEHUH.

Pemenune cucreM JIMHEHHBIX ypaBHEHHM. MaTpuna CUCTEMbl JIMHEHHBIX ypaBHEHH.
OnpenenuTens MaTpUIBl 2X2, €ro TeOMETPUYECKH CMBICT W CBOICTBA, BHIUMCICHHE €ro 3HAYCHUS,
MPUMEHEHHUE ONPENEIUTENS sl PEIICHNs CUCTEMBI JINHEHHBIX YpaBHEHUU. Penienne npukiagHbIx 3a1ad
C IOMOILBIO CUCTEMBI JJUHEHHBIX ypaBHEHUH. VccnenoBaHue MOCTPOCHHON MOJIENH € IOMOIIBE MAaTPHIL
U OIpeaeNuTeNeH.

IlocTpoenne MareMaTHYeCKUX MOJENIEH pealbHOM CHUTyallud C DIOMOIUBKD YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHEe ypaBHEHH M HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3aJad U 3aJad U3
Pa3TUYHBIX 00JIACTel HAYKH U PEaTbHOMN JKH3HM.

DyHkuuu ¥ rpapuxku

OynHkusA, crnocoObl 3amanus QyHkinuu. B3aumao obpatHbie dyakmmm. Kommnosunus ¢yHKIui.
I'padmk pynkumn. DneMmeHTapHbIe TpeoOpa3oBaHus TPaPUKOB (pyHKIHHA.

OO6nacTp ompeneneHuss W MHOXeCTBO 3HaueHwid (yHkiuu. Hymm ¢yskoum. IIpomexyTkn
3HaKOMOCTOsTHCTBAa. Y&éTHBhle u Heu€érHeie (yHkmun. [lepuommyeckme Qynkmuu. I[IpomexyTkn
MOHOTOHHOCTH (yHKIIMH. MakcuMymMbl 1 MUHUMYMEBI (pyHKIIMK. Hanbonbpiiee 1 HanMeHbIIee 3HAaYCHUS
(hyHKIIH Ha IPOMEXYTKE.

Jlunelinasi, KBaapaTW4yHas W JpoOHO-TMHeWHas (QYHKIHUA. OIIEMEHTApHOE WCCIeAOBaHUE U
MTOCTPOEHUE UX TPAPHUKOB.

Crenennas (yHKIHS C HATYpallbHBIM U LIENBIM ToKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa
rpaduk KOpHs n-0i cTeneHu Kak QyHKIMH 0OpaTHOM CTENEeH! ¢ HATypajJbHBIM MOKa3aTeleM.

[lokazaTensHass u JorapupMudeckas (QyHKIWW, MX CBoiictBa u rpaduku. Vcrmoms3oBaHue
rpadukoB (YHKIMIA U PEIICHUS YPaBHEHUM.

Tpuronomerpuueckasi OKpPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (YHKIMH YHCIOBOTO
apryMeHTa.

OyHKIMOHAJILHBIE 3aBUCUMOCTH B peajibHBIX Ipoleccax W sBICHUsAX. ['paduku peanmbHBIX
3aBUCUMOCTEH.



Hayana maTeMaTH4ecKOro anaan3a

[locnenoBaTenbHOCTH, CIMOCOOBI 3aJaHMs TOCIEAOBATEIbHOCTEH. Meroa MaTeMaTH4ecKou
AHIYKOUU. MOHOTOHHBIE M OTPaHUYECHHBIE I[IOCIENOBATENBHOCTH. Mcropus  BO3HUKHOBEHUS
MaTeMaTHYECKOT 0 aHaIM3a KaK aHajn3a OECKOHEYHO MaJbIX.

Apudmerndeckass ¥ TeoMETpUYecKas MpOorpecchu. beckoHeuHo YObIBaromasi reomMerpuyeckas
nporpeccus. CymMma OECKOHEYHO YOBIBAIOIICH TIEOMETPUYECKOW mporpeccuu. JIMHEWHBIE U
3KCIIOHEHIMAIbHBIA pocT. Uucno e. @opMyna CIOXKHBIX MPOLEHTOB. VMCIOIB30BaHKUE MPOrPECCUU IS
peLIEHMs peabHbIX 33/1a4 MPUKIIATHOIO XapaKTepa.

HenpepriBHBIE QYHKIMHM ¥ MX CBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadukoB (yHKIUIL.
CpoiictBa (YHKUMH HEMpepbIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaJOB Ul pEUICHUS HEPaBEHCTB.
[IpumeneHue CBONCTB HENPEPHIBHBIX QYHKIUH IS peIleHHs 3a/1a4.

[epBas u BTOpas mpousBoAHble QyHKIMH. OnpenencHue, TeOMETPUUECKH U (PU3UIECKHI CMBICI
MIPOU3BOIHON. Y paBHEHHE KacaTeIbHON K rpauKy (QyHKIIHH.

[IpousBoaHble 3nMeMeHTapHBIX (QyHKIWH. [Ipow3BomHasi CyMMbI, MPOM3BENEHHS, YACTHOIO H
KOMITO3UIIMH (DYHKITUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, OIlepallui HaJ MHOXKECTBAaMH U UX cBoicTBa. Jluarpammer Oiinepa—BenHa.
IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO alIapara Ui ONUCAHUS PEAJIbHBIX IIPOLIECCOB M SIBICHUMA,
TIPH pEIIeHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

Onpenenennie, TeopemMa, CBOWCTBO MAaTEMaTHYECKOr0 OOBEKTa, CIEACTBHE, JOKa3aTeIbCTBO,
PaBHOCHIIbHBIEC YPABHEHUS.

11 KUIIACC

Yucaa v BbIYUCTIEHUSA

Hatypanbubie u niensie yncna. [IpuMeHeHre Mpru3HAKOB JETUMOCTH LIENBIX YHCEN, HanOOIbIINH
obmmmii genurensd (manee — HOJI) u HaumeHbliee obinee kpatHoe (nanee — HOK), octaTkoB 1o MOIyIIio,
anroputMa EBKIMa Ui perieHus 3a1aq B HEMbIX YACax.

KommuekcHble uncia. AnreOpandeckass U TPUTOHOMETpUYecKass (OpMBI 3aIHCH KOMITJIEKCHOTO
yrcna. ApupMeTnyecKre ornepanui ¢ KOMIUIEKCHBIMU YrciaaMu. M300paskeHne KOMIUIEKCHBIX YHCEN Ha
KoopAuHATHOM 1ockocTtu. ®opmyna MyaBpa. KopHu n-oiff cTermeHH M3 KOMIUIEKCHOTO YHCIA.
[IprmeHeHne KOMIUIEKCHBIX YUCEN ISl pelIeHus] (PM3NIECKUX ¥ TeOMETPUIECKHX 3a/1ad.

YpaBHeHMSs U HEPaBeHCTBA

Cucrema M COBOKYITHOCTH ypaBHEHHH W HEpaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHCTEMBI-
crnenctBus. PaBHOCHIIbHBIC HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUIECKHUX YPAaBHEHUH C TOMOIIBIO0 TPUTOHOMETPHYIECKOW OKPY>KHOCTH.
Pemmenvie TpuroHOMETPHYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIISHIS TIOKAa3aTEIbHBIX U JOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIeHHs] HPPALMOHATFHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIISHHS] CHCTEM W COBOKYIMHOCTEH palMOHAIBHBIX, HpPPAIMOHAIBHEIX,
MTOKA3aTENbHBIX U IOTapU(OMAYECKUX YPaBHEHUN.

YpaBHEeHU, HEPABEHCTBA U CUCTEMEI C TIapaMeTpaMHu.

[IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHHI0 MaTEeMAaTHYECKUX 3ajad M 3a]1a4 U3
Pa3TUYHBIX 00JIACTEeH HAYKHU W PEaTbHOM KU3HH, MHTEPIPETAIHS TOTyYSeHHBIX PE3yIbTaTOB.

DyHkuuu ¥ rpapuxku

I'padmk wommozummu ¢yHkumii. ['eomerpudeckne o0pa3sl ypaBHEHWH W HEPaBEHCTB Ha
KOOPJAWHATHOW TIJIOCKOCTH.

Tpuronomerpuueckue QYHKIIUN, UX CBOUCTBA U TPAPUKH.

I'padmyueckue meTozpl pellieHns ypaBHEHUH U HepaBeHCTB. | paduueckre MeTO I peleHus 3a/1a4
C IapaMeTpamu.

Ucnonw3oBanue rpadukoB GyHKIHA TSI UCCIIEAOBAaHUS MPOIECCOB M 3aBHUCHMOCTEH, KOTOpHIE
BO3HUKAIOT MIPH PEIISHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U PeabHOMN JKU3HU.

Havajsia MaTeMaTH4eCKOT0 aHAIN3A

[IpuMmeHeHne TPOM3BOAHOW K MCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh W 3KCTPEMYMBEL.
Haxoxnenue HanOobIIero 1 HANMEHBIIEro 3HAYSHHI HeMIPEPHIBHON (DYHKIIMH Ha OTPE3KE.

[IpumMeHeHue Npon3BOAHON ISl HAXOXKICHUS HAUTYUIIETO PEeICHUS B IPUKJIAAHBIX 3a7a4ax, I
OIIpENIeNeHUsI CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOr0 (popMyIIoi witn rpaduroM.



ITepBooGpa3Has, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [IepBooOpa3HbIe 3MeMEHTAPHBIX (YHKIIUA.
[IpaBua HaxX K aEHUS TIEPBOOOPA3HBIX.

Wnrerpan. I'eoMmerpruyeckuil cMbICI MHTErpana. BeluncieHne onpenenéHHOro MHTerpajia 1o
¢dopmyne Hetorona-JleitOnuma.

[Ipumenenue uHTErpaa IUId HAXOXKACHUS IUIOMIAAeH TNIOCKUX GUTYp U 00bEMOB reOMETPUIECKUX
Tell.

[Mpumepsl pemenuit  nuddepeHIUANEHBIX  ypaBHEHW. MaTeMaTHdeckoe MOJEIUpPOBaHHE
peabHBIX MPOIECCOB ¢ MOMOIIBIO A depeHInanbHbIX YPaBHEHHUH.

IJIAHAPYEMBIE PE3VJIbTATBI OCBOEHMS YUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJAHEI'O
OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kIaHCKOT0 BOCIIUTAHMSI:

CcOPMUPOBAHHOCTh TPAXKAAHCKON IMO3UIUU 00yYarolerocss Kak akTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCHICKOro oOlIecTBa, NPEJNCTaBIeHWE O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MpOUENyp TPakJaHCKOro obmiecTBa (BBIOOpPHI, OMPOCHI M JIPYTOe),
YMEHUE B3aUMOJICHCTBOBATh C COIMAJbHBIMH WHCTUTYTAMH B COOTBETCTBHM C WX (YHKIHSIMH U
HazHaYEHUEM;

2) IaTpUOTHYECKOT0 BOCIUTAHMSI:

c(hOpMHUPOBAaHHOCTh POCCHUHCKOM TPaKTAHCKOM WISHTUYHOCTH, YBAXXEHHUS K NPONUIOMY U
HACTOAIIIEMY POCCUMCKONM MaTeMaTUKHU, IEHHOCTHOE OTHOIIEHHWE K JOCTHXKEHUSM POCCUHCKHUX
MaTEMaTUKOB M POCCUICKON MaTEMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTUIKEHHH B JAPYTHX
HayKax, TEXHOJIOTUSX, cepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITMTAHUSI:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoaa, cHOpPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHA, dTHYECKOTO TMOBENEHUS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM [OCTHKEHHH HAYKH H
JeSITeTbHOCTHIO YIEHOT0, OCO3HAHME JJMYHOTO BKJIaJa B TOCTPOECHUE YCTOHYUBOTO OyAyIIEro;

4) 3cTeTHYECKOTr0 BOCIIUTAHUS

JCTETUYECKOE OTHOIIEHHE K MHPY, BKIOYAas OJCTETHKY MAaTEeMaTHYeCKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aja4, PEelIeHNH, PACCYX ACHNUH, BOCTIPUUMYHABOCTh K MATEMAaTHIECKAM acCIeKTaM Pa3InIHbBIX
BHJIOB HCKYCCTBA;

5) ¢pu3nUecKOro BOCIMUTAHMS:

chOpMHUPOBAaHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKHe 3HAHHWS B HHTEpPEcax 3J0pOBOTO U
Oe3omacHOro oOpas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IOPOBBIO (370pOBOE THTAHHE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHH W OTHAbIXa, peryispHas ¢u3ndeckas aKTUBHOCTH), (U3NUECKOe
COBEpIIIEHCTBOBAHKE MIPH 3aHATHUSIX CIIOPTHBHO-03I0POBUTENHHON NEATETbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYIOMIOOWs, HWHTEpeC K pa3IW4YHbIM cdepam
poheCCHOHATBHOMN JEATEIbHOCTH, CBA3aHHBIM C MATEMATHKON U e€ MPIIIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HaHHBIA BBIOOp Oyaymieli mpodeccHH ¥ Pealn30BBIBATh COOCTBEHHBIE JKM3HEHHBIC IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHHWIO M CaMOOOpa30BaHHUIO Ha TMPOTSHKEHUU
BCell JKM3HH, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHHHM IMPAKTHYECKUX 3aa4 MaTeMaTHYeCKOi
HaIpPaBIEHHOCTH;

7) 3K0JIOrMYeCKOro BOCIIUTAHUS

c(hOpMHUPOBAaHHOCTH IKOJIOTMUYECKONW KYIBTYpHI, IOHUMAHUE BIIHSIHHS COLMATbHO-3KOHOMMYECKUX
MPOIIECCOB HAa COCTOSIHME NPUPOAHOH M COLMAIBHOM Cpelbl, OCO3HaHHE TJIO0ANBHOTO Xapakrepa
AKOJIOTUYECKHUX MPOOIIEM, OpUEHTAIlN Ha MPUMEHEHNe MaTeMaTHIeCKUX 3HAHWM IS pEelIeHus 3a7ad B
o0JlacTé OKpyXarolield cpenbl, TIaHUPOBAaHUE ITOCTYMKOB W OLEHKH WX BO3MOXKHBIX TIOCIEICTBHHA IS
OKPY KaIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAayKl W OOLIECTBEHHOW MNPaKTUKH, MOHMMAHWE MaTeMaTH4YeCKOW HayKH Kak c(epbl 4YeoBEeYeCKOi
JeSITETbHOCTH, 3TANoB €€ pa3BUTHS W 3HAYMMOCTH Ul Pa3BUTHUS LMBWIN3ALMM, OBJIAJCHHUE SI3BIKOM



MaTeMaTUKU M MaTeMaTHYCCKOM KYJIBTypOP'I KaK CpCACTBOM IMO3HAHUA MUPA, TOTOBHOCTH OCYIICCTBIIATH
MPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTL MHANBUAYAJIbHO U B T'PpyHIIC.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YHUBEPCATBHBIE YUeOHbIE el cCTBUS

Ba3zoBble 1oruyeckue aeiicTBus:

BBIABJIATE W XapaKTCPU30BAThH CYIICCTBCHHBIC INPHU3HAKHM MATEMATUYCCKUX O6’b€KTOB, HOHﬂTHﬁ,
OTHOUICHUH MEXIy MOHATHAMH, (GOPMYINPOBATh ONpEACIEeHHs TOHITUH, YCTAHABIMBATh CYIIIECTBEHHBIN
MpHU3HaK KiIaccu(UKALMU, OCHOBAHUS JJ1s1 O0OOIICHHS M CPABHEHU S, KPUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W  MNPeoOpa3oBBIBATH CYKACHUS:  YTBEpAWUTENbHBIE U
OTpUHIATCIbHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IC, YCJIOBHEIC;

BBIABJIATE MAaTEMATUYCCKUC 3aKOHOMEPHOCTH, B3aMMOCBA3U U MPOTHUBOPCUHA B (I)aKTaX, JaHHBIX,
Ha6J’IIO[IeHI/I$IX U YTBEPXKIACHUAX, Ipc€ajiaratb KpUTCPHUU [Jid BbIABJIICHUA 3aKOHOMepHOCTeI>'I u
IPOTUBOPEUUIA;

ACIaTb BbIBOJAbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKITIOUeHNH, YMO3aKIIOUEHHUH 10 aHaJIOTHH;

MPOBOANTE CAMOCTOSTENBHO JO0KA3aTeIbCTBA MATEMAaTHUYECKHX YTBEPXKACHHH (IIpsIMble U OT
MIPOTHUBHOTO), BBICTpAaNBaTh ApryMEHTAIMIO, MPUBOIUTH MPHUMEPHI W KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIE CYXCHHS U BHIBOIBI,

BBIOMpATh Croco0 penieHusl yd4eOHOW 3anaud (CpaBHHMBATH HECKOJBKO BapHaHTOB pEIICHHS,
BBIOMpATh HanOO0JIee MOAXOASAIINI C YUETOM CAMOCTOSTENBHO BhIICIICHHBIX KPUTEPHUEB).

Ba3zoBble ucciieoBaTesibCKHe 1€l CTBUS:

HCTOJIb30BaTh BOIMPOCHI KaK HCCIENOBATENbCKANH WHCTPYMEHT TMO3HaHUs, (OPMYIUPOBATH
BONPOCHI, (PUKCHUPYIOIIHME MPOTUBOpPEUHE, MPodiIeMy, YCTaHABIMBAThH UCKOMOE M JIaHHOEe, (hOPMHUPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UIIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOATEIHHO CIUIAHHMPOBAHHBIN JKCIIEPUMEHT, HCCIEAOBAHHE IO YCTaHOBJIEHUIO
0COOEHHOCTEl MaTeMaTH4YecKoro OOBEKTa, SBIEHHUS, MPOIECCa, BBIABICHHIO 3aBHCHMOCTEH MEXIY
00bEeKTaMH, SBJICHUSIMH, TIPOIIECCaAMHU;

CaMOCTOATENbHO (HOPMYTUPOBATH OOOOIIEHWST W BBIBOABI IO pPE3yJNbTaTaM MPOBEAEHHOTO
HaOJIO/ICHNsI, WCCIEOBAHMS, OIIEHWBAaTh OCTOBEPHOCTh IIONyYEHHBIX pE3yJbTaTOB, BBIBOIOB U
0000I1EHMIA;

IIPOrHO3WPOBATh BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH IMPEIIONOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ undopmanmueii:

BBISIBIIATH NEeUITUTH MHPOPMALIUHY, JaHHBIX, HEOOXOAMMBIX JUTSI OTBETA HA BOIIPOC M JIJIS PEIISHHS
3a/1a4u;

BBIOMpATh HH(OPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATH, CHCTEMATH3HPOBATh
Y UHTEPIPETHPOBATH HH(POPMAITUIO Pa3IUNIHBIX BUAOB U (POPM IMPEICTABICHUS;

CTPYKTYPHpPOBaTh WH(GOPMAINIO, TPEACTABIATh €€ B pa3iuYHBIX (PopMax, WILTIOCTPHUPOBATH
rpaduvecKy;

OLIEHWBATh HAJ&KHOCTH HHPOPMAIIHN TIO CAMOCTOSITETFHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

KoMMyHMKaTHBHBIE YHHBePCaAJbHbIE Y4eOHbIe AeliCTBUSA

Oomenue:

BOCIIPHHUMATD U (OPMYIUPOBATH CYXJAECHHUS B COOTBETCTBUHU C YCIOBHUSMH M LIEISIMU OOIICHHMS,
SICHO, TOYHO, T'PAaMOTHO BBIPaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M TNMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 10 X0y PEIIeHHs 3a/1a41, KOMMEHTHPOBATh MOJyYEHHBIH Pe3yIbTaT;

B X0Ji€ 00CYKIEHUS 3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYX)/1aeMOi TeMbl, IPOOJIEMBI, PerIaeMoi
3a]a4d, BbICKAa3bIBaTh HJEH, HAIlEJICHHbIE Ha IIOMCK PELICHHUS, COMOCTABISTH CBOM CYXICHHUS C
CY)KIEHHUSMH JPYTUX YYaCTHHKOB JAuayora, OOHAapyXWBaTh pas3IMUHe U CXOACTBO TIO3ULMH, B
KOppeKTHOH (opMe GOopMyIMpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHHUS;

NPEACTABIIATE  PE3yJbTaThl pPEUIEHHd 33Jaud, OKCIEPUMEHTa, MCCIENOBaHUs, IPOEKTa,
CaMOCTOATEIBHO BHIOMPaTh (oOpMaT BBICTYIUIEHHS C y4ETOM 3ajad Mpe3eHTalUd U OCOOEHHOCTEH
ayJUTOpPHUH.

PeryasiTuBHBIC YHUBepcaAJIbHbIE y4eOHbIE 1eHCTBHS



Camoopranu3anusi:

COCTaBJIATh IUIAH, AJITOPUTM PEIICHUS 3a]]a4, BEIOUPATH CIIOCO0 PEHICHHS C YIETOM HMMEIOLIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAaHTHI PEIICHUH ¢
y4éTOM HOBOW WH(OPMAIIIH.

CaMOKOHTPOJ1b, SMOIUOHATbHBIH HHTE/UIEKT:

BJIaJICTh HAaBBIKAMH I[1O3HABATEIbHONH pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHHA H
MBICITUTEIBHBIX TPOIECCOB, WX PE3yJbTaTOB, BJIAJICTh CIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS
mpoliecca U pe3ybTaTa pelieHus MaTeMaTHIECKON 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PELICHUH 3a7aud, BHOCUTH KOPPEKTUBBI
B JEITEILHOCTE HA OCHOBE HOBELIX OOCTOSTENBCTB, AAHHBIX, HAHIECHHBIX OIMMOOK, BELISBICHHBIX
TPYJIHOCTEM;

OLICHUBATh COOTBETCTBHE PE3YJIbTAaTa IICIH U YCJIOBUAM, OOBSCHATH MPUYUHBI JTOCTHKCHUS WU
HEJOCTHKEHUS PE3YIbTATOB ACITEILHOCTH, HAXOAUTD OMMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

[MOHMMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUYAIbHON PabOThI MPHU PEIICHUN
y4eOHBIX 3aJ[au, IPUHUMATH 11€Jb COBMECTHOU NESITEIILHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacHpencisaTh BUIBI pabOT, JOroOBapHBaThCs, OOCYXKIATh MPOIECC M Pe3yjbTaT pPadoThI,
0000111aTE MHEHHS HECKOILKHUX JIFOEH;

Y4acTBOBATh B IPYMIOBBIX (PopMax paboThl (00CYkIeHUS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI»
Y WHBIE), BBITIOJNHATH CBOIO YacTh PabOTHl W KOOPAWHUPOBATH CBOW JCHCTBHUS C APYTUMH YJICHAMH
KOMaH/Ibl, OI[CHUBAaTh KA4eCTBO CBOErO BKJaaa B OOIIMH MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
YYIaCTHHKAMHU B3aNMOJICHCTBUSI.

HPEJAMETHBIE PE3YJIBTATDI

K xonity o6yderus B 10 kj1acce 00yJarommiicst TOTYyYUT CIEAYIONTHE IPSIMETHBIC PE3YIIBTATHI 110
OTIENBHBIM TeMaM paboduell mporpaMMbl y4eOHOTO Kypca «Anrebpa W Hadaa MaTEeMAaTHYECKOTO
aHan3a»:

Yncia v BHIYMCTEHUS:

CBOOOTHO OMEPUPOBATH MOHITUAMHU: PAIlMOHAIBHOE YUCIIO, OECKOHEUHAas! TIepUodecKas Ipoob,
MIPOIEHTHI, MUPPAIMOHAIBHOE YHCIIO, MHOXKECTBA PAIlMOHAJIBHBIX U JCHCTBUTEIHHBIX YHCEN, MOMYIIb
JICMCTBUTEIILHOTO YHMCIIA;

MIPUMEHATH JPOoOW W MPOIEHTHI ISl PelIeHns MPUKIAAHBIX 3324 U3 Pa3IMIHBIX OTpaciell 3HaHuH
U peabHON KU3HU;

MIPUMEHATH PUONIMKEHHBIE BRIYHCIICHNS, TIPaBUIa OKPYTIICHHS, IPHUKUAKY M OIEHKY pe3yibTara
BEIUMCIICHUIA,

CBOOOTHO OMEPUPOBATH MOHITHEM: CTEIEHb C IENBIM ITOKa3aTeNneM, NCIOIh30BATh IMOAXOISIIYIO
(hopmy 3ammcy JeHCTBUTENBHBIX YHCEI IJIS PEIICHUS MPAKTHIECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOTHO OTIEPHPOBATH MOHATHEM: apHU(PMETHIECKHI KOPEHb HaTypaIbHOM CTEIEHH;

CBOOOHO OIEPUPOBATH MOHSATHEM: CTEIIEHb C PAIlMOHATBHBIM ITOKA3aTEIEM;

CBOOOTHO ONEPUPOBATH MOHATHUAMU: JIorapu(M Yrcia, TEeCITHIHBIE U HATypaJlbHBIC JIOTapU(MBL;

CBOOOTHO OTEPUPOBATH MOHSATHAME: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTEHC YHCIIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHITHSIMH: APKCHHYC, ADKKOCHHYC U APKTAHTEHC YHCIOBOTO apTyMEHTA.

YpaBHeHHsI M1 HEPaBeHCTBA:

CBOOOTHO OIEPUPOBATh TOHSATHSAMH: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, pPaBHOCHJIbHBIC
YpaBHEHUS U YPaBHEHUS-CIEACTBYsI, pABHOCHIIbHEIE HEPABEHCTBA;

MIPUMEHATh Pa3lINYHbIE METOABI PENICHUs PAallMOHATBHBIX W JPOOHO-PAllMOHAILHBIX YpaBHEHUH,
MIPUMEHATH METOJI MHTEPBAJIOB IS PEIICHHsI HEPABEHCTB;

CBOOOTHO ONEPUPOBATH MOHSATHUSIMH: MHOTOWIEH OT OIHOW IEepEeMEHHOM, MHOTOWIEH C IIeJIbIMU
KO3 PUIIMEHTaMH, KOPHU MHOTOYJICHA, MPUMEHSTH JlelliecHHe MHOTOWJIEHa Ha MHOTOWIEH C OCTAaTKOM,
Teopemy besy u Teopemy Buera miis pemeHus 3a1adq;

CBOOOTHO ONEpPHPOBATH TOHSATHAMH: CHUCTEMa JIMHEHHBIX YpPaBHEHWH, MaTpHIA, ONpPEHelUTElb
MaTpulbl 2 X 2 U €ro reOMETPUYECKUIl CMBICI, HUCIONb30BaTh CBOMCTBA OMpenenuTens 2 X 2 ans
BBIYHCIICHUS €r0 3HAYCHUS, MPUMEHSITh ONPEICTUTENN I PEllIeHUs] CHCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICIUPOBATh peajbHbIE CUTyalldd C IIOMOINBI0 CHUCTEMbl JIMHEWHBIX YpPaBHEHWI, WCCIE[0BATh
MOCTPOCHHBIC MOJETH C TIOMOIIBI0 MATPHUI] M OINPENEIUTENeHd, HHTEPIPETHPOBATh IOIYYCHHBIH
pe3yibTarT;



HCITIOJIB30BaTh CBOMCTBA ACHCTBUI C KOPHAMU LI MpeoOpa3oBaHusl BBIPAKECHU;

BBITIOJIHATH MPeoOpa3oBaHMs YMCIOBBIX BBIPAXKEHHUH, COACP)KAIIUX CTEMEHH C PallOHAIBHBIM
MOKa3aTeseM;

HCTONB30BaTh CBOWCTBA JIOTapu(MOB Ui NpeoOpa3oBaHUsl JOTapU(PMHUYECKUX BBIPAKEHHIA;

CBOOOIHO OMEpUPOBaTh MOHATHIMHU: HMppalOHANBHbIC, MOKA3aTeNbHBIE M JOrapupMUYecKue
ypaBHEHUS, HAXOJUTh UX PELICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX TIEPEXO0B MM OCYLIECTBIISISI TPOBEPKY
KOpHEW;

MPUMEHSTh OCHOBHBIC TPUTOHOMETPHYECKHE hopmyIbl TUIsL npeoOpazoBaHus
TPUTOHOMETPHYUECKHUX BBIPA’KESHU;

CBOOO/IHO OIEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, TPUMEHATh HEOOXOJUMEIE
(hOpMyITBI 17151 pEIIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIETTPOBATh peajbHbIC CUTYyallUd Ha SI3bIKE ajreOpbl, COCTABISTH BBIPAKEHHS, YpaBHEHUS,
HEpaBEHCTBA IO YCJIOBHIO 3aJlaud, WCCIEN0BATh MOCTPOCHHBIC MOJICIN C HCIIONB30BAHUEM amrapara
aJreOpsl.

DyHKUUH U rpadpuxu:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: (YHKIUS, CIIOCOOBI 3alaHus (PYHKIMH, B3aMMHO OOpaTHBIE
GyHKIMY, KoMIo3unus QYHKIOWH, Tpaguk (YHKIWH, BBHIMOIHATH JJIEMEHTapHBIE MpeoOpa3oBaHMUS
rpa¢ukoB QyHKIWH;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMU: OOJIACTH OIpPEICNCHUST U MHOXECTBO 3HAYEHHH (QYHKIINH,
Hy¥ (YHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEPUPOBATH TOHATHAMHU: YETHbIE M HEUETHBIC (QYHKIMH, TEPHOMUYECKUE QYHKIIIH,
MPOMEXYTKA MOHOTOHHOCTH (YHKIIUU, MAKCUMyMbl M MWHHUMYMBI (QYHKIWH, HanOolblIee H
HaMMeHbIIlee 3HaYeHne QYHKIIMK Ha TPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH IMOHITUSMU: CTENIeHHas: (GYHKIINS C HATYPaJIbHBIM H IIEBIM TIOKa3aTeNeM,
rpadMK CTENEHHON (YHKIUU C HATYPAIBHBIM U IEJIbIM ITOKa3aTeneM, rpaduk KOpHs n-od CTENEHH Kak
(dhyHKIIMA 00paTHOM CTENIEHU C HATYpaTbHBIM MTOKA3aTEIIEM;

OIIEpHPOBATh MOHATHSAMM: JIMHEHHAs, KBAaApaTHUHAs W APOOHO-IMHEHHAs (YHKIIMHU, BBHIIOIHATH
3JIEMEHTapHOE MCCIIEOBAaHUE U IIOCTPOCHUE UX TPa(hUKOB;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: IIOKa3aTeabHas U Jorapudmuyeckas QyHKIUH, UX CBOMCTBa
U rpayKH, NCTIONB30BATh UX IPaMKU IS PEIICHNs YPaBHEHUI;

CBOOOZHO  OIEpUPOBaTh IOHSATUAMHU: TPUIOHOMETPUYECKAsh OKPYKHOCTb, OIPEAEICHUE
TPUTOHOMETPHYECKUX (YHKINI YHCIOBOTO apryMEHTa;

HCHONIB30BaTh rpaduku (QyHKUMH AJIS UCCIENOBAHUS IPOLIECCOB M 3aBUCHMMOCTEH IPU PEIIEHUH
3a1a4d U3 Ipyrux y4eOHbIX MPEAMETOB M PEealbHON JKU3HU, BhIpakaTh (OPMyJIaMH 3aBUCUMOCTH MEXAY
BEJINYMHAMY;

Hauyana MaTeMaTHYecKOIo aHAJIU3A:

CBOOOZHO oOmepUpoBaTh MOHATHAMH: apuMeTHyecKas M T'eOMeTpudeckas Iporpeccus,
0ECKOHEYHO yObIBaIOILasi TEOMETPHUECKast IPOrPECcCHsi, TMHEWHBINH U SKCIOHEHLIUAIBHBIN POCT, hopMysa
CJIOXKHBIX IIPOLIEHTOB, UMETh IIPEACTABICHIE O KOHCTAHTE;

HCIOJIB30BaTh IPOIPECCUU ISl PEIICHHS PEAJIbHBIX 3a7a4 IPUKIIaJHOTO XapaKTepa;

CBOOOZHO OIlepUpPOBAThH MOHSATHSIMU: 10CJIE0BATEIBHOCTD, CIIOCOOBI 3aJaHus
MOCIIEAOBATEIbHOCTE, MOHOTOHHBIE M OrPaHHYEHHBIE IIOCIECAOBATEIBHOCTH, IIOHUMAaTh OCHOBBI
3apOXKICHHUA MAaTEMaTHYECKOro aHaJIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOITHO OIIEPHPOBATH TOHATUSIMU: HENPEPHIBHBIC (DYHKIMH, TOUYKH pa3pbiBa Tpaduka GyHKINH,
acUMNTOTHI Tpaduka GyHKIIHNN;

CBOOOIHO OIEpUpPOBATh MOHATHEM: (YHKLHUS, HENpEephIBHAS Ha OTpPe3Ke, MPHUMEHSTh CBOWMCTBA
HeNpepbIBHBIX QYHKIIMH AJIS peLIeHus 3a1a4;

CBOOOIHO ONEpPUPOBATH MOHATHUSMH: MEpBasi M BTOpas NPOU3BOAHBIC (YHKLMUH, KacaTelbHas K
rpaduky QyHKINN;

BBIYUCIIATH IPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOI'O ¥ KOMITIO3ULIMH JBYX (DYHKUHMH, 3HATh
MIPOU3BOAHBIC AJIEMEHTAPHBIX (QYHKINH;

HCIOJIB30BATh TE€OMETPUUECKUH U (PU3NIECKUI CMBICII TPOM3BOJHOM ISl pELLICHHUS 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OTIEpUPOBATH HOHATHAMHI: MHOXKECTBO, OIIEpPAIMU HAJ MHOKECTBAMU;

HCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Uil OIMCAHUS peajbHBIX IPOLECCOB H
SIBJICHUH, TIPY PELICHUH 3aa4 U3 JPYrUX Y4eOHbIX HPEIMETOB;



CBOOOZIHO OMNEpPHPOBATH MOHSATHSIMU: OIpPEACICHUE, TeopeMa, ypaBHEHHE-CIEICTBUE, CBOMCTBO
MaTeMaTHYECKOTr0 00BEKTa, J0Ka3aTeNnbCTBO, PABHOCUIIBHBIC YPaBHEHHS 1 HEPABEHCTBA.

K kon1y obyuenust B 11 kiiacce o0ydaromuiicss HOMyYUT CIETYIOUIME IPEAMETHBIE Pe3yIbTaThl 10
OTAENBbHBIM TeMaM pabodell mporpaMMbl yueOHOro Kypca «Airedpa M Hayala MaTeMaTHYECKOTO
aHAIH3a»!

Yucsia ¥ BbIYHCTEHUA:

CBO6OILHO OICpUpPOBATh INOHATHAMHU: HATYPAJIbHOC WU LECJI0C YMUCIO, MHOXCCTBA HaTypaJIbHbBIX U
LIETBIX YUCEN, UCIOIh30BaTh Mpu3Haku nenuMocTt nensix uncen, HOJ u HOK naTypanbHBIX gucen s
peuieHus 3a1ad, IPUMEHTh aAroput™ EBkina;

CBOOO/IHO OIEpUPOBaTh MOHSATHEM OCTaTKa IO MOAYIIO, 3aMKCHIBaTh HATypajbHBIE 4YHCIA B
Pa3IMYHBIX MO3UITUOHHBIX CUCTEMAX CUHUCIICHUA,

CBO6OILHO OnCpUpPOBATHL TMOHATUAMU: KOMIIJICKCHOC YUCIIO U MHOXCECTBO KOMIUICKCHBIX YHCEII,
MPEACTABIATh KOMILJIEKCHBIE YHUCla B anreOpanyeckoil M TPUTOHOMETPUYECKOW (opMe, BHIMOIHSTH
apuMeTHIecKre Onepanuy ¢ HUMHA U H300pakaTh Ha KOOPJMHATHON TIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBO6OILHO OnCpUupoOBaTh IMOHATHUAMU. HPPALUOHAIBHBIC, ITIOKA3aTCIBHBIC U HOFapI/I(l]MI/I'-IeCKI/Ie
HEPABCHCTBA, HAXOAUTH UX PCIICHUSA C MTOMOUIBIO PABHOCUJIBHBIX MEPEXOI0B;

OCYIIECTBIIATH OTOOP KOPHEH MPU PELICHUH TPUTOHOMETPHUECKOTO YPABHEHHS,

CBO6OILHO OnCpUpoOBaATh MOHATUEM TPUTOHOMETPHUYCCKOC HEPABCHCTBO, IIPUMCHATH HeO6XOJII/IMBIe
q)OpMy_HBI A pE€HIC€HNS OCHOBHBIX THUIIOB TPUT'OHOMETPHUYCCKUX HEPABCHCTB,

CBOOOTHO OMNEPUPOBATH TOHSATHSIMH: CHCTEMAa M COBOKYITHOCTh YpPaBHEHHH W HEpPaBEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIICACTBUA, HAXOAWUTH PEHICHUA CHUCTEMBI U COBOKYHHOCTeﬁ
paloOHAJIBHBIX, UPpAllMOHATIBHBIX, ITOKA3aTEIIbHBIX U J'IOI‘apI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,

peuaTtb panroOHaJIbHBIC, HUppanroHaJIbHBIC, ITOKa3aTCIIbHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIKEe MOLYIIN U ITapaMeTPBhl,

IIPUMEHSTh IpauyecKue METOIbl JUIsl PELICHUs YpaBHEHMH M HEPAaBEHCTB, a TakXkKe 3a7ay c
napaMmeTpamuy;

MOJEIIMPOBATh peajbHble CUTYallUH Ha SI3bIKE aireOpbl, COCTAaBJIATh BBIPAKCHUS, YPaBHEHMUS,
HEpaBEHCTBA U UX CHUCTEMBI 10 YCIIOBHUIO 3aJlauH, UCCIIEA0BATh IOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM
ammapata aareOpsl, HHTEPIPETHPOBATH MOIYYEeHHBIH Pe3yIIbTaT.

DYyHKUNU U TPAPUKH:

CTPOHUTH TPa(PUKN KOMIO3UIMH (QYHKIMH ¢ TOMONIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS M CBOWCTB
KOMITO3ULIMH ABYX (DYHKLHI;

CTPOUTH reoMeTprudecKue 00pas3bl ypaBHEHUH U HEPABEHCTB HAa KOOPJMHATHOM MJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHSIME: TPa(PUKH TPUTOHOMETPHIECKUX (PYHKITUH;

MPUMEHSTh GYHKLUH U1 MOAEINPOBAHMS U HCCIIENOBAHNUS PEAbHBIX IIPOLIECCOB.

Hauyana MaTeMaTHYecKOro aHaIu3a:

HCIOJIB30BaTh IPOU3BOAHYIO Ul UCCIEA0BAaHUSA (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaxoIuTh HanOoJbllIee ¥ HAUMEHbLIIee 3HaUueHNs (PYHKLINU HENPEPHIBHOM Ha OTPE3KE;

HCIOJIB30BaTh NPOU3BOAHYIO /ISl HAXOXKICHUS HAWITYUILEro PELICHHUs B IPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-KOHOMHMYECKHX, 3a/avax, sl ONpEHeNeHus CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOTO
dbopmynoli wimm TpapUKOM; CBOOOJHO ONEPUPOBATH TOHATHSAMH: TEpBOOOpa3Hasl, OIpenenEHHBIN
WHTErpal, HaXxOAUTh IMEPBOOOpa3HbIC INMEMEHTapHBIX (PYHKIMHA M BBIUMCISATH HHTErpail mo Gopmyne
HzroTona-Jleionuna;

HAXOIUTb IIOLIAIH IIJIOCKUX QUIYp U 00BEMBI TEN € IMOMOILBIO HHTETpaa,;

UMETh MPEACTaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAaHUM Ha IIPUMEpPE COCTaBJIICHUS
g depeHIuaNbHbIX YPaBHEHHH;

pemaTth NPHUKJIAAHBIE 3aJa4d, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKOTO U (U3HMUECKOTO
XapakTepa, CpeiCcTBaMH MaTeMaTHYECKOr0 aHaIM3a.



TEMATHYECKOE [INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uugposbie)
n/n MPOrpaMMblI Bcero :f;;:ﬂ?ﬂbﬂme Il}{f)ﬁi:)l;zmecxne o0pa3oBaTeJibHbIE
pecypchl
MHOX€eCTBO JIeHCTBUTEIIHLHBIX YHCE]T.
1 Mmuorousniensl. PaninoHanbHble ypaBHEHUS U o4 1
HepaBeHCTBA. CHCTEMBI JIMHEUHBIX
ypaBHEHU I
5 Oyukimn v rpadukn. CrenenHas GyHKIUS ¢ 12 1
LIENTBIM TTOKa3aTeleM
3 Apudmerrnyeckuii KOpeHb N-0if CTereHu. 15 1
HpparmionansHbie ypaBHEHHS
4 ITokazatensuas ¢ynakius. [loka3aTensHbIC 10 1
YpaBHEHHS
5 Jlorapudbmudeckas GpyHKIH. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 TpuroHoMeTpuyIecKie BEIPAXKESHNS H 99 1
YpaBHEHHS
7 [TocremoBaTEIEHOCTH M ITPOTPECCHH 10 1
8 Henpeprisubie pynkmmu. [Tpon3Boanast 20 1
9 HOBTOPCHHG, 0000111eH1 e, CHCTEMATH3AIHS 5 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
11 KUIIACC
KoauiecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHme pa3iesioB H TeM (uugposbie)
n/m NMPOrpamMMel Bcero Kontpoapubie | Mpakmiieckue oOpa3oBaTesibHbIE
padoThI padoThI pecypesI
1 I/ICCJ'ICZ[OBaHer (hyHKITHMI ¢ TOMOIITHIO 99 1
MPOU3BOJHON




2 [TepBooOpa3Has u HHTErpaj 12 1

3 I'paduku TpUrOHOMETPUYECKUX (DYHKITUI. 14 1
TpuroHoMeTpuueCKre HEPaBEHCTBA

4 HppanuoHanbHble, TOKa3aTeIbHBIC U 24 1
sorapu(pMHUECKHE HEPaBEHCTRA

5 KomruiekcHble uncia 10

6 HarypanbHble U LieNbIe Ynca 10
CucreMbl paliMOHAIBHBIX, UPPAIIMOHATEHBIX

7 MOKAa3aTelbHBIX H JIOTapUPMUUECKUX 12 1
ypaBHEHU I

8 3amauu ¢ mapamMerpaMu 16 1

9 [ToBTOpEHue, 0600MIeHNE, CHCTEMATH3AITUS 16 5
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 136 10




Y4eonsii kype «I'eomerpus»

MHNOSACHHUTEJIBHASA 3AIIMCKA

I'eometpus siBseTcs OMHUM K3 0a30BBIX KypCOB Ha YpOBHE CpeJHEro 00IIero oOpa3oBaHUs, TakK
Kak oOeclieunBaeT BO3MOXKHOCTh HM3YYEHHS UCLHUILUIMH €CTECTBEHHO-HAYYHOW HANpaBICHHOCTH H
MpeAMETOB TYMaHUTapHOro HUKia. [10CKONBKY JIOTHYECKOe MBIIUIEHHE, (OpMUPYEMOe MPHU U3yYSHUH
00yYaroIIMMUCS TTOHATHIHBIX OCHOB T€OMETPHUH, TPH J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHH IICTIOYKH
JIOTHYECKUX YTBEP)KIEHUM TpU pElIeHHHd TeoMeTpUYecKHX 3a/ay, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIOTE3Bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPH pEIIeHUH 3aJad eCTECTBEHHO-HAYYHOIo IMKJIa, B
YacTHOCTH (PU3HYECKHX 3a/1ad.

Henbs ocBoeHus nmporpammsl yuebHoro Kypca «I'eomeTpusi» Ha yriryOlnEHHOM YpOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CHOCOOHOCTEH OOyJaromuxcsi TpU H3YYEHHH TE€OMETpPHH, KakK COCTaBJISIOIIEH
npeaMeTHol obnactu «Matematruka u HHQopMaTHKa» yepe3 odecreueHrne BO3MOKHOCTH TTPHOOpETeHUs
W UCTIONIb30BaHUs OoJiee TIyOOKMX TeOMETPHUYECKUX 3HAHHWK W JeWCTBUH, crieln(DUYHBIX TEOMETPHH, U
HEOOXOIMMBIX Ul YCHEHIHOro Hpo(ecCHOHAIBHOTO 00pa30BaHMS, CBS3aHHOTO C MCHOJIB30BAaHUEM
MaTeMaTHKH.

[IpuoputeTHbIME 3aJlayaMH Kypca TEOMETPUU Ha YIrIyONIEHHOM YpPOBHE, PACIIUPSIONIMMH U
YCHIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBISIOTCS:

pacipeHre TpEICTaBICHUsI O T'eOMETPUU KaK YacTh MHPOBOH KyJIbTyphl M (pOpMHUpOBaHUE
OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIINM MHUPOM;

(opmMupoBaHHME TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIINX
MaTeMaTHYECKNX MOJENAX, MO3BOJISIONINX OMUCHIBATh M M3y4aTh Pa3HbBIE SBICHUS OKPYXKAIOIIEro MUpa,
3HaHHUe NOHATUHMHOrO anmnapara 1o paszeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(dbopMHpOBaHNE YMEHUS BIAJICTh OCHOBHBIMH TOHSTHSMHU O NMPOCTPAHCTBEHHBIX (HUTYpax M HX
OCHOBHBIMH CBOMCTBaMHM, 3HaHHE TeopeM, (HOpMyT M yMEHHE HMX IPUMEHSTh, YMEHUS JOKa3bIBaTh
TEOPEMbI U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHHs 3a1ay;

(¢bopMHupOBaHHE YMEHMsI paclloO3HaBaTh Ha dYepTexax, MOICNSIX U B pEalbHOM MHpE
MHOTOTPaHHUKH U TeJla BpallleH!sl, KOHCTPYUPOBATh T'€OMETPHUECKUE MOJIEIIH;

(opMHUpOBaHHE IOHUMAHUS BO3MOKHOCTH AKCHOMAaTHUYECKOTO IIOCTPOEHUS MaTeMaTHUYECKUX
Teopuid, GopMUpOBaHUE IOHUMAaHUS POJIM AKCUOMATUKH IIPU IPOBEICHUH PACCYKICHUI;

(hopMHUpOBaHHE YMEHHUS BJIAJIETh METOJAMH JOKA3aTENbCTB U aJIrOPUTMOB DEIIEHMS, YMEHHUS UX
MIPUMEHSITh, IPOBOAUThL JOKA3aTeIbHBIEC PACCY)KACHHS B XOJAE PELICHUS CTEPEOMETPHUYECKHX 3a4ad U
3aj1ad ¢ MPAKTUYECKUM COAEpKaHueM, (POPMHUPOBAaHHE NIPEICTABICHUS O HEOOXOAUMOCTH AOKA3aTeIbCTB
pu OOOCHOBAHMM MATEMATUYECKMX YTBEP)KIEHHH M POJIM aKCMOMATUKU B IPOBEINCHUU IEAYKTHBHBIX
paccyXKIeHu;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIEKTYAJIIBHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
[I03HABaTEIIbHOM AKTUBHOCTH, HCCIEJOBATENbCKUX YMEHHUH, KPUTHYHOCTH MBIIIICHUS,, HHTEpeca K
H3Yy4YEHHIO T€OMETPUH;

¢opmMupoBaHre (YHKIMOHAIBHON IPAMOTHOCTH, PEJICBAHTHON I€OMETPUU: YMEHUS Paclo3HaBaTh
NPOSIBJICHUS TEOMETPUUYECKUX IIOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallUsiX M TpPH M3YyYeHUH JAPYIHX Y4YeOHBIX HPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJECIUPOBAHUS peajbHbIX CHTYallHi, HCCICAOBAaHUS IIOCTPOCHHBIX MOJEIeEH,
HWHTEpIPETaLH [TOIYyYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH  COJIEpKATENbHBIMU JHHUAMH Yy4eOHoro Kypca «['eomerpus» B 10-11 ximaccax
sBisitoTes: «IIpsiMble M TIOCKOCTH B IPOCTpaHCTBe», «MHOrorpanHuku», «Tena Bpamenus», «Bekrops
1 KOOPAWHATHI B IPOCTPAHCTBEY, «/IBIXKEHHS B IPOCTPAHCTBEY.

CdhopmymupoBannoe Bo PDPI'OC COO TpeGoBaHHE «YMETHb OINEPUPOBATH IOHITHUIMUY,
peleBaHTHBIMU T€OMETPUU Ha yriyOnéHHoM ypoBHe oO0ydeHust B 10—11 kmaccax, OTHOCHTCA KO BCEM
coZiepKaTebHBIM JIMHUAM y4eOHOro Kypca, a (OpMUpPOBaHHME JIOTMYECKUX YMEHHUH pachpenensercs He
TOJNBKO TIO COHEpPKATENbHBIM JIMHUSAM, HO W 1o rozam oOyuenus. CopepkaHue oOpa3oBaHus,
COOTBETCTBYIOILIEE MpPEIMETHBIM pe3yiabTataM ocBoeHus PDenepanbHOl pabodueil  mporpammel,
pacnpenenéHHbIM 10 rofgaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIHUIHAAIBHBIM BOIIPOCaM 00yYarolIuecss o0paliaiuch HEOIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAZICHUE TEOMETPUUYECKHMMH TOHATHSAMH W HaBbIKAMH IOCIENOBAaTENBHO M IOCTYNATENBHO, C
cOONIOAGHNEM TIPUMHLMIIA TPEEMCTBEHHOCTH, & HOBbIE€ 3HAHMSA BKIIOYAaTh B OOLIYI0 CHCTEMY



TEOMETPUYECKUX TMPEACTABICHUH OOydalomuXcs, pacmupss W yrayomsss e€, oOpasyst NpOdYHBIC
MHOXECTBEHHBIE CBSI3H.

[epexon k H3y4eHHIO TEOMETPUH Ha YrIIyOIEHHOM YpOBHE ITO3BOJISIET:

cozmatb ycioBus ansd  guddepeHumanuy  o0ydeHHs, TOCTPOCHHS  WHIUBHIYalIbHBIX
00pa3zoBaTeNbHBIX MPOTPaMM, OOECHEUUTh YIIyONEHHOE H3ydYeHHWE TEeOMETPUH Kak COCTaBIIAIOLIeH
yueOHoro npenmera «MaTemaTHKay;

MOJrOTOBUTh O0YYAIOIIUXCS K MPOJODKEHUIO U3yUSHHUS MaTEMaTHKH ¢ Y4€TOM BbiOOpa Oymyiei
npogeccun, o0ecrieunBas MPEEMCTBEHHOCTh MKy OOIIMM U PO(PECCHOHATLHBIM 00pa30BaHUEM.

Ha usyuenne yueGHoro xypca «I'eomerpusi» Ha yriayOiaéHHOM ypoBHe oTBomutcs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102 gaca (3 yaca B Heneno).



COJAEPXKXAHUE OBYUEHUA
10 KUIACC

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTEPEOMETpPHM. TouKa, NpsMas, IJIOCKOCTh, MPOCTPaHCTBO. [loHsThe 00
AKCHOMAaTHUYECKOM IOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIECTBUS U3 HUX.

B3aumHoe pacnonokeHue TMpSAMBIX B IIPOCTPAHCTBE: IEepeceKarolluecs, MapajuleidbHble U
CKpCIIUBAIOIIUECA IIPSAMBIC. HpI/I3HaKI/I CKpCIIMBAIONIUXCA TIPAMBIX. HapaHHCJ]I)HOCTb IpAMBIX H
IJIOCKOCTEN B MPOCTPAHCTBE: NApAJIEIBbHBIE NPSMBIE B IIPOCTPAHCTBE, NapaJUIEIbHOCTh TPEX NPSMBIX,
MapajieNbHOCTh MPSIMOM M TIOCKOCTH. [lapamiensHoe U IEeHTpajlbHOE MPOSKTHPOBAHUE, U300paKeHNE
¢uryp. OcCHOBHBIC CBOMCTBa IapajuICIBHOTO MPOCKTHpoBaHus. M300paxkeHue Guryp B mapajielibHON
MMPOCKIHH. Yriaer ¢ COHAIIpaBJICHHBIMHU CTOpOHAMH, YIroj MEXKAY IMIpAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEM: TMapalijielibHblE IUIOCKOCTH, CBOWCTBA MapasuleNbHbIX IJIOCKOCTEM.
[pocreiimue npocTpaHCTBEHHbIE (GHUTYPHl Ha IJIOCKOCTH: TETpadJp, NapallelenuIie]l, MOCTpoeHue
CEUCHMUI.

IlepnenMKyIIpHOCTD NPSIMOM M IUIOCKOCTH: IIEPHEHIUKYJSIPHBIE NpPsSMbIE B IPOCTPAHCTBE,
HpsIMBIE MapaJuIeNIbHbIE U NEPIEHAUKYISIPHBIE K INIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH MPSMOU U
IJTOCKOCTH, TeopeMa O TMPSMOH MEePHeHAUKYIIPHOW ITUIOCKOCTH. OpTOrOHANBHOE IPOEKTHPOBAHMUE.
HepneH)mens[p W HAKJIOHHBIC: PACCTOAHHUE OT TOYKH OO0 IIUIOCKOCTHU, PACCTOAHUE OT HpﬂMOﬁ a0
TUIOCKOCTH, TIPOEKIUST (QHUTYyphl HA IUIOCKOCTh. [lepHeHIUKYISIPHOCTh  TUIOCKOCTEH:  TPU3HAK
MIEPIIEHANKYIISIPHOCTH JBYX IUTOCKOCTel. Teopema o Tpéx meprneHanKysipax.

VY1l B IPOCTPAHCTBE: Yrojl MEXIY MPAMOW U IJIOCKOCTBIO, IBYTPAaHHBIA YIroJjl, JUHEHHBIA Yroj
IBYTPAaHHOTO yria. TpéXrpaHHbBII ¥ MHOTOTrpaHHbIE Yriibl. CBOWMCTBA IMJIOCKHX YIJIOB MHOTOTPAaHHOTO
yria. CBOICTBA TUIOCKUX M IBYTPAHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yTJa.

MHoOrorpaHHUKHU

Bunbl MHOrOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHsHuka. IIpus3ma: n-yroiapHas npusma, npsmas U
HaKJIOHHAs TPU3MBI, OOKOBas W IIONHAs MOBEPXHOCTh Mpu3Mbl. [laparmenenumnen, mpsMOYTONBHBII
napajjenenunes; U ero cpoiictBa. Kpardaifiine myTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. IlpoctpancTBeHHass Teopema I[ludaropa. ITupamuaa: n-yrojgpHas NUpaMuia, MNpaBUIbHAS U
yceu€HHas mupamuael. CpoiicTBa pébep W OOKOBBIX TpaHEW MpaBUILHOW MHpamMuabl. lIpaBHiIbHBIE
MHOTOIPaHHMKU: IIpaBUJIbHAS NPU3Ma U MpaBUIbHAS NUPAMHUAA, IPaBUIbHAS TPEYTrOlbHAsl NMUpaMuia U
MPaBIIIBHBIA TeTpasap, KyO. lIpencraBneHne o mpaBHIBHBIX MHOTOTPaHHHMKAX: OKTAdJIp, JOAEKAdIp U
HKOCadIp.

Brruncnenve 51eMEHTOB MHOTOTDAaHHUKOB: péOpa, muaroHamu, yriel. l[lmomanpe OokoBoi
ITOBEPXHOCTH MW TIOJIHOM ITOBEPXHOCTH MPSAMOM TPH3MBI, ILIOMIATL OCHOBAHHWH, Teopema O OOKOBOit
TTOBEPXHOCTH TPSAMOM Tpu3Mbl. [lmomazs OOKOBOW TIOBEPXHOCTH M ITOBEPXHOCTH IPaBUILHOU
NHUpaMUJbL, TEOPEMA O IUIOLIAAN YCEUEHHON MUPaMUIBIL.

Cummerpus B MPOCTPAHCTBE. DNEMEHThI CUMMETPUH MPaBUIBHBIX MHOMOIPAHHUKOB. CUMMETpHUS
B MpPaBWJIbHOM MHOTOIPAHHUKE: CHMMETPHUSl NapajUleJienuIleia, CHUMMETPUS IPABUIBHBIX IPU3M,
CUMMETPHSI NPABUIBHON TUPAMHUIBIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEAapHbIE, COHAIPABJICHHBIC U MPOTUBOIMOJIOXKHO HANpPaBJICHHBIE BEKTOpbl. PaBEeHCTBO BEKTOPOB.
JeiicTBUS ¢ BEKTOpaMHU: CIOKEHHUE U BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHUE
BeKTOpa Ha yucio. CBoOHCTBA CIIOXKEHUs BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOpa Ha yucio. [lonsrue
KOMIUIaHApHbIE BEKTOpbl. IIpu3HAK KOMIUIaHapHOCTH TPEX BeKTOpoB. IlpaBuio mnapamienenunena.
Teopema 0 pa3noKeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. lIpsMoyronbHas cuctema
KoopauHaTt B npoctpaHcTBe. Koopaunatel BekTopa. CBsA3b MEXKIYy KOOpIMHATaMU BEKTOpa H
KOOpJIMHATAMH TOYEK. YTOJ MEXKIy BekTopamu. CKaJIsipHOE IPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesia Bpamenus



[ousTHst: TUIMHAPHYECKAs TTOBEPXHOCTh, KOHMUECKasl TOBEPXHOCTh, chepruueckasi IIOBEpPXHOCTH,
oOpaszyrome moBepxHocTeil. Tema BpalieHWs: UWIMHAP, KOHYC, yCEUEHHBIM KOHYyc, cdepa, miap.
B3anmHoe pacnonoxeHue chepbl U IIOCKOCTH, KacaTelbHasl MIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha TUIOCKOCTU. Pa3BEpTka nunuuapa u konyca. Cummerpus cepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME TPSIMOYTOIBLHOIO
napasienenumnena 1 cieactsust u3 He€. OObEM MPsIMO U HAKIIOHHOM MPU3MBL, IHJIMHAPA, TUPAMUBI H
konyca. O0BEM 11apa U MapoBOro CErMenTa.

KOM6I/IH3HI/II/I TCII Bpall€HHUsA W MHOTI'OI'PaHHUKOB. HpI/I3Ma, BIMCaHHasd B HWJIWHAP, OINHCAHHAA
okono mumHApa. [lepeceuenne chepbl W mapa ¢ miockocThio. Kacanue mapa u cdepbl MIOCKOCTHIO.
[loHsiTHE MHOTOTPaHHWKA, OMHMCAHHOTO OKOJNO cepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHHUK WM TEJIO
BpalEHU.

[Tnomans NOBEPXHOCTH IWIMHIpPA, KOHyca, Iuom@anab chepsl u e wyacred. I[logobue B
npocTpancTBe. OTHOIIEHHE 00BEMOB, IUIONIAJCH IMOBEpXHOCTEeH MomoOHbIX (uryp. IIpeoOpasoBanue
nojo0us, romoteTus. Pelrenne 3a7a4 Ha TNIOCKOCTH € UCTIONIb30BAHNUEM CTEPEOMETPHUYECKHX METOIOB.

ITocTpoenmne ceueHUit MHOTOIPAHHUKOB W Tel BpAICHHUS: CEUCHUsS IMIIMHIApa (MapauieabHO U
MIEePIEHANKYISIPHO OCH), CEUEHHUS KOHYca (IapaJiieibHbIe OCHOBAHHIO M MPOXOSIINE Yepe3 BEPIINHY),
CEUeHHUs Iapa, METOJbl MMOCTPOCHUSI CEUEHHIi: METOJ| CIIEIOB, METOJ] BHYTPEHHEro MPOEKTHPOBAHUS,
METO/I TIepeHoca CeKyIIel TUIOCKOCTH.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpocrpaHcTBe. Omnepanuu HaJl BEKTOpaMH. BekTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOKeHHUA. IpsMoyronbHas cucrema KOOpIMHAT B mpocTpaHcTBe. KoopanHaTs
BekTopa. Pa3znmoxenue Bekropa mo 0azucy. KoOpIWHATHO-BEKTOPHBIM METOJ TpPU  pEIICHHH
TeOMETPUICCKUX 3aJad.

JBUKeHUs B MIPOCTPAHCTBE

Jswxenus mpoctpancTBa. OtobpaxkeHus. JIBrkeHus W paBeHCTBO (uryp. OOmme CBOWCTBa
JBWOKEHUN. Buabl JBWXKEHUN: NapalielbHbI TIEPEHOC, LEHTpalibHasi CUMMETPHUA, 3€pKajbHast
CUMMETPHsI, TIOBOPOT BOKPYT psimoit. [IpeobpazoBanms momodus. [Ipsmas u chepa Dinepa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYEBHOI'O KYPCA «I'EOMETPUSD»
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHETO OBIIIET'O OBPA3OBAHHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazkaanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh TPAKAAHCKON IMO3MIMU OOy4YaroIIerocss Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHHCKOro o0OlIecTBa, NPEICTABICHWE O MAaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS
PasIUYHBIX CTPYKTYp, SBIEHHH, MPOLEAYP TPa)kTaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYTOE),
YMEHHE B3aUMOJCHCTBOBaTh C COLMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIMSIMH H
Ha3HaYCHUEM;

2) maTpUOTHYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCHUICKOM TIpa)XIaHCKOM WACHTHYHOCTH, YB@KEHHs K MPOLUIOMY U
HACTOSILIEMY POCCHIMCKOM MAaTreMaTuKd, LEHHOCTHOE OTHOLICHWE K JOCTHKEHHUSM POCCHHUCKUX
MAaTeMAaTUKOB M POCCHUMCKOM MAaTEMaTHUYECKOM NIKOJbI, HCIOIb30BAHHUE 3THUX NOCTUXKEHUU B JPYruX
HayKax, TEXHOJIOTUSX, Chepax 3IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAaHHE JYyXOBHBIX IIEHHOCTEH POCCHHMCKOro Hapoaa, Cc(pOpMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOr0 MOBEACHUS, CBS3aHHOIO C NMPAKTUYECKUM NPUMEHEHHEM IOCTHKEHHH HayKu H
JeATEeNIbHOCTBIO YUEHOI0, OCO3HAHHE JINYHOrO BKJIa/1a B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro;

4) 3cTeTHYecKoe BOCIIUTAHHE:

JCTETHMYECKOE OTHOLIEHHE K MHpPY, BKIIOYas ICTETHKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HHH, BOCIPUMMYMBOCTD K MaTEMAaTHUYECKUM acIIeKTaM Pa3IHuHBIX
BHJIOB HCKYCCTBA;

5) ¢pu3nyeckoe BocnuTanue:

c(OPMUPOBAHHOCT YMEHHUSI NPHUMEHITh MaTEeMaTHYECKHE 3HAaHHMS B HHTEpecax 3J0pOBOTO U
OezomacHOro o0pasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3OPOBOE IHUTAaHHE,



cOaaHCUPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, pEryyspHas (Qu3MUecKash aKTHMBHOCTB), (DU3MUECKOE
COBEPIICHCTBOBAHUE IIPU 3aHATHUSAX CIIOPTUBHO-03/]0POBUTEIBHON JESITEIBHOCTHIO;

6) TpyA0BO€ BOCIUTAHHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEPEC K Ppa3IM4YHBIM cdepam
poheCCHOHATBHOM ACATEILHOCTH, CBA3aHHBIM C MATEMATUKON U €€ IPHIIOKEHUSIMH, YMCHUE COBEPIIAThH
OCO3HAHHBIA BBIOOp Oyayuiel mpodecCHH € PEau30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKOMY OOpa30BaHUIO M CaMOOOPa30BaHHMIO Ha MPOTSHKEHUH
BCEH JXM3HM, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJad MaTEeMaTHYECKOH
HaIpaBIEHHOCTH;

7) 3KOJIOTHYECKOE BOCITUTAHNE:

c(hOPMHUPOBAaHHOCTH IKOJIOTMUYECKONW KYJIBTYphI, IOHUMAHUE BIHMSIHUAS COLUAIBHO-3KOHOMUYECKUX
MPOIIECCOB Ha COCTOSHUE MPHUPOAHOW M COLMANBHOW Cpelbl, OCO3HAHHE TIIO0ANBHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOJIEM, OPUEHTAIMS Ha MPUMEHEHHUE MAaTeMaTHUYeCKUX 3HAHWM JUIsl pelieHus 3a1a4d B
obnacTu OKpykaroliel cpefpl, IJIAHUPOBAHUE TOCTYIKOB W OIICHKM MX BO3MOXKHBIX TOCIIEACTBUI st
OKpY’Kalolllel Cpebl;

8) HeHHOCTH HAYYHOT O O3HAHUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIISCTBEHHOW NPAKTHKH, MOHUMAaHME MAaTEeMAaTUYeCKOW HAayKd Kak chepbl uelloBeueCKOH
JESTEIBHOCTH, DTAlOB €€ pa3BUTHS M 3HAYMMOCTH IS PA3BUTHS ITUBUIIM3AIIAN, OBJIIAJICHHE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOH KaK CPEICTBOM ITO3HAHUS MHPA, TOTOBHOCTH OCYIIIECTBIISATH
MIPOEKTHYIO U MCCIIEAOBATENBCKYIO AEATENbHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/bHbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1elicTBUSA

ba3oBble Joruyeckue geicreus:

BBIBIIATE M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPH3HAKA MAaTEMAaTHUECKUX OOBEKTOB, MOHSTHH,
OTHOUIEHUI MeXIy MOHATUAMHU, GOPMYJINPOBATh ONPEIEICHUS NOHATHH, YyCTAHABIMBATh CYIIECTBEHHBIN
MIPU3HAK KIacCU(pHUKALMU, OCHOBAHUS JUIsl 0000IIEHUS M CPAaBHEHHSI, KPUTEPUH IIPOBOAMMOTrO aHAIN3a;

BOCIIpUHUMATh, (OpPMYJIUpOBaTb U  IIPeoOpa30OBBIBATh  CYKICHUS: YTBEpAMUTEIbHBIE U
OTpULIATENbHbIC, €MIUHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBIBIIITE MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IPOTUBOPEUNs B (haKTax, JaHHBIX,
HaOMIOAEGHUSX U YTBEP)KIACHUSAX, MpellaraTb KpPUTEPUM JUIS BBIIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTb BbIBOABI C HCIOAb30BAHMEM 3aKOHOB JIOTHMKH, JEIYyKTHBHBIX M HHAYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIOUYEHUH 10 aHAJIOTUY;

IIPOBOANUTH CaMOCTOSITENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKAECHUM (IIpsIMble U OT
IIPOTUBHOTO), BBICTPAaUBAaTh APTyMEHTALMIO, NPHUBOAUTH IPUMEPBl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXIECHHS U BBIBOJBL;

BBIOMpATh CIOCO0 pelIeHrss y4eOHOW 3amaun (CpaBHHUBAaTh HECKOJNBKO BapHAHTOB pEIICHUS,
BbIOMpPAaTh HanboJee NOAXOISAIIUI C yYETOM CAMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBarenbcKue AeiicCTBUA:

HCIOJIB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT IIO3HaHMA, (HOpMynIHpOBaTh
BOINPOCHI, (PUKCUPYIOLINE MPOTUBOpEUNE, IpodiieMy, YCTaHAaBIMBATh UCKOMOE M AaHHOE, (OpMUpPOBATH
TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO TO3UINI0, MHEHUE;

MPOBOANTE CaMOCTOSITEIBHO CIIJIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAaHHE MO YCTAHOBJICHUIO
0COOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SIBICHMS, MNPOLIECCa, BBIBICHHUIO 3aBHCHUMOCTEH MEXIy
00BbeKTaMH, SIBJICHUSIMH, IPOLIECCaAMH;

CaMOCTOSATEIBHO (OPMYIHpPOBaTh OOOOLICHHS W BBIBOABI 10 peE3yibTaTaM IPOBEIEHHOTO
HAOJIOAGHHS, WCCIIEOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh IIONYYEHHBIX pPE3YJbTaTOB, BBIBOJOB U
0000IIEHHIA;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, A TAK)KE BBIIBUTATh IMPEANONOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:



BBISBJIATH JeDUIUTH MHPOPMAIUH, TaHHBIX, HEOOXOJMMBIX JUIS OTBETa Ha BOTIPOC U ISl pEIICHUS
3aj1auy;

BBIOMpPATh HH(OPMALIUIO U3 UCTOYHUKOB PA3JINYHBIX TUTIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPIPETHPOBATH HH()OPMALIUIO PA3TIMYHBIX BUIOB U (OPM MPEICTABIICHUS;

CTPYKTYpPHpOBaTh HH(OpMaIHIO, MPENCTaBIATh € B PaslM4HBIX (popmax, HMIUTIOCTPUPOBATH
rpaduyeckuy;

OLIEHUBATD HAAEKHOCTH MHPOPMAIIMHU T10 CAMOCTOATENBEHO CHOPMYTHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepCcAIbHbIE yUeOHbIE 1eliCTBUS

Oo0menue:

BOCIIpUHUMATL U (I)OpMyHI/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIIOBUSAMU U LCIISIMU O6HICHI/I$[,
SICHO, TOYHO, T'paMOTHO BBbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX M IHUCBMCHHBIX TCKCTaX, daBaTb
MOSICHEHUS 110 XO/ly pELIEHUS 3a/1a4l, KOMMEHTHPOBATh II0JyYEHHBIN pe3yJbTar;

B XO0Jie 00CYXXJIEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOH TeMbI, IPOOJIEMBbI, periaeMoi
3aaa4yM, BbICKa3blBaTb HJACH, HAICICHHLBIC Ha IIOHMCK PCIICHUA, CONOCTaBJIATHL CBOU CYXKICHHUA C
CYyXXJACHUAMU JApYrux Y4YaCTHHUKOB JAuaJora, O6Hapy)KI/IBaTI) pasimynue Mu CXOJACTBO HO3I/IHPII>'I, B
KOppeKTHOH (opMe GOpMyITUPOBATh PA3HOTIIACHUS, CBOU BO3PAKCHHS,

npeaCTaBIATh PEIYILTATHI peuICHuA 3aJa4u, OKCIICPUMCHTA, HUCCICA0OBaHMU, IIPOCKTa,
CaMOCTOSATEILHO BBIOMPaTh (QopMaT BBICTYIIGHWS C Y4€TOM 3ajad TpEe3eHTallid U OCOOEHHOCTEH
ayJNTOPHHL.

PerynsaTuBHbIe yHUBEpcATbHBIE YueOHbIe elicTBUSA

Camoopranu3anusi:

COCTaBJIATH IJIaH, aJITOPUTM PECHICHUA 3aJayuu, BBI6I/IpaTB croco0 peuicHus ¢ y‘-IéTOM NMCHOIIINUXCS
peCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BaPHUAHTHI PEIICHHH C
y4éTOM HOBOW HH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHATBHBI HHTE/JIEKT:

BJIAJCTh HaBBIKAMH IIO3HABATENBHON pe(IEKCMH KaK OCO3HAHHs COBEpIIAeMBIX IEHCTBUI W
MBICITUTEIBHBIX MPOLECCOB, HMX PE3YJIbTaTOB, BIAACTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOIIS
mpolecca U pe3ysbTaTa peleHuss MaTeMaTHIeCKON 3a1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh P PELICHUH 3a]a4l, BHOCHTh KOPPEKTHBEI
B JCATEIFHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HAMJICHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJbTaTa IEIH U YCIOBHSM, OOBSCHATH MPUYUHBI JOCTHKCHHUS HIIH
HEJIOCTIDKEHHS Pe3yJIbTaToB JeATeIbHOCTH, HAXOMUTD OIIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITETbHOCTD:

MOHMMATh U HCIIOIB30BATh NMPEUMYIIECTBa KOMAaHAHON M MHIUBUIYaIbHON PaOOTHI IIPU PEIICHUN
y4eOHBIX 3a1a4, IPUHUMATH IIeTb COBMECTHOU JEATEIHHOCTH, TUIAHHPOBATH OPTaHU3ALUI0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI padoT, JOTOBapUBATHECS, OOCYKIATh MPOIECC M PE3yNbTaT paboTEl,
0000111aTs MHEHHST HECKOJIBKUX JIFOJIEN;

y4acTBOBaTh B TPYMIIOBEIX opMax padoTsl (00CykaeHusl, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD)
U WHBIE), BBIIOIHATH CBOIO YacTh PabOTBl M KOOPAMHHPOBATH CBOW JEHCTBHUS C JIPYTUMH WiICHAMH
KOMaHJIbl, OIICHMBATh KaYECTBO CBOETO BKJIAJIA B OOIMIMI MPOIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHHKaMH B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca obydaromuiicss HAy9uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSTHSMU CTEPEOMETPHM IIPH PEIISHUH 3amad |
MIPOBEIECHUH MaTEeMaTHYECKHX PacCyKICHUII,

® TPUMEHITH aKCHOMBI CTEPEOMETPHH W CIEICTBUS M3 HUX IPU PEHICHHMH T'€OMETPUYECKHX
3a1ay;

e iIaccuUIMPOBaTh B3aMMHOE PACIIOJIIOKEHHE INPSAMBIX B HPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, NPSAMBIX U TNIOCKOCTEH B IIPOCTPAHCTBE;



CBOOO/IHO OIIEpUPOBATh NOHATHAMH, CBA3aHHBIMH C YTIIAMH B IPOCTPAHCTBE: MEXKIY MPSMBIMH
B MIPOCTPAHCTBE, MEX/Y MPSIMON U MIIOCKOCTbIO;

CBOOO/IHO ONIEPUPOBATH OHITHUSMH, CBSI3AaHHBIMU C MHOTOT PAHHUKAMI;

CBOOOIHO  paclo3HaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHUKOB  (MIpU3Ma, NHPaMHUa,
MPSIMOYTOJIBHBIN TapajuleNienuies, Kyo);

KJIACCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOWPAsi OCHOBAHUS JUISl KJIaCCU(DUKALINHT;

CBOOOJIHO OTIEPUPOBATH MMOHATUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPaHHUKOB TJIOCKOCTBIO;
BBHIMOJTHATh TapalielbHOe, IIEHTPaIbHOE M OpPTOrOHAIBHOE MPOSKTHpOBaHUE (UTryp Ha
IJIOCKOCTD, BHITIOHATH N300pakeH!s PUTYp Ha IIOCKOCTH;

CTPOUTH CEUEHHsI MHOTOTPAHHUKOB Pa3INYHbIMU METOJAMH, BBIIOIHATE (BEIHOCHBIC) TJIOCKUE
YepTeXKH U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHHU3Y;

BBIYUCIISTH TUIOMIA/IN MIOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THpaMu/Ia), TEOMETPHYECKUX
TeJl ¢ IpUMEHEHHEM (HOPMYIT;

CBOOO/IHO ONEPHUPOBATH MOHATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTpP, OCh U IUIOCKOCTh
CUMMETPHH, EHTP, OCh M TUIOCKOCTh CHMMETPUH (PUTYDHI;

CBOOO/IHO OIEPHPOBATH TMOHITHSMH, COOTBETCTBYIOIIUMH BEKTOpPaM W KOOpJIUHATAM B
MIPOCTPAHCTRBE;

BBITIOJTHATH JICHCTBUS HaJl BEKTOPAMU;

pemarh 3aJadd  Ha JIOKAa3aTelbCTBO MAaTEMAaTHYECKUX OTHOIIEHWH ¥ HaxOXKJCHHE
TrEeOMETPUYECKAX BEITMYUH, MPUMEHSS W3BECTHBIC METONBI MPH PENICHUH MaTeMaTHYECKHX
3aJ1a4 TIOBBIIIEHHOTO M BEICOKOT'O YPOBHSI CIIOKHOCTH;

NPUMEHSTh TPOCTEUIINE TPOrPAMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IPH PENICHUH CTEPEOMETPHUYECKHX 3a/1a4;

W3BIIEKaTh, TPEOOpa3OBHIBATE W HMHTEPIPETUPOBATh HHPOPMALUIO O TPOCTPAHCTBEHHBIX
TeOMEeTPUYECKUX (HUTypax, MPEACTABICHHYIO HA YePTEXKaxX U PHCYHKaX;

IPUMEHATh TONydYeHHBIC 3HAHWA Ha IPAKTUKE: CPAaBHUBATh W AHAJIN3HPOBATh pPeaJbHbIC
CUTyallu{, NPUMEHSTh HM3yYCHHBIC MOHATHS B TPOIECCe MOMCKA pEIICHUS MaTeMaTHYeCKU
copmMynupoBaHHOM TPOOIEMBI, MOACTUPOBATH PEaJbHbIC CHUTYallMH Ha S3bIKE I'€OMETPHH,
HCCIIEA0BATh OCTPOCHHBIC MOJEIH C HCIIOJIb30BAaHUEM T'€OMETPHUYECKUX IMOHATHH M TEOpeM,
ammapaTta anreOpel, pemiaTh [PAaKTHYEeCKHE 3a/add, CBS3aHHBIE C  HAXOXJICHHEM
TeOMETPUYECKUX BEITHYHH;

UMETh TPEJCTaBICHNS 00 OCHOBHBIX J3Talax pPa3BUTHS T'€OMETPHH KaK COCTABHOW YacTH
(byHIamMeHTa pa3BUTHS TEXHOIOTHHA.

K xonty 11 kiacca obydaromuiicss HayIuTCs:

CBOOOJHO OIEpUpPOBATH IMOHATHSAMHM, CBS3AHHBIMH C IWJIMHIPUYECKOH, KOHHYECKOH U
chepruaecKor MOBEPXHOCTIMH, OOBSICHITH CITOCOOBI MTOTYIEeHHUS;

OIIEPUPOBATh NOHATUSAMH, CBI3aHHBIMH C TEJIAMHU BpPALICHHUS: IIMIMHAPOM, KOHYCOM, Chepoii u
1apoMm;

pacmo3HaBaTh Tena BpamieHns (IMIMHAP, KOHYC, cdepa W miap) U OOBICHATH CHOCOOBI
MIOTy4YCHUS TEJl BPAICHNUS;

KIaccH(UIMPOBATh B3aUMHOE PACHOIIOKEHUE CHEphI U IIIOCKOCTH;

BBIYHCIIATh BEIMYHHBI AJIEMEHTOB MHOTOTPAaHHHWKOB M TeNl BpAIlIeHHs, 00BEMBI M IUIOMIAIN
MOBEPXHOCTEHl MHOTOTPAaHHUKOB W TN BPAIICHHS, T'€OMETPUYECKHX Tel C HPHUMEHEHHEM
dopmyur;

CBOOOJHO ONEPHPOBATh IOHATHAMH, CBS3aHHBIMH C KOMOMHALMSMHU Tel BpAIICHUS |
MHOTOI'PaHHUKOB: MHOTOI'DaHHUK, BIIMCAHHBIN B cepy M ONMUCAHHBIA OKoJIO chepsl, chepa,
BITMCAHHAsl B MHOTOI'PAHHUK WM TEJIO BPAIICHNUS;

BBIYHCIIATH COOTHOUICHHS MEXKIY TUIOMAIIMH TIOBEPXHOCTEH 1 00bEMaMu MOZOOHBIX TEI;
n300pakaTh u3ydaeMble (UTYpHI, BHIIOIHATH (BBIHOCHBIC) TIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJl BPAILlCHUS;
W3BJIEKAaTh, MHTEPHPETHPOBATb M NPeoOpa3oBbIBATH HH(YOPMAMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEeXKax U PUCYHKAX;

CBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH OTlEpalvi HaJl BEKTOpaMu;



3a/1aBaTh IIJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT;

pemaTs reoMeTpUYecKie 3a7ayd Ha BBIYMCIEHUE YTJIOB MEXAY NPSAMBIMH U IUIOCKOCTSAMH,
BBIYMCIIEHHE PACCTOSIHMM OT TOYKHM JO IIJIOCKOCTH, B LIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METOJa IIPU PELLECHUY;

CBOOOZIHO ONEpPHPOBATh MOHSTHSIMH, CBS3aHHBIMH C JBIDKCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKEHUI;

BBITIOJTHATh M300pa)KCHUSI MHOTOTPAHHHKOB M TeNl BpallleHHs MpH MapajieIbHOM IepeHoce,
LEHTPAIBHON CHUMMETPUH, 3€PKAJIBHOM CHUMMETPUH, IIPA IOBOPOTE BOKPYI IIPSIMOW,
peoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHS MHOTOTPAaHHUKOB W TeNl BpAIICHHS: CEYCHUs LHMIMHApa (MapauielnbHO U
MEPIICHANKYJISIPHO OCH), CE€UeHHUs KOHyca (IapajuleibHble OCHOBAHUIO U MPOXOSIIUE uepe3
BEPIINHY), CEYEHHUS I1apa;

HCIOJIB30BaTh METOJbl IIOCTPOEHUS CEYEHHM: METOJ CIEJO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEN INIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKIE YTBEPIKICHHUS;

NPUMEHSTh  reoMerpuyeckue  (akThl  JUIsL  pElHIeHHsl  CTePeoOMETPUYECKHX  3ajad,
MPEAIIONATAIIMX HECKOIBKO IIAr0B PELIECHUs, €CJIM YCIOBUS IPUMEHEHUS 3aJlaHbl B SIBHOU U
HesIBHOH (opme;

pewiath 3ajadyd  Ha  JOKA3aTEIbCTBO MAaTEMATHMYECKUX OTHOLIEHUH M HAXOXKJECHUE
TeOMETPUYECKHUX BETNYHH;

MPUMEHATh MPOrpaMMHBIE CPEACTBA W JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI TIPH
PELIEHUH CTEPEOMETPUYECKUX 3a]1a4;

MIPUMEHATH TONydYeHHbIE 3HAHWA Ha IPAKTHKE: CPaBHHMBATh, AHAIM3UPOBATH U OIEHHUBATH
peasbHbIe CUTYyallud, IPUMEHSITh U3yUeHHbIE ITOHITHS, TEOPEMBI, CBOMCTBA B MPOIIECCE ITOUCKA
pelieHus MaTeMaThdecku CGhOpPMYJIMPOBAHHOW IpOOJIEMBI, MOXEIUPOBATh peajbHbIE
CUTyallul Ha A3BIKE T'€OMETPHM, HCCIENOBAaTh IMOCTPOCHHBIE MOJIEIU C HCIIOJIB30BAHUEM
reOMETPUYECKUX MOHATHM M TeopeM, ammapara aiareOpbl, pelaTh MpaKTHYECKHe 3ahauH,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUUECKUX BEINYHH;

HMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Talax pPa3BUTUS I'E€OMETPUU KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTUS TEXHOJIOTUH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHBIE
Ne HaumenoBaHue pa3iejioB U TeM (uudposrbie)
n/m NMPOrpaMMblI Bcero Kontposenrie | lpaxmueckue o0pa3oBartejibHbIE
padoThI padoThI pecypeI
1 Beenenue B crepeomerpuio 23 1
2 B3anMHOe pacronoxeHue npsiMblX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh MPSIMBIX U TNIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHzxmfyns[pHocn) MPSMBIX U o5
IJIOCKOCTEH B IIPOCTPAHCTBE
5 YTIBI M PacCTOSIHUS 16 1
6 MHororpaHHUKA 7 1
7 BekTophl B IpOCTpaHCTBE 12
8 HOBTOPCHI/IC, 0000111eH1E U CUCTEMATH3aLIUs 5 5
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
11 KUIIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHnoBaHue pa3iejioB U TeM KoHTpoTbHbie TpaxTuaeckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTteibHbIE
padoThI padoThI pecypes
1 AHammTHYeCKass TeOMETPHS 15 1
5 [ToBTOpeHue, 0606meH1/£e u 15 1
CUCTeMaTH3aIns 3HAHUH
3 OOBEM MHOTOrpaHHHKA 17 1
4 Tena BpareHus 24 1
5 [Tnommamym moBepxHOCTH ¥ 00HEMBI 9 1
KPYTJIBIX Tel
6 JBrxenus 5 1




[ToBTOpenue, 06001IIeHNE U CUCTEMAaTH3AIINS
3HaHUUI

17

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YueOublil Kypc «BeposiTHOCTD M CTATUCTHKA)

MHNOSACHHUTEJIBHASA 3AIIMCKA

VY4eOHbIi Kypc «BeposiTHOCTh M CTaTUCTHKA» YIIIyOIEHHOTO YPOBHS SIBIISIETCS MPOJIOKEHUEM H
pPa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca yrIyOJEHHOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusl. Y4ueOHBIH Kypc MpeaHa3HaueH st (GOpMHpOBAHHUS y OOyYaroIMXCS CTATHCTHYECKON
KYJIbTYpPbl U IOHUMAHUS POJU TEOPUH BEPOSTHOCTEW KaK MaTEeMaTHYECKOTO MHCTPYMEHTA JJIs U3Y4eHUs
CIly4alHbIX COOBITHI, BETMYUH W TporeccoB. [Ipu wm3ydyeHHH Kypca 00OramaroTcsl IMpeAcTaBICHUS
00y4Jarommxcst 0 METO/IaX MCCIEeOBaHUSI M3MEHUMBOTO MHpA, Pa3BHBACTCS MOHUMAaHHUE 3HAYMMOCTH H
OOIHOCTH MaTEeMaTHYECKUX METO/IOB MO3HAHHS KaK HEOTHEMIIEMOW YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOI'0 MHUPOBO33PEHU.

Conep:kanre y4eOHOro Kypca HalpaBlieHO Ha 3aKperUIeHHe 3HAHUM, MOTYYEeHHBIX PU H3YYCHUH
Kypca Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHHs, M HA Pa3BUTHE MPEACTABICHHNA O CIy4alHBIX
BETMYMHAX M B3aMMOCBS3SX MEXKIY HUMH Ha BaXKHBIX MPUMEPax, CIOKEThI KOTOPHIX IMOYEPIHYTH U3
OKpyXaromero Mupa. B pesynbrate y oOywaromuxcs AOMKHO C(HOpMHPOBATHCS TMpPENCTaBICHUE O
Hanbojee YHNOTPEOMTENBLHBIX W OONIMX MaTEeMaTHUYECKHX MOJIENAX, HCIOIb3yEeMbIX JIIsl OMHUCAHUS
AQHTPOTIOMETPHYUECKUX M JIEMOTpaQUUECKUX BEIHYHH, MOTPEITHOCTEH B Pa3lUYHBIC poja M3MEPEHUSIX,
JUTUTETBHOCTH 0€30TKa3HOM paboThl TEXHUYECKMX YCTPOWCTB, XapaKTEPHCTHK MAacCOBBIX SIBICHWH WU
MPOILIECCOB B 00IIecTBe. YUeOHBIH KypC SABJsSETCsS 0a30i JJ11 OCBOCHHUS BEPOSTHOCTHO-CTATUCTHUECKUX
METOJI0B, HEOOXOAWMBIX CIEIHAINCTaM HE TOJbKO WH)KEHEPHBIX CIENHaTbHOCTEH, HO TaKxke
COIMATBHBIX W TCHUXOJIOTHYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYMTEIHHOMN
Mepe MCTOIB3YIOT anmnapar aHann3a OOJbIINX JaHHBIX. L{eHTpanpHyIO 9acTh y4eOHOro Kypca 3aHHMaeT
oOcyxneHne 3akoHa OonbmMX Yucen — (YHIAMEHTaJbHOTO 3aKOHAa MPUPOIBI, HMEIOIIEro
MaTeMaTHYEeCKyI0 (popMaIu3aIuio.

B cootBercTBMM ¢ yKa3zaHHBIMH I[ENIIMH B CTPYKType ydeOHoro kypca «BeposTHocTh u
CTaTUCTHKa» Ha YIIyONEHHOM YpOBHE BBIJICIICHBI OCHOBHBIC cojepKarelbHble JIMHUM: «ClydaiHble
COOBITHS U BepoATHOCT» U «CITyJaifHble BETHYMNHBI U 3aKOH OOJBIINX YHCE».

[ToMrMO OCHOBHBIX JHHUH B y4€OHBIM Kypc BKIIIOYEHBI 3JIEMEHTHI TEOpHH TpadoB U TEOpUHU
MHOXKECTB, HEOOXOJMMBIE ISl TIOJTHOIIEHHOTO OCBOSHMSI MaTepuaja JaHHOro y4eOHOro Kypca H
CMEXHBIX MATEMAaTHYECKHUX YIEOHBIX KYPCOB.

Conepxxanne muann «CirydaiiHble COOBITHS U BEPOSTHOCTH CITY>KUT OCHOBOH TSI ()OPMHPOBAHIS
MPEACTABICHUNA O PACIPENETICHUN BEPOSTHOCTEH MEXAY 3HAUCHHUSIMU CIy4YaWHBIX BEIWYMH. BaxkHyro
4acTh B OTOM COAEP)KATENFHOW JMHUHM 3aHUMAaeT H3ydeHHe TeOMEeTPUYecKOro M OWHOMHAJIBHOTO
pacrpeneineHuii U1 3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTAMU — IOKA3aTENbHBIM M HOPMAaJbHBIM
pacnpeneneHusIMu.

Tembl, CBsS3aHHBIE C HEHOPEPHIBHBIMU CIyYalHBIMU BEJIMYMHAMU M pacHpeleieHUsIMU,
AKIEHTUPYIOT BHUMAaHHE OOYYAIOMIMXCS HA OMHMCAHWUN M W3YyYSHHWH CIy4allHBIX SBICHUH C TOMOIIBIO
HenpepbIBHBIX (QyHKOuHA. OCHOBHOE BHUMAaHHE VAEISASTCA IOKAa3aTeIhbHOMY W HOPMAIbHOMY
pacopeneneHusIM.

B ydebHOM Kypce mpemycMaTpUBaeTcsi O3HAKOMHUTENBHOE W3YYEHHE CBSI3M MEXIY CIydalHBIMH
BEeIMYWHAMH W OMHCAHWE JTOW CBSI3M C MOMOIIBI0 KOd((HUIMEHTa KOPPENSIUU U ero BBIOOPOYHOTO
aHajora. OTH 3JIEMEHTBl COIEpKaHUsl Pa3BUBAIOT TeMy «JluarpaMmbl pacCeMBaHMs», U3YUYEHHYIO Ha
YpOBHE OCHOBHOTO O0IIIEro 00pa30BaHMs, ¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS M3 KypCOB anreOphl U
FEOMETPUH.

Emé oauH »s1eMeHT colep:KaHWsl, KOTOpBIM Mpeasaraercs Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCTIEIOBATENFHOCTh  CITy4YalHBIX HE3aBHCHMBIX COOBITHI, HACTYNAIOMIMX B EIWHUILy BpPEMEHHU.
O3zHakOMIIEHHE C pacrpeieleHneM BEpOSTHOCTEH KOIMYECTBAa TaKUX COOBITUH HOCHT Pa3BUBAOIIHMA
XapakTep W SBISETCA aKTyalIbHBIM Ui OyaymX aOWTypHUEHTOB, MOCTYMAIONMX Ha Yy4YeOHBIE
CHENNaTbHOCTH, CBSI3aHHBIE C O0IIECTBEHHBIMU HAYKaMHU, TICIXOJIOTHEN U yIIPaBICHUEM.

Ha unzyuenne yuebHoro xypca «BeposTHOCTh U CTaTHCTHKa» Ha YriIyOJIeHHOM YPOBHE OTBOAUTCS
68 vacoB: B 10 kiacce — 34 4gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJAEPXKXAHUE OBYUEHUA
10 KUIACC

I'pad, cBs3HBIM rpad, myTy B rpade: HUKIH 1 nenu. CTeneHb (BaJeHTHOCT) BepnHbL. ['padsl Ha
IJIOCKOCTU. JlepeBbs.

CrnydaliHple SKCIIEpUMEHTBI (OTBITHI) M CIly4aiHbIe COOBITHS. DIeMeHTapHbIE COOBITHS (HMCXO/bI).
BeposiTHOCT Cciy4aifHOTO COOBITHSA. BIM30CTh 4acTOTHI M BEPOSITHOCTH cOOBITHH. CiydaiiHbIe OIMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepaiuu  HajJ COOBITUSMHU: TIEpeCeUYCHUE, OOBCIUHCHHUE, IPOTHBOIOJIOKHBIC COOBITHSL
Huarpammel Ditnepa. @opMyiia ClI0XKEHUS BEPOSITHOCTEN.

VYcnoBHast BEPOATHOCTb. YMHOXEHHE BEpPOSTHOCTEH. JlepeBO CIlydallHOrO SKCIIEPUMEHTA.
®opmyna monHoi BepostHocTu. Dopmyia baiieca. HesaBucumbie cOOBITHSL.

bunapHbIil cimydaiiHbIi ONBIT (MCHBITAHKE), ycrex U Heyaaya. HezaBucumble ucnbitanus. Cepus
HE3aBUCHMBIX HCIBITAHWH J0 mepBoro ycmnexa. [lepecraHoBkn u (akropman. Yucino couyeraHuid.
Tpeyronsuuk [lackans. @opmymna OuHoma HeioToHa.

Cepust He3aBUCUMBIX UcnbITaHui bepHynn. CiydaitHblil BBIOOp U3 KOHEYHON COBOKYTHOCTH.

Crnyuyaitnas BenmunHa. Pacmipenenenue BepositHocTed. [lmarpamma pacripenenenus. Oneparuu
HaJl ciy4alHbIMM BeIMUMHaMu. buHapHas ciydaliHas BenuunHa. [IpuMepsl pacnpenenenmii, B TOM 4ncie
reoMerpuieckoe 1 ONHOMHAJIHHOE.

11 KJIIACC

CoBMecCTHOE pacipeeleHre IBYX CIIyIaiHbIX BeTudrH. HezaBucumbie ciaydaiHbIe BETUIUHEL.

Marematryeckoe OXHIAHUE CIydailHOW Benmu4uHBI (pacupenenenus). [Ipumepsl mpUMeHEHHS
MaTeMaTUYecKOT0 OXHIaHWS (CTpaxoBaHWE, JoTepes). MaTeMaThmdeckoe OXKHIaHue OWHapHOH
ClIy4yalHOW BEIWYMHBI. MaTeMaTH4YecKOe OXKUJIaHUE CYMMBbl CIy4alHBIX BEIMYMH. MaTeMaTH4YecKoe
OXXKUJaHHE TEOMETPHUECKOT0 U OMTHOMHUAIBHOTO paclpeieleHn .

Jucnepcrss W CTaHZapTHOE OTKIIOHEHWE CIyJaiHOW BENMWUYWHBI (pacmuperneneHus). Jlucrepcus
OWMHApHON CITydalHOW BEIMYMHBL MaTeMaTHYecKOoe OKHIAHWE TPOM3BEICHUS M TUCHEPCHS CYMMBI
HE3aBHCHUMBIX CIy4ailHBIX BennuyuH. Jlucmepcuss ¥ CTaHIAPTHOE OTKIOHEHHE OMHOMHAIBHOTO
pacnpenenenus. [lucepcus v CTaHIAPTHOE OTKIIOHEHNE T€OMETPHYECKOT0 PaCpeIeIeHHUS.

HepaBencrtBo YeOniméBa. Teopema YeOwnmméBa. Teopema beprymmu. 3akoH OONBIIMX YHCEIL.
Br16opounsbIit MeTon nccinenoBannuii. BerOopounbie XxapakTepucTHKH. OIIEHHBaHUE BEPOSITHOCTH COOBITHS
10 BEIOOPOYHBIM JTAaHHBIM. [[poBepka mpOoCTEHIIIX THITOTE3 C TOMOIIBI0 U3YUYEHHBIX PacIpeeneHIH.

HenpepeiBable  cnyvaiinple BenuuuHbl. [Ipumepbl. DyHKIUA IUIOTHOCTH — BEPOSITHOCTH
pacnpenenenus. PaBHOMeEpHOE pacmpeeneHre 1 ero CBOMCTBa. 3a1ad, MPUBOAIINE K TIOKA3aTebHOMY
pacnpeneneHuo. 3aiavyd, TMPUBOIIIMIME K HOPMaJbHOMY pacmpeneneHnio. DyHKOHS TUIOTHOCTH
BEpOSATHOCTH TIOKA3aTEIBHOrO paclpeneneHus, (QYHKIUA IUIOTHOCTH BEPOSTHOCTH HOPMAaIbHOTO
pacnpeneneans. DyHKIHS MTIOTHOCTH M CBOMCTBA HOPMAIIBHOTO PACIIPEIEIeHNUS.

[locnemoBaTensHOCTh  ONMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHH. 3amaud, MPUBOIAIINAE K
pacnpenenenuto Ilyaccona.

KoBapuamms nByx ciydaiiHeix BenmuuwmH. Koaddwurment nuaeiiHONH Koppensunu. CoBMECTHBIE
HaOIONIeHHsT BYX BENWYWH. BBIOOpOUHBIN KOd(pGUIMEHT Koppensiuu. Pazmmume Mexny JrHeiHoN
CBSI3BIO M TPUYMHHO-CIIEAICTBEHHON CBA3BIO. JIMHEeWHas perpeccusi, MeTO]l HAMMEHBIIINX KBapaTOB.

INTAHUPYEMBIE PE3YJIbTATblI OCBOEHUA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpak1ancKoro BOCHUATAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON TMO3MLMK OOYYalOIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCHHUCKOro oOIIecTBa, MPENCTaBICHHE O MAaTeMaTH4YeCKHMX OCHOBaX (yHKLIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHH, HpPOLEAYp TpakIaHCKOro ooduiectBa (BBIOOPBI, ONPOCHl M JIPyroe),



YMEHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU WHCTHTYTAMH B COOTBETCTBHHM C UX (DYHKIUAMU W
Ha3HAYCHUEM;

2) NaTpUMOTHYECKOT0 BOCIUTAHUS

c(hOPMHUPOBAHHOCTh POCCUHCKOM T'PAXKIAHCKOH WISHTUYHOCTH, YBaXXCHUS K MPOIUIOMY U
HACTOSIIEMY PpOCCUMCKOM MaTeMaTUKH, IICHHOCTHOE OTHOIICHHE K JOCTIDKCHUSIM POCCHUUCKHX
MaTEMaTUKOB M POCCHICKOM MaTEeMaTUYECKOW IIKOJIbI, HMCIOJIb30BAaHUE 3THUX JOCTHKEHUH B APYTHX
HayKaX, TeXHOJIOTHX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHUS

OCO3HAHUE IYXOBHBIX IICHHOCTEH POCCHUHCKOr0 Hapojaa, CPOPMHPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUs, STHYECKOr'O MOBEJCHUS, CBSI3aHHOTO C MPAKTHYECKHUM IPUMEHEHHEM TOCTIKECHUM HAayKd U
JeATEIbHOCTBIO YUEHOT 0, OCO3HAHKE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOWYMBOTO OYAYIIEro;

4) 3CTeTHYECKOro BOCIUTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas OCTETHKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PElICHHH, PacCyKACHUM, BOCOPUUMYMBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IMuHbIX
BHJIOB UCKYCCTBA;

5) pu3nyeckoro BoCnIMTAHUS:

c(hOPMHUPOBAaHHOCTh YMEHHMS INMPUMEHAThH MaTeMaTHUSCKHUE 3HAHHMS B HMHTEpPEcax 3J0pOBOr0 U
OezomacHoro obOpasza XHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (310pOBOE THTaHUE,
cOaaHCHUPOBAHHBIN PEXUM 3aHATHH W OTHAbIXa, peryjspHas (U3ndecKkas aKTUBHOCTH), (HU3NYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHON IS TEIIEHOCTHIO;

6) TPy10BOT0 BOCIUTAHMA:

FOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HMHTEPEC K pa3Iu4HbIM cdepam
npodeccHoHaNbHON AEATEIFHOCTH, CBSI3aHHBIM C MATEMATHKOW M €€ MPUIIOKECHUSIMH, YMEHUE COBEPIIATh
OCO3HAHHBIA BbHIOOP Oyayiied mnpodecCMM M pPeaii30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTHYEeCKOMY OOpa3oBaHHIO M CaMOOOpa30BaHUIO HA MPOTSKEHUH
BCEH XW3HH, TOTOBHOCTh K AKTUBHOMY Y4YaCTHUIO B PEIICHMM INPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIIPaBJICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAaHHOCTH IKOJIOTMUYECKONW KYJIBbTYphI, IOHUMaHUE BIMSHUS COI[HAIbHO-KOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHHE NPHUPOJHOH W COIMAIBbHOW CpeIpl, OCO3HAaHHWE TJI00aTFHOr0 XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OPHEHTAIINS Ha MIPUMEHEHNEe MaTeMaTHUYeCKUX 3HAHWK U pemieHus 3a7ad B
o0JracTé OKpyXaromiel cpenpl, MIIaHHPOBAaHME MOCTYIKOB W OIEHKH WX BO3MOXKHBIX TTOCIIEACTBUN IS
OKpYXarolei cpeasl;

8) eHHOCTH HAYYHOT0 O3HAHUSI:

c(hOpMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHTHUS
HayKl W OOMIECTBEHHOW NPAaKTHKH, MOHUMAaHHE MaTeMaTHYecKOW HAayKd Kak c(epbl dermoBedecKoit
JEITENBHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH IJIsl Pa3BUTHS LHUBHIM3ALMH, OBIAJCHUE SI3BIKOM
MaTEMaTUKH U MaTEMaTUYECKOU KyJIbTYypOH KaK CpPEACTBOM IMO3HAHHSI MHUPA, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO U UCCIEAOBATEIBCKYIO AEATENbHOCTh HHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IMo3naBare/ibHbIE YHUBEpPCAIbHbIE Y4eOHbIe AeliCTBUSA

BazoBble Tornyeckne geicTrBus:

BBUIBJIAITh M XapaKTEPU30BaTh CYLIECCTBEHHBIC NPU3HAKUA MAaTEMAaTHYECKUX OOBEKTOB, MOHSTHUI,
OTHOUICHUI MEXIy MOHATHAMH, (HOPMYINPOBATh ONPEAEIECHHUS OHITHH, YCTAaHABINBAThH CYIIECTBEHHBIN
MPHU3HAK KJIacCU(pHUKALNU, OCHOBaHUS U 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH IPOBOJUMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUpOBaTb M  IPeoOpa3OBBIBATH  CY)KIACHHS: yTBEPIUTEIbHBIE U
OTpULATENbHbIC, €TMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeUHs B (akTax, JaHHBIX,
HAONMIOAGHUSAX MW YTBEPXKICHMSAX, IpeiaraTb KPUTEPUM U1 BBUIBJICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

JeaTh BBIBOJBl C HCIOIB30BAHMEM 3aKOHOB JIOTMKH, JEGOYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIJIIOUEHHUH, YMO3aKIIOYEHUH 10 aHAJIOTHH;



MPOBOJIUTh CaMOCTOSITENILHO JIOKA3aTEIhCTBA MATEMAaTUYCCKUX YTBEPKICHUHM (IpsSMBIE M OT
MMPOTUBHOTO), BBICTPAaUBATh apryMEHTAIIMIO, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIC CYXKJICHHSI U BBIBOIBL;

BBIOMpaTh crmoco0 pemieHus y4eOHOH 3amaud (CpaBHHMBATh HECKONBKO BapHAHTOB pEIICHHS,
BBIOMPATh HAN0O0JIEE TIOAXOSAIINI C YIETOM CAaMOCTOSATEIBHO BIICIICHHBIX KPUTCPHUEB).

Ba3zoBble nccienoBaTebCcKue AeiicTBUA:

HCTIONB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUH WHCTPYMEHT TMO3HaHUs, (OpPMYIUpOBATh
BOMPOCHI, (PUKCUPYIOIINE MTPOTUBOPEUHE, IPOOIEMY, YCTaHABIMBATh KCKOMOE M JIaHHOE, (hOpMUPOBAThH
TUIIOTE3Y, apr'yMEHTHPOBATH CBOIO ITO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHHUPOBAHHBIM IKCHEPUMEHT, HCCIEAOBAHUE IO YCTaHOBJICHUIO
0COOCHHOCTE MaTeMaTU4ecKoro OOBEeKTa, SIBICHHS, MPOILECCa, BBISBICHHIO 3aBHCUMOCTEH MEXIY
00bEKTaMH, SBJICHUSIMH, IIPOIICCCAMU;

CaMoCTOATENbHO (popMyaHpoBaTh OOOOMIEHUS ¥ BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOTO
HAOJIO/ICHHSI, HWCCIIEOBaHUs, OIEHUBATH JOCTOBEPHOCTh IIOJNYYEHHBIX pe3yJbTaTOB, BBHIBOJOB H
00001IIEHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHHS O €ro
Pa3sBUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmueii:

BBIABJIATH JePUIMTH HH()OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOMPOC U JUIS PELICHUS
3a/1a4u;

BBI6I/IpaTB I/IHq)OpMaIII/IIO M3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATHb, CUCTEMATU3NPOBATH
W MHTEPIPETHPOBATH HHOOPMAIIMIO Pa3IMYHBIX BHJIOB U ()OPM MPENCTABICHUS;

CTPYKTYpPHPOBaTh HH(MOPMAIIMIO, TPEACTABIATh €€ B padMiHbIX (hopMax, HILTFOCTPUPOBATH
rpaduvecKy;

OIIEHUBATD HAIEXHOCTH MHPOPMAITHH 110 CAMOCTOSATENEHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEPCAIbHBIE YUeOHbIE 1eiicTBUS

Oouenue:

BOCIIPHHUAMATH U (OPMYIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMHU M IEISIMHU OOICHHUS,
SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX WM THCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHHUSI TI0 XOJTy PEIICHHs 3a/1a41, KOMMEHTHPOBATh MOJTYYEHHBIH pe3yNbTarT;

B X07I¢ 00CY)KJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, IPOOIEMBI, pelIacMou
3a]a4i, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TIOUCK PEIICHUsS, COMOCTABISATH CBOW CYXICHHUS C
CY)XICHUSMHU JIDYTUX YYaCTHHUKOB JMaliora, OOHAPYKMBATh pasinyve W CXOJICTBO TMO3MWIIHH, B
KOppeKTHOU (opMe GOpMYITUPOBATh PA3HOTIIACHUS, CBOU BO3PAKCHHSI,

MPEACTABNIATh  PE3YNbTaThl  PENICHUS  3aJjaud, OJKCIEPUMEHTa, WCCIEOBAaHUsS, TPOEKTa,
CaMOCTOSTEIFHO BBIOMPATh (QoOpMaT BBICTYIUICHUS ¢ y4ETOM 3ajqad TpPE3eHTAllMH W OCOOCHHOCTEH
ayJUTOPHHL.

PerynsiTuBHbBIe YHUBepcAIbHbIe YUueOHbIe JeiicTBUS

CamoopraHu3anus:

COCTaBIIAITh IUIAH, aJTOPUTM PELICHUS 3a1a4M, BEIOMPATh CIOCOO PEHIEHHs ¢ YUYETOM MMEIOLINXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATh BAPHAHTHI PELICHUH C
y4€TOM HOBOW WH(OPMAITHIH.

CaMOKOHTPOJIb, SMOLMOHAIbHbI HHTEIEKT:

BJIaJIeTh HABBIKAMHU I103HABATENIFHOM pe(JIEKCMM KaK OCO3HAHMS COBEpIIAEMBIX IEHCTBUH U
MBICIIUTENBHBIX TPOLIECCOB, MX PpE3YyJIbTATOB, BIAJETh CIOCO0AMU CaMONPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3ybTara peleHns MaTeMaTHIecKO! 3ajauy;

MPEABUIETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPH PELICHUH 33Ja4H, BHOCUTh KOPPEKTHUBHI
B JEATENbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBbCTB, NAHHBIX, HAMICHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

OLIEHMBATb COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHUSIM, OOBACHITH NMPHUYUHBI JOCTHKEHHUS HIIU
HEJIOCTIKEHHSI Pe3YNbTaTOB AESTEIbHOCTH, HAXOAUTH OIIUOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJIBHOCTD:



MOHUMATh M UCIIONB30BaTh MPEMMYIIECTBA KOMAHIHON U MHIANBUIYATbHON pabOThI TIPH PEIICHUH
y4eOHBIX 33724, MPUHUMATD 1€ COBMECTHOM MEITEIBHOCTH, TUIAHMPOBATHL OPTaHU3AIIUI0 COBMECTHOU
paboThl, pacmpenensTh BHABI PpabOT, JOrOBapUBATHCSA, OOCYXKIATh MPOIECC M PE3yabTaT pabdoThI,
0000111aTE MHEHHUS HECKOILKHUX JIFOEH;

y4acTBOBATh B TPYMIOBEIX (hopmax padoThl (00CYXAeHUS, OOMEH MHEHHM, «MO3TOBBIE MITYPMBD)
W WHbIE), BBIMOJHATH CBOIO YacTh PabOTHI M KOOPIHMHHMPOBATH CBOW JEHCTBUSA ¢ APYTMMH YJICHAMH
KOMaH/IbI, OI[CHHBATh KAYECTBO CBOErO BKJIAAa B OOIIUI MPOAYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMH B3aUMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca o0yJaromuiicss Hay4uTCs:

CBOOO/IHO OINEpUpOBaTh MOHATHSIMU: Ipad), TIOCKU# rpad, cBs3HBINA rpad, myTh B Tpade, 1emnb,
LUK, IEPEBO, CTENIEHb BEPIIMHBIL, EPEBO CIIYYaHHOTO SKCIIEPUMEHTA;

CBOOO/IHO OIMEpPHUPOBATH IMOHATHSIMH: CIIyYalHBIH JKCIIEPUMEHT (OMBIT), clay4aiiHOe COOBITHE,
3JIEMEHTapHOE Cly4aiiHoe cOObITHE (DIIEMEHTAPHBINA UCXOJ]) CIYYAHOTO OIBITA, HAXOIUTh BEPOSTHOCTH
CO6I)ITHI71 B OIIbITax C paBHOBO3MOKHBIMH 3JICMCHTAPHBIMU CO6BITI/I$[MI/I;

HaXOIUTh M (OPMYITHPOBATH COOBITHSA: IMepeceueHrne, 00beIMHEHHEe JaHHBIX COOBITHH, COOBITHE,
MIPOTHBOIIONIOKHOE JAHHOMY, HCIIOJIB30BaTh TUArpaMMbl Difjiepa, KOOPAWHATHYIO MPAMYIO IS PEIIeHNs
3a1a4, MOJIb30BAThCA (OPMYIION CIOKEHUS BEPOSTHOCTEH Ui BEPOSITHOCTEH JBYX M TPEX CIy4YailHBIX
COOBITHI;

OnepupoBaTh IOHATHUAMHU: YCJIOBHAsd BCPOATHOCTb, YMHOXCHHEC BepOSITHOCTeﬁ, HE3aBUCHUMBIC
COOBITHS, JIEPEBO CIYyYaWHOTO DKCIIEPUMEHTA, HAXOJHUTh BEPOSTHOCTH COOBITHI C MOMOIIBIO IMpaBHIIa
YMHOXKEGHHSI, JIepeBa CIy4YalHOIO OIbITA, HCIONb30BaTh (POPMYIy IIOJIHON BEPOSTHOCTH, (HOPMYIY
Batieca mpu pemieHnn 3a7a4, ONpENENsTh HE3ABUCHMOCTh COOBITHH 1O (hopMylie W IO OpraHU3aiuu
CIIy4aiHOr'0 SKCIIEPUMEHTA;

MPUMEHATh W3y4YeHHbIe KOMOWHATOpHBIE (OPMYJBI IS IMEPEUHCICHHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHH CITYJaiHOTO OIBITa, PEIICHUS 3a/1a4 110 TEOPHH BEPOSTHOCTEH;

CBOOOIHO OIEPUPOBATH MOHATHIMI: OMHAPHBIN CIIYJIaifHBINA ONBIT (MCIIBITAHKE), YCIIEX W HEeyaada,
HE3aBUCHMbIE UCIBITAHUSA, CEPUS UCIBITAHUM, HAXOAUTH BEPOSITHOCTH COOBITHH: B CEpUHU UCIBITAHUI 10
[IEPBOI'0 YCII€Xa, B CEpUM HUCHBITaHUM bepHymnu, B omeiTe, CBA3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOU COBOKYIHOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMM: CllydaiiHas BEIMYMHA, PACHPENEICHUE BEPOSTHOCTEH,
quarpaMMma pacrmpeneneHus, OuHapHas CiaydaiHas BeNIWYMHA, I'€OMETPHUYECKOe, OMHOMHAIBHOE
pacnpeneneHue.

K xonty 11 kiacca obydaromuiicss HayIuTCs:

OIlEpUPOBATh MOHATHSIMHU: COBMECTHOE paclpeliefieHHe ABYX CIyYaiHbIX BEIUYUH, UCIIOJIB30BAThH
TaOJIUIy COBMECTHOTO paclpelefeHus ABYX CIIydailHbIX BEIWYMH MAJs BBIICNICHHSA PACHpPEAETCHUs
KayK101 BEIMYMHBI, OIIPEAEICHIS HE3aBUCUMOCTH CIIy4aiHBIX BEIUUMH;

CBOOOZHO OIEpUPOBATh IOHSATHEM MAaTEMaTHYECKOTO OXHUIAHHUS CIyJalHOW BEIMYUHBI
(pactipenenenus), IPUMEHATh CBOWCTBA MAaTEMAaTHUYECKOrO OXHIAHHS IPU PELICHUH 3aJad, BBIYUCIATH
MaTeMaTHYeCKOe OKUAaHnEe OMHOMUATIBHOIO M TEOMETPHUECKOT 0 pacipeeieHui;

CBOOOZIHO ONEPUPOBATH MOHATUSIMHU: JUCIIEPCHs], CTAHAAPTHOE OTKIOHEHUE CIIyJaiiHOW BETUYHHBL,
MPUMEHSITh CBOMCTBA IUCIEPCHUM CIIy4yallHOM BeMMUYMHBI (paclpelenieHus) NpH pelieHud 3anady,
BBIUMCIIATH JUCIEPCHUI0 M CTAHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOro M OMHOMMAJIBHOIO
pacnpeneneHui;

BBIUMCIIATH BBIOOPOUHBIE XapaKTEPUCTHUKU MO JAaHHOH BHIOOPKE M OLIEHHBATH XapaKTEPHUCTHUKU
reHEepaIbHOW COBOKYIHOCTU JAaHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OLEHHBaThb BEPOSTHOCTH
COOBITMH M  TPOBEPATb NPOCTEHIINE CTATUCTUYECKHE TUIOTE3bl, IMOJB3YACh H3yYEHHBIMU
pacnpeneneHusIMH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunuyecTBo yacos DJIeKTPOHHBIE
HaumenoBaHue pa3iejioB 4 TeM (uudposrbie)
Ne n/m
NMPOrpaMMblI Bcero Kontposenrie | - Ipaxmuyeciue o0pa3oBartejibHbIE
padoThI padoThI pecypeI
1 DneMeHThI TeopuH rpadoB 3
5 CrnyJaiiHbIE OITBITHI, CITy4aliHbIE COOBITUS U 3
BEPOSTHOCTH COOBITHI
Onepaluu HajJl MHO)KECTBAMU U COOBITUSIMH.
3 Ciio)KeHHE U YMHO)KEHHUE BEPOSTHOCTEH. 5
YcnoBHas BeposATHOCTh. HezaBucumbie
COOBITHUS
4 OneMeHThl KOMOWHATOPUKH 4 1
Cepun mocne10BaTENbHBIX UCTIBITAHUN.
5 Ucnwiranus bepaymnn. CnydaiiHerii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiryqaifHple BETUIMHBI M pacpeacIeHUsI 14 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0
11 KUIIACC
KoauuyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHnoBaHue pa3/ieioB U TeM K n (undposbie)
B MPOrpaMMblI Bcero OﬁllTpOHbeIe pﬁalcanecmae oOpa3oBaTtesibHbIE
padoThI padoTsI
pecypchl
1 3aKoH OONBIINX YHCET 5
2 DNeMEeHTHI MATEMaTHIECKOW CTATUCTUKA 6
HenpepriBHBIE CiTyualiHbIE BETHYUHBI
3 (pactipenenenus), MOKa3aTebHOE ’ 4
HOpMAaJIbHOE pacrpeieeHus
4 Pacrpenenenue [lyaccona 2
5 CBs3b ME@XTy CITy9aliHBIMH BETMYHMHAMEI 6
6 O0o001eHye U cucTeMaTu3arus 3HaHU’ 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Marematuka: anreOpa U Hayajia MaTeMaTHYECKOTrO aHaIu3a, reoMeTpus. Anredpa u Havyasa
MaTtemaruuyeckoro ananmsa, 10 knacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxtnonepHoe obrmiectBo «M3narensctBo «IIpocBerieHune»

YHuBepcaabHbBII MHOTOYpOBHEBBIN cOopHuk 3aaa4 10-11 knaccer, U.B.SAmenko, C.A.lllectako

METOJUYECKUE MATEPHUAJIBI 1151 YUUTEJISA
YHuBepcaibHbIH MHOTOYpOBHEBBIN cOopHUK 3a1a4 10-11 knaccer, U.B.Amenko, C.A.Illectakos

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
https://sdamgia.ru/
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