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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo MareMaTuke YriyOJEHHOTO YpPOBHS JUIsl OOydarolmuxcsi Ha
ypOBHE cpeaHero oodiero obpazoBanusi pazpaborana Ha ocHoBe DI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHMU,  MPEIBIABISEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMUIO, W TPAAMIMN POCCHICKOrO 0O0pa3oBaHMUS.
Peanuzanusi mporpaMMbl MO0 MaTeMaTUKE OOECIEUMBAET OBJIAJACHUE KIIOUYEBBIMU
KOMIETEHIUSIMU, COCTaBJISIIOIIMMHU OCHOBY JJIsl CaMOPa3BUTUSI U HENPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYAIOIINXCS.

B mporpamme mo mareMaTuKe y4dTeHbl UAeu W mojoxkeHus «Konuenuuu
pa3BUTUSI MaTemaTUyeckoro ooOpa3zoBanusi B Poccuiickoit ®enepanun». B
COOTBETCTBHUM C Ha3BaHHEM KOHIICMIIMU MaTeMaTUUEeCKOoe 00pa30BaHUE JIOHKHO, B
YaCTHOCTH, pelarh 3agady oOecredeHus HeoOXOAUMOro CTpaHe 4Yucia
oOyyarommxcsi, MaremMaThyeckass MOJrOTOBKA KOTOPBIX  JOCTaTOYHA  JIst
OPOJOJDKEHUs  OoOpa3oBaHUsI 1O  Pa3jIMYHBIM  HAMNpaBJICHUSIM,  BKJIIOYas
IpernojjaBaHlue MaTeMaTUKH, MAaTeMaTHYeCKHe HCCleoBaHus, paboty B cdepe
UH(OPMAITMOHHBIX TEXHOJIOTUM W JIPYTUX, a TaKkXke OOCCHEHYECHHS IS KaXKJI0Tro
00yyJaromerocss BO3MOKHOCTH JIOCTHKEHHMS MaTEMaTUYeCKOW MOJITOTOBKH B
COOTBETCTBUHM C HEOOXOJAUMBIM €My YpOBHEeM. VIMEHHO Ha pelieHue ITUX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yTriyOoJIEHHOTO YPOBHS.

B snoxy uudpoBoit Tpancopmaiiiu Bcex chep ueaoBeUeCKor AesTeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3 XOpoIlei
MaTEMaTUYECKON MOATOTOBKUA. DTO OOYCIOBJICHO T€M, YTO B HAIM JHU PACTET
YUCJIO CHEUUAJbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM
MaTeMaTHKH: U B chepe IKOHOMHUKH, U B OU3HECEe, U B TEXHOJOTHYECKUX 00JIacTsX,
U Jaxe B TyMaHuTapHbiX cdepax. Takum oOpazom, Kpyr oOydarommxcs, s
KOTOPBIX MaTeMaTHKa CTAaHOBUTCA 3HAYUMBIM TMpeaMeToM, (yHIaMEHTOM
oOpa3oBaHuUsl, CYIIECTBEHHO pacuupsiercs. B HeEro BXOJAAT HE TOJBKO
oOydaroruecsi, TUTAHUPYIONTUE 3aHUMAThCS TBOPUYECKOW U HCCIEIOBATEIIbCKOM
paboToit B 001acTH MaTeMaTUKu, UHPOPMATUKH, (HU3UKHU, IKOHOMHUKU U B IPYTUX
00JacTsX, HO U T€, KOMY MaTeMaTHKa Hy>KHa IS UCTIOJIb30BaHUs B Mpodeccusix, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.

[IpuknagHas 3HAYUMOCTh MATEMATHKU O0YCIIOBJICHA TEM, YTO €€ MPEIMETOM
ABJISIIOTCS  (DyHAAMEHTAIbHBIC CTPYKTYPHI HAIIETO MHpA: TPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJWYECTBEHHBIC OTHOIICHUS, (YHKIIMOHATIHHBIE 3aBUCHUMOCTH U
KaTeropuu  HEOMpeNeIEHHOCTH,  OT  NPOCTEUIIUX,  YCBAaMBAEMBIX B
HEMOCPEICTBEHHOM OTIbITE, /10 TOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX VISl PA3BUTHS



HAYYHBIX M TE€XHOJIOIMYECKUX HAEH. be3 KOHKPETHhIX MATEMATUYECKUX 3HAHHUM
3aTPYJHEHO MOHUMAaHUE MPUHIIMIIOB YCTPOUCTBA U UCHOJb30BAHUSI COBPEMEHHOM
TEXHUKH, BOCHOPHUATHE W  HUHTEpHpPETalns pPa3HOOOpa3HOW  COLMAIIBHOM,
HKOHOMHUYECKOM, MoauTH4YecKoi uHpopmanuu, ManodhdEeKTUBHA MOBCETHEBHAS
npakTU4eckas JesTe’abHocTh. Bo  MHorux cdepax mnpodeccruoHanbHOU
JESATEIBHOCTH TPEOYIOTCS YMEHUS BBIMOJHATH PACUEThI, COCTABIATH AJNTOPUTMBI,
MPUMEHATH (OPMYJIBI, MPOBOJUTh TE€OMETPUUYCCKHE HM3MEPEHHUS U TIOCTPOCHWS,
9UTaTh, 00padaTHIBATh, HHTEPIPETUPOBATH U MPECTABIATH HHOOPMAITUIO B BHJIC
Ta0IuIl, TUarpaMm U rpaduKoB, IOHUMATh BEPOSTHOCTHBIA XapaKTep CIydalHbBIX
COOBITHH.

OnHOBpeMEHHO C pacuiupeHueM cdep TNpUMEHEHHS MaTeMaTHKd B
COBpPEMEHHOM O0IIIecTBE BCE O0siee BaKHBIM CTAHOBUTCS MAaTEMaTUYECKUM CTHIIb
MBIIUICHUS, TTPOSIBIISIONIMIICS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce
M3yYCHHMS MATEMAaTHUKU B apCeHaJl MPUEMOB M METOJOB MBIIUJICHUS YeOBEKa
€CTECTBEHHBIM O0pa3OoM BKJIIOYAIOTCA HWHIAYKIHUS M JEIyKIHs, O000O0IIeHuE U
KOHKpETH3allus, aHaliu3 M CHHTe3, Kilaccupukanus ¢ CUCTEMaTU3allus,
abctparupoBanrie W aHanorus. OOBEKTh MATEeMATHUYECKUX YMO3AKIIOUYCHHH,
npaBuiia UX KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHUI,
CIIOCOOCTBYIOT BBIPA0OTKE yMEHUs (OPMYIHPOBATH, 0OOCHOBBIBATH U JJOKA3hIBATH
CYXXJICHUSI, TEM caMbIM (DOPMUPYIOT JJOTUUECKUN CTWIIb MbILIJIEHUA. Beayias posb
MPUHAJICKUT MaTeMaTUKe B (POPMHUPOBAHUU aAJITOPUTMUUYECKON KOMITOHEHTHI
MBIIIJICHUST ¥ BOCHUTAHUM YMEHUM JEHCTBOBATh MO 3aJlaHHBIM aJITOPUTMaM,
COBEpPIIIEHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATh HOBHIC. B mporecce perieHus
3a/1ay — OCHOBHI JJISI OPTaHU3AIUU yUeOHOM AeSTEIHbHOCTA Ha YPOKaX MaTeMaTHKU
— pa3BUBAIOTCS TBOpUECKAs U MPUKJIIAHAS CTOPOHBI MBIIILICHUS.

OOyueHue maremaTthke HAET BO3MOXHOCTh pa3BUBATH Yy OOyYarolIUXCs
TOYHYIO, PAallMOHAIbHYIO U MH(DOPMATUBHYIO peyb, YMEHUE OTOMpaTh Hauboiee
MOAXOJAIINE S3bIKOBBIE, CHMBOJIMUECKUE, TpauiyecKkue CpeCTBa JJIsl BhIPAKEHUS
CYXXJICHUH U HAIJISIIHOTO UX MPE/ICTaBICHUS.

Heo06xoaumMbIM KOMIIOHEHTOM OOIel KYJIBTYPhl B COBPEMEHHOM TOJIKOBAHUU
SBJsIETCS OOIee 3HAKOMCTBO C METOJAaMH TIO3HAHUS JIEUCTBUTEIBLHOCTH,
NpeACTaBlIeHUE O MPEAMETe M METOJe MaTeMAaTHKHU, €ro OTIUYUAX OT METOJOB
€CTEeCTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHUSI MaTeMaTUKH
JUTSI PEIICHUs] HAyYHBIX W MPUKIAAHBIX 3a1ad. Takum 00pa3oM, MaTeMaTHYECKOE
oOpa3zoBaHMe BHOCUT CBOM BKJIaJ B (hOpMHUpPOBaHUE 00MIEH KyIbTYphl YEJIOBEKA.

N3yuenne maTeMaTHKH CITIOCOOCTBYET 3CTETHUECKOMY BOCTIMTAHHIO YETIOBEKA,
MMOHMMAHUIO KPacOThl U U3AIIECTBA MATEMATUUECKUX PACCYKICHUM, BOCIPUSITUIO
reoMeTpu4YecKux GopM, YCBOCHUIO UJIEU CUMMETPUH.



[IpuoputetnpiMu 1enssMu  o0ydeHust matemaruke B 10-11 kmaccax Ha
yrayOaEHHOM YPOBHE IIPOIOJIKAIOT OCTaBATHCA:

dbopMHpOBaHKE LEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (YUCIIO, BETUYMHA,
reoMeTpuyeckas (urypa, MnepeMeHHas, BEPOATHOCTb, (DYHKIUS, MPOU3BOIHAS,
UHTErpai),  OoOecHeuyMBaIoOlUX  MPEEMCTBEHHOCTh UM MEPCHEKTHUBHOCTD
MaTEeMaTHYeCKOro 00pa3oBaHus 00yJarOMIUXCS;

MO/ABEACHUE OOYyYaroUIMXCcsl Ha JIOCTYIHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU M OKPY’KAOIEro MUpa, IOHUMAHUIO MAaTEMATUKU Kak
gacTu oOIIeH KyJIbTYphl YEIOBEUECTBA;

Pa3BUTHE WHTEIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 0O0y4aromuxcs,
[IO3HABATEJIbHOM  AKTMBHOCTH, MCCIIEOBAaTEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K N3YUCHUIO MAaTEMATHUKU;

(dopmupoBanue (HyHKIHOHAIBHON MaTeMAaTHUYECKOM TPaMOTHOCTHU: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE ACTIEKThI B pEaJIbHBIX )KM3HEHHBIX CUTYALMIX U IPU
M3YYEHUU JpPYrHMX Yy4YeOHBIX MPEAMETOB, MPOSBICHUA 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIUPOBaTh UX Ha A3BIKE MATEMATHUKU W CO3/1aBaTh
MaTeMaTUYECKHE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHI ammapar JJis
pelIeHnsT PaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, MHTEPIPETUPOBATh U OLICHHBATH
[OJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIHMHUSIMH  cojepkanuss wmatematmku B 10-11 kmaccax
yIayONEéHHOTO  ypoBHS — sBISAIOTCS:  «Yucna ¥ BbIUMCIEHUS», «AIredpa»
(«AnreOpanyeckue BbIpaKEHUs», YpaBHEHUSI W HepaBeHCTBa»), «Hauana
MaTeMaTuyecKkoro anaiamza», «l'eomerpusi» («l'eomerpuueckue QGUIypbl U HUX
cBoiicTBa», «l3MepeHHe TEOMETPUYECKUX BeIUYuH»), «BepodarHocTs W
CTaTUCTHUKa». JlaHHbIE TUHUM PA3BUBAIOTCS MapaAJJIEIbHO, KAXK/1asi B COOTBETCTBUM
C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJ[HA OT JAPYro, a B TECHOM
KOHTaKTe u B3aumojeiictBuu. Kpome »3TOro, ux oOBEAUHSET JOrHYecKas
COCTaBJISIIOLIAs,, TPAAUIMOHHO NpHUCyLIass MaTEMaTUKE W MPOHU3BIBAIOIIAS BCE
MaTeMaThuuecKue Kypcehbl U coaepkarenbhubie TuHuU. Chopmynupoannoe Bo ®I'OC
COO TpeOoBaHME «yMEHHE ONEPUPOBATH TMOHATHSIMU: OMPEACIICHUE, aKCHOMa,
TEOpEeMa, CJIEACTBUE, CBOMCTBO, IPU3HAK, J0OKAa3aTeIbCTBO, PaBHOCHUIIBHBIE
dbopMynupoBKH, yMmMeHUE (GOPMYIHpPOBaTH OOpaTHOE W MPOTUBOIOJIOKHOE
YTBEPKJICHHE, NMPUBOAUTH IMPUMEPHl U KOHTPIOPHMEPBI, HCHOJIb30BATh METO
MaTeMaTUYeCKOW WHAYKIWU, MPOBOAUTH JOKa3aTEIbHBIE PACCYXICHUS TMpHU
pElIeHNH 3a7a4, OLIEHUBATh JIOTUYECKYIO MPABUIILHOCTh PACCYXKACHUIN» OTHOCUTCS
KO BCEM Y4YEOHBIM KypcaM, a (opMupoBaHHEe JIOTHUECKUX YMEHUN pacipeaesnsercs
10 BCEM rojiaMm o0yueHHUs Ha YPOBHE CpeAHEro o01iero oopa3oBaHusl.



B cootBerctBun ¢ ®I'OC COO wmartemaTnka sBIseTCS 00s3aTENbHBIM
npeIMeToM Ha JaHHOM YypoBHE oOpaszoBanusi. Hacrosimedt mporpamMmoi 1o
MaTeMaTHKe MpeaycMaTpUBaeTCa U3ydeHHne yuyeOHoro npeamera «MareMaTuka» B
pamKax Tpéx y4eOHBbIX KypcoB: «Airedpa W Hayaja MaTEMaTHYECKOTO aHAJIN3ay,
«I"'eomeTtpus», «BepoATHOCTD U CTaTUCTHKA». DOPMHUPOBAHKE JIOTUYECKUX YMEHUN
OCYILIECTBIISIETCS HA POTSHKEHUU BCEX JIET 00OYUYEHMsI HA YPOBHE CPEIHETO 00ILEro
oOpa3oBaHMsl, @ JIEMEHTHI JOTUKU BKIIOYAIOTCS B COJAEPKAHHUE BCEX HA3BAHHBIX
BBIILIE YYEOHBIX KYPCOB.

OO1iee KOJIMYECTBO YacoB, HANpPABICHHBIX HAa M3yYEHUE MaTEMaTHKU Ha
yriryoneHHoM ypoBHe — 544: B 10 kimacce — 272 yaca (8 yacoB B Henelno), B 11
Ki1acce — 272 yaca (8 4acoB B HEJICIIO).



PABOYASI IPOTPAMMA
(ID 892280)

yueOHOro npeaMera «AJredpa u Hauajia MAaTEeMATUY€CKOT0 aHAJIN3A.
¥Yriy0J1eHHbI YPOBEHD)

s ooygaromuxes 10 — 11 kmaccoB

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa U Hayala MaTeMaTUYECKOTO aHallu3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MpOrpamMMme CpeAaHero odiiero oOpa3zoBaHMUs,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00€CNEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy Juis
M3YYEeHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOPOHBI, (hopMupyeT
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHHE OOY4YaIOUIUXCs Ha YPOBHE, HEOOXOIMMOM
IUI OCBOEHHUS MH(OPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
OUCLMIUIMH. B paMkax gaHHOro ydeGHOro Kypca OOydwaroluecs OBJIa/JeBaroT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKu, KOoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MAaTeMaTH4IeCcKol hopme.

VY4eOHbIil Kypc anreOpbl U Hadajdl MaTEeMaTHYECKOTO aHaIW3a 3aKJaJbIBaeT
OCHOBY [UIsl YCIICIIHOTO OBJAJEHUS 3aKOHaAMU (PU3UKH, XUMUHU, OHOJIOTHUW,
NOHMMaHUSI OCHOBHBIX TEHJIEHIUH Pa3BUTUSI SKOHOMUKH U OOLIECTBEHHOMN >KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX IS JajbHEHIIero o0pa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajneHue abCTPaKTHBIMU U JIOTHUYECKU
CTPOTMUMHU KOHCTPYKIUSMU aireOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAeT
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTB, JIOKA3bIBATh
YTBEPXKACHUS C TOMOINBIO WHAYKIIMA U PACCyXKIaTh NEAYKTUBHO, HCIOJIH30BATh
000011IeHHEe W KOHKpETU3alMio, a0CTparMpoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xonme usyuenus yueGHOro kypca «Anredbpa M Hayala MaTeMaTHYECKOTO
aHaJM3a» 00ydYaroluecs TMOTYYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOSHHSI MaTeMaTHYECKUX MOJETICH peallbHbIX CUTYaIluH,
MHTEPIPETALNHU MTOTYyYSHHBIX PEIIEHUH, 3HAKOMSTCS C IPUMEpaMu



MaT€MaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMA M KX aBTOPAMH.

VY4ebnpIll Kypc 00J1a71a€T 3HAYUTETHHBIM BOCTIMTATEIEHBIM TTOTCHITHAIOM,
KOTOPBI peanu3yercd Kak 4Yepe3 YYeOHbId MaTepual, CHOCOOCTBYIOLIUI

(GbopMHPOBAHKIO HAYYHOTO MUPOBO33PEHMUS, TaK U Yepe3 crienuPuky yueOHom
NEeSATEeAbHOCTH, TpeOyIoUmeld MNPOJOJDKUTEILHONM  KOHIEHTpAallMd BHUMAaHUS,
CaMOCTOSITENILHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyUEHHBIN PE3yJbTar.

B ocHoBe MeToanku 00ydeHus ainredpe 1 HayajiaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT JEATeIbHOCTHBINA IPUHIIUN O0y4YECHUSI.

B cTpykType yuebHOro kypca «Anredpa u Hauajga MaTeMaTUYeCKOTO aHATN3a
BBIJICJIEHBl  CIIEIYIOIIUE COAEpKaTeIbHO-METOANYECKUEe JmHUM: «Yucna w
BBIYMCIICHUS», «DYHKIMU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKoro aHanuza», «MHoXecTBa H  Joruka». Bce OCHOBHBbIE
COJICPKATEIIbHO-METOJIUYECKUE JIMHUU M3YyYalOTCS Ha MPOTSHDKEHUU JBYX JIET
oOyueHusl Ha YPOBHE CpeIHEro 001Iero 00pa3oBaHusl, €CTECTBEHHO AOIOJIHSASA JPYT
Jpyra 1 MOCTENEHHO HACKIIIAsCh HOBBIMU TeMaMu U pasjenaMu. JlaHHbINA yueOHBIH
KypC SIBISICTCSI MHTETPATUBHBIM, IOCKOJIbKY OOBEAMHSET B cebe cojaep)KaHue
HECKOJIbKUX MaTeMaTUYeCKUX IUCHUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpPHS,
MaTEeMaTHUYECKUI aHAJIN3, TEOPUSI MHOKECTB, MaTEMaTUYECKas JIOTUKa u apyrue. 1o
Mepe TOTro Kak o0ydaromuecs: OBIaIeBal0T BCE OoJiee MUPOKUM MaTEMATHIECKUM
amnmapaToM, Y HUX IMOCJIEI0BaTebHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENIb PEaIbHOW CHUTyalluu, NPUMEHATh 3HAHUS,
MOJIyYeHHbIE TPU HM3YYEHUU Y4eOHOTO Kypca, IJIsl PEIICHHs] CaMOCTOSATEIbHO
chopMynMpOBaHHON MaTeMaTHYSCKOW 3aJayd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

CopepkarenbHo-MeTOoaUMYeCKast JIMHUS «YHuciaa M BBIUMCIEHUS» 3aBepIIacT
dbopMupoBaHHUE HABBIKOB UCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo0iiero
oOpazoBanusi 0co00Oe BHHMaHHE yjAensercs (HOPMHUPOBAHUIO  HABBIKOB
paAIMOHAIBHBIX BBIYMCIICHHUM, BKJIIOYAIONINX B CEOsl MCMOJIB30BAHHUE PA3TUYHBIX
dbopMm 3amucu 4wuciia, YMEHHE JejaTh MNPUKHUIKY, BBINOJHATH NPUOIMKEHHBIC
BBIYUCJICHUS, OIICHUBATh UYWCIIOBBIE BBIPAKEHUS, pabOTaTh ¢ MaTEMAaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBbIC OOYYaroONUMCsS MHOXXECTBA HATYPAJIbHBIX, [EIBIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JOMOJHSAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHMcCel. B KaxaoM U3 3THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUUecKue 3aJaud M Olepaluu: JeJIEHUe Hallelo,
OMEpUPOBAHUE OCTATKAMU HA MHOXKECTBE LIENbIX YHCEN, OCOOble CBOWCTBA
PaAIMOHABHBIX U UPPANMOHAIBHBIX YKCeN, apu(hMETUUECKHUE OTepaIlii, a TaKxKe
M3BJICYEHUE KOPHS HATypaJbHOW CTENEHM HA MHOKECTBE KOMILUIEKCHBIX YHUCEI.



brnarogapss mocnenoBaTeNbHOMY PpACIHIMPEHHUIO KPyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSIMU UX MPUMEHEHHMS ISl PEHICHUS Pa3IMYHBbIX 3aja4
dbopmMupyeTcsi pecTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M €€ poJiH B
MOCTPOCHUU MOjIeNiel pealbHOr0 MHUpa, IMUPOKO HCHOIB3YIOTCS 0000IeHHue U
KOHKpETHU3aIHsI.

Jlunust «YpaBHEHUSI U HEPABEHCTBa» peaIU3yeTCs Ha MPOTSHKEHUU BCETO
o0yueHHsI Ha ypOBHE CpEAHEro oO0mero oOpa3oBaHUs, IMOCKOJbKY B KaXJIOM
paznene IlporpamMmbl MpeayCMOTPEHO peElIeHHWE COOTBETCTBYIONIMX 3aj1ad. B
pe3ynbTate OOydYarouIuMecs OBJAJEBAIOT PA3IMYHBIMU  METOJAaMU  pelIeHUs
palMOHANBHBIX, HPPAIMOHAIBHBIX, IMOKA3aTeNbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKxXe 3ajad,
comepxkammx napaMmerpbl. [lomydeHHble yMEHHUS IIUPOKO HCHONB3YIOTCA MpH
UCCJIeI0BaHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOHOM, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HaXOXJIEHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHasi cozepkaTenbHas JIMHUSA BKJIIOYAET B ceOsl TakkKe (POPMUPOBAHUE YMEHHI
BBINIOJHATh  pacu€Tel 1Mo  QopMmysaM, MpeoOpa3oBaHUsl  PalMOHAIIBHBIX,
UPPALUOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUMH,
cojepkalmx creneHu u jorapudmel. braromaps u3ydeHuro aireOpandecKkoro
MaTepuaa MPOUCXOAUT JalIbHEHIIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO
MBIIIUJICHUSI O0y4Jarouuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYXKJICHUIA,
paboThl C CHUMBOJIbHBIMUA (pOpMaMu, NPEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa npeaiaraeT 3G GeKTUBHBIC
WHCTPYMEHTBI Il PpEUIEHUs TPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXKHOCTH KakK A3bIKa HAYKH.

CopepxarenpHo-Metoquueckas JuHUS «DyHKIMM u  rpadukm» TECHO
MepervieTaeTcss ¢ APYTMMH JMHUSAMU Y4€OHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJJa€T MOCJIEeI0BATENbHOCTh U3yUeHUsl MaTepuana. M3yueHrue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKIIMM, UX CBONCTB
1 TpaduKOB, UCIIOJIB30BAaHUE (PYHKIIUU NJIsi PEIICHUs 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U PEaIbHOW MU3HHU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIH30M,
TaK ¥ C pElIeHuEeM ypaBHEHUN W HepaBeHCTB. [Ipu 3TOoM Oo0bIIIOE BHUMAaHHUE
yaensercs: (OpMUPOBAHUIO YMEHHS BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJYYCHHBbIC (YHKIIMH, CTPOUTH HUX
rpaduku. Matepuan 3Tol cofiep>KaTebHOM JIMHUY HAaIleJICH Ha Pa3BUTHE YMEHUH U
HABBIKOB, TTO3BOJISIONINX BhIPAXXaTh 3aBUCUMOCTH MEX/1Y BETMYMHAMU B Pa3TUIHOM
dbopme: aHaTUTHYECKOU, Tpaduieckor U ciioBecHOU. Ero m3yuenue crnocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0 U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO aHAJIOTUH.



ConepxatenbHas auHua «Hayana MatemMaTHyecKOro aHain3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAIHBIX 3ajad,
JOCTYIIHBIX 00yYaromuMcs, TaKk KaK y HHUX MOSIBISETCS BO3MOMXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (DYHKIMH, ONpENeNsITh WX HauOOJbIIME U HAUMEHBIINE
3HAYCHUS, BBIYUCIIATH IUTOMAAN (GUTYP U OOBEMBI TEN, HaXOAUTh CKOPOCTH H
yCKOpeHHsl TmponeccoB. JlaHHas cojepkarelibHasi JIMHUSL OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUSI MaTEMaTHYECKUX MOJENEed peallbHbIX CHUTYaIlHil,
MO3BOJISIET HAXOAUThH HAUJTy4llIee PEIICHUE B MPUKIAIHBIX, B TOM YHCJIE€ COLIUATIBHO-
SKOHOMHUYECKHUX, 337adyax. 3HAKOMCTBO C OCHOBAaMH MATE€MATHYECKOIO AaHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBEHO-IOTHYECKOTO U KPEATUBHOTO
MBIIIUICHUS, (OPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTEMaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. OOy4YaronIrecs: y3HaIOT O BBIAIONUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ PAa3BUTHUS MAaTEMAaTUKU KaKk HAyKd, U 00 UX
aBTOpAX.

ConepxaTenbHO-MeToANYeCKast JIMHUST «MHOXKECTBa U JIOTUKa» BKJIIOYAET B
ce0si SJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTUYecKou Joruku. TeopeTuko-
MHOXECTBEHHBIE NIPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIBHON MAaTEMATUKA
U TpemiaraloT HauOoJiee YHUBEPCAJbHBIN S3bIK, OOBEAMHSIONIUN BCE Ppa3/ieiibl
MaTeMaTUKH MW €€ NPWIOKEHHI, OHHM CBS3BIBAIOT pPA3HBIE MaTeMaTHYECKHE
JUCUUIUIMHBL U UX TPUJIIOKEHUS B eauHoe 1enoe. [loaTomy BaxHO HAaTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMATh TEOPETHUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTUKH U UCIIOJIb30BaTh €0 MJi BBIPAXKEHUS CBOUX MBICIICH.
JIpyruM Ba)XXHbIM T[PU3HAKOM MAaTEMaTUKW KakK HayKd CIEQyeT NPU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
MpaBujaM  MOCTPOCHMS  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTeMaTUYECKOM JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIILUICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUUECKOTO MBIITUICHHUS.

B yueOHOM Kypce «Airedpa M Hayala MaTeMaTHYECKOTO aHalIu3a»
MPUCYTCTBYIOT OCHOBBI MaTE€MaTUYECKOTO MOEIUPOBAHUS, KOTOPBIEC MPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHMS MOJENICH peaTbHbIX
CUTyaIlMii, WCCIEIOBAaHUS ATHUX MOJEICH C TIOMOIIBIO amnmapara aireOpbl H
MaTeMaTUYECKOr0 aHajiu3a, WHTEPIPETaluyd MOJYYEHHBIX pe3ysbTaToB. Takue
3a/1aHusl BIUIETEHBI B KXKJIBIM M3 pa3JeioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIMOJB3YeTCs IS pPelIeHUs MPUKIaAHBIX 3aaad. [lpu
pelieHud  peajbHBIX  MPAKTHUYECKUX  3ajad  oOydarouuecs  pa3BUBAIOT
HaOIIOAATEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIh30BaTh  AaHAJOTHIO, 0000mAaTh ¥  KOHKPETU3WPOBATH  MPOOJIeMY.
HesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIAIHBIX 3a7a4



OpraHu3yeTcs B IPOIECCe U3YUECHHsI BCeX TeM y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wusydyenne yuebHOro Kypca «Ainrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJICIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Panmonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOHU, TTPOIICHTHI,

OecKOHEUHbIE Nepuoandeckue Apoou. [Ipumenenue qpoOdel U NpOUEHTOB IS
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JelicTBUTENbHBIE YHCIA. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre  omepalMu € JICUCTBUTENbHBIMU  4YMclaMd.  MoJylb
JIEUCTBUTEIHLHOTO YKCIIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHHUS, TIPaBUIIa
OKPYTJICHUSI, MPUKUJIKA U OLICHKA PE3yJIbTaTa BhIUYMCICHUM.

Crenenp ¢ wenbiM nokazarenemM. bunom Herootona. HMcnonbs3oBaHue
NOAXO0AsIIeH POPMBI 3aMKUCH JICUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmerrnuecknii KOpeHb HATypalbHOM CTETICHU U €r0 CBOWCTBA.

CreneHb C paldOHAJIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuunpie U HaTypaibHbIE
norapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO,
pelIeHUEe HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U IPOOHO-pAllMOHATIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOTOUIEHB OT OJHON MepeMeHHOH. JlemeHue MHoOroujieHa Ha
MHOTO4WIEH ¢ ocTaTkoM. Teopema besy. MHOTOUsIeHBI € 1IeTbIMEU KO (D PUItueHTamu.
Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIIUX CTEIIEHU U KOPHHU.

UppanmonaabHbie ypaBHEHUS. OcHOBHBIC METO/IbI perieHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METONbl PEHICHUS IMOKA3aTEeJIbHBIX

YpaBHEHUM.

ITpeoOpa3oBaHne BbIpaXKEeHHUM, COAEPKALIMX JIOTapU(MBI.

Jlorapugmuueckue YPaBHEHUH. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeobpa3zoBanue

TPUTOHOMETPUUYECKHUX BbIpaKeHUM. PellieHne TpUuroHoMeTpuyecKuX ypaBHEHHM.



Pemienne cucreM JMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTpuLbl 2X2, ero reOMEeTpUYECKUI CMBICT U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IIPUMEHEHHE OIPEACIINTENSA JUIsl PELICHUS CUCTEMBI
JMHEHHBIX ypaBHEHUM. PelleHne NpUKIAIHBIX 3a4ad C IOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHUU. VccnenoBanne moCTpOEHHOM MOJEIN C IIOMOIIBIO MAaTPHII
Y OIIPECIIUTENEN.

[TocTpoeHne mMaTeMaTUYECKUX MOJAEIEH pPEalbHOW CUTYyallMM C ITOMOIIBIO
YPaBHEHUN M HEpPAaBEHCTB. lIpuMeHeHHE ypaBHEHHMN M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/]1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HAYKU U PEAIbHOM KU3HHU.

DOYyHKUMH U TPaPUKH

OyHKIUsA, crnocodbl 3agaHus (QyHKUUMU. B3auMHO oOpaTHble (YHKUIHUU.
Komnosumms ¢yskuuid. I'paduk QyHKIuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkmum.
[IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE M Heu€THbIe (GyHKIMU. [leproanueckue
¢ynkiuu. IlpomMexyTku MOHOTOHHOCTH (PYHKIMH. MAakCUMyMbl U MHUHHUMYMBbI
dbynkiuu. Hanbosnbiee 1 HauMeHbllee 3HaueHus1 GYHKIIMU HA TPOMEXKYTKE.

Jluneiinasi, KBajgpaTU4yHasi U JAPOOHO-TIMHEWHAs (PYHKUUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast pyHKIHS C HaTypaJdbHBIM M LEJNbIM MOKa3aTesneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHs N-0i1 cTeneHn Kak (yHKIIMU 00paTHOM CTETICHH
C HaTypaJbHbIM [MOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas PyHKUHUU, WX CBOMCTBA U TpaduKH.
Ncnons3oBanue rpadukoB GyHKIMIA IS pEIICHUS] YPABHEHHM.

TpurosomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

@OYHKIMOHAIbHBIE 3aBUCHUMOCTM B peaJbHBIX Ipoleccax U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcCIeAoBaTeIbHOCTEH. MeTton
MaTeMaTHYEeCKOW MHIAYKIIMU. MOHOTOHHbBIE U OTPAaHUYEHHBIE TTOCIIEIOBATEIHLHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaT€MAaTUYECKOTO aHallM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccud. beckoneuno yObiBaromias
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBarOIIEeH reoMeTpUUeCcKOon
IIPOTIPECCUU. JINHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Yucio e. Popmyiia ClI0KHBIX
npoueHToB. Mcnonb3oBaHWe MpoOrpeccuy Ui  PEIIeHHs] pealibHbIX — 3ajad
MIPUKJIAAHOTO XapaKTepa.



HempepriBHbIe GYHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (YyHKIMIA HEMpEphIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUISl PELICHUS HEPaBEHCTB. l[IprMeHEeHHe CBOMCTB HENPEPBIBHBIX
GbyHKUMN TS petieHus 3a/1ay.

[lepBas u BTopas npou3BojHbie GyHKIUU. OnpeaeneHne, reoMeTpUIecKiuil u
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBogubie  smeMeHTapHbIX  ¢GyHkuil.  [IpoumsBogHass  CyMMBI,
MPOU3BECHUS, YACTHOT'O U KOMIIO3UIIUU (DYHKIIHIA.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepauu HaJ MHOXECTBaMM W HMX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpuMeHeHHEe TEOPETMKO-MHOKECTBEHHOIO —amnmapara i
ONMCAHUs PEaJbHBIX MPOLECCOB M SABJICHUM, NPU PEIICHHHM 3a7ad W3 APYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYMCJIEHUS

Harypanbabie u ueneie yucna. [[pumeHeHne NMpU3HAKOB JEIUMOCTH LEJIBIX
yucen, HauOonbiuid o0muii nenutend (nanee — HOJ]) u Hammenswliniee oOrnee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcuble uuncna. AnreOpamdeckas W TPUTOHOMETpUYecKas (HOpPMbI
3aMUCH KOMIUIEKCHOTO 4ucia. ApudmeTndeckue omnepauud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO yucia. [IpumeHnenune
KOMITJIEKCHBIX YMCET JIJISl PEeIIeHUs (PU3NYECKUX U TEOMETPUUECKUX 3a/ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHUX  YpPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHMsS] TMOKa3aTelIbHBIX W  JorapupMuyecKux
HEpPABEHCTB.

OCHOBHBIE METO/IbI PEILICHHS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUSI CUCTEM U COBOKYITHOCTEHW pallMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUUECKUX YPaBHEHUH.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMM.



[IpumMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a/lay ¥ 3a/1a4y U3 Pa3IMYHbIX 001acTel HAyKu U peanbHOU KU3HU, HHTEPIPETALINS
MOJIYYEHHBIX PE3YJIbTAaTOB.

DOYyHKUMH U TPaPUKH

I'paduk kommosunuu (QyHKIuH. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3zoBanue rpa@ukoB (QYHKIUNA JUIsi UCCIENOBAHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpblE€ BO3HMKAIOT MpU PEUICHUM 3a1ad U3 JIPYrHX Yy4eOHbIX
MIPEAMETOB U PEANbHOU KU3HH.

Havana MaTeMaTH4€CKOI0 aHAJIN3a

[IpumMeHeHne NMpou3BOJHON K MCCIAEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxaeHre HanbobIIero 1 HAaMMEHbBUIETO 3HaY€HUH HEeNIPEPbIBHON
(yHKLIHU HA OTpPE3KE.

[IpyumMeHeHne NpPOM3BOIHOM Il HAXOXKACHHS HAWy4dllero pelIeHUus B
NPUKIAAHBIX 3a/ayax, s OMNpEeNeseHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpasHbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QpyHkumid. [TpaBuiia HaxoX1eHUS TEpBOOOPA3HBIX.

HNuterpan. I'eomeTpuyeckuil CMbICH HHTETpalia. Berauciaenue onpenaenéHHoro
uHTerpana no gopmyne Hetorona-Jleitonua.

[TpumeHeHrne uHTErpajsa A HaXOXKIEHUS IUIOIajel Mmiockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemienuit  nuddepeHnnanbHbIX  ypaBHEHHE. MaTtemaTudyeckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOLECCOB C MOMOIIBI AU pepeHnanbHbIX
YpaBHEHUM.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBII YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIMHA 00YYAIOIIET0Cs KaK aKTHBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUICKOr0 OOLIECTBA, MPEACTABICHUE O MATEMATHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS pA3JIMYHBIX CTPYKTYp, SBJICHUH, HPOLERYp
rpaXaaHckoro  oOmiectBa  (BBIOOpBI,  OMNPOCHI U JIPYroe),  yMEHHE
B3aMMOJICIICTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIUSMHI 1 Ha3HAYCHUEM;

2) IATPHOTHYECKOTO BOCIIMTAHNA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
IPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILEHUE K
JOCTUKEHHUSIM POCCUHCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJIBI,
WCIIONIb30BaHUE JTHX JOCTIDKCHHH B JPYTUX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, chOpMHPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHMs, 3TUYECKOTO MOBEACHMSI, CBSI3aHHOI'O C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKHU U JI€ITEIbHOCTHI0 YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTHYECKUM acTieKTaM Pa3InYHBIX BHIIOB HCKYCCTBA;

5) pu3nuecKoro BOCHUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUSA B
MHTEpecax 3J0pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIBHOM IEATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYAY, OCO3HaHHME IICHHOCTH TpPYAOJIIOOMs, HHTEpec K
pa3nuuHbiM  cepam  MpoPecCHOHANBbHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynyiiel nmpogeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIE TJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO W
caM0o00Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBlIEeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COIIMAJIbHO-DPKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOJHON U COLUATBHOM
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUCHTAITHS
Ha TPUMCHEHHE MAaTeMaTHYCCKUX 3HAHWM [JI1 pelmieHus 3amad B 00JacTu
OKpYXalollled Cpefbl, MIAaHUPOBAHUE IIOCTYNKOB U OLEHKHM HUX BO3MOMXHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOTO O3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOW TPAKTUKW, TOHUMaHUE MaTeMaTHYECKON
HAyKHU Kak cepbl YeTIOBEUECKOM IeSITEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH
JUISl pa3BUTHUSI IMBUIN3ALIMH, OBJIAJICHUE SI3bIKOM MATEMATHKUA U MAaTEMaTUYECKOM
KYJIbTYypOU KaK CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISITh TPOEKTHYIO
1 UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble jornueckue AecTBMA:

BBISIBISAITH M XapaKTEPU30BATh CYILIECTBEHHBIC NPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUNW MEXIYy TMOHATUAMH, (OPMYJIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKaINH,
OCHOBaHMs /7151 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOIUMOTO aHAJIN34;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIC,

BBISIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN
(TIpsiMbl€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHMBATh HECKOJBKO
BapUAHTOB pELIEHUs, BEIOUpPATh HanboJiee MOIXOAIIUN ¢ YYETOM CAaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBU:



UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTHUBOpEUUE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIIEI0BAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOTO 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakXKe BBIIBUTAaTh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpATh UH(POPMAIIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIOB, AaHAIU3UPOBATD,
CHUCTEMaTU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUUHBIX BUIOB U POpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEICTABIATh €€ B Pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopmaruu o CaMOCTOATENbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
U THUCbMEHHBIX TEKCTaxX, JaBaTh IIOSCHEHHUSI 10 XOJy peIICHUus 3a7a4H,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Ia€MOW TEMBHI,
npoOJieMbl, peIIaeMoOi 3ajayu, BBICKA3bIBATh WJICHU, HAIICJICHHBICE Ha IIOWCK
pELIEHUsI, COIMOCTABIISITh CBOU CYXKJEHUSI C CYXKICHUSMHU JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIIATh PE3YIbTAThl PEUICHUsI 3a/auM, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BIAJCTh  HaBbIKAMHM  I[IO3HABATEIbHOM  pediekcur Kak  OCO3HAHUs
COBEpILIAEMBIX JECHCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yjbTara pelICHUs
MaTEMaTUYECKON 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIU U YCIOBUSIM, OOBSCHATh IPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEITCIHbHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAUBUIYaTbHOMN
paboThl MpU peIICHHH Y4yeOHBIX 3ajlady, MPUHUMATh 1eJlb COBMECTHOM
NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM palOThl, paclpenesiarTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYXKAATh MPOIIECC U Pe3yJIbTaT padoThl, 00001IaTh
MHEHUS HECKOJILKHUX JIFOICH;

y4acTBOBaTh B IPYNIOBBIX (GopMax paboThl (00CYXIeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHSITH CBOIO YaCTh paOOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaaa
B OOmUHA TPOAYKT TIO KpUTEPHUsIM, CHOPMYITUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiiacce oOydarouIuicsi MOJYYUT CIETYIOIIUE
peAMETHBIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouei mporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATh TMOHATHUSMHU: PAIMOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandecKasl JApoOb, TMPOIEHTHI, HPPANMOHAIBHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb I€HCTBUTEIBHOTO YUCIA;

OPUMEHSATh JApOOM ¥ TIPOIEHTHI Uil PEIICHUS TMPUKIATHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MPUMEHSTh MPUOKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OILIEHKY PE3yJbTaTa BbIYMCIICHHUI;



CBOOOJTHO OMEPHUPOBATH TIOHSITHEM: CTEMEHb C IIEJBIM TI0Ka3aTelieM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMUCU TEUCTBUTEIBHBIX YUCEN JJIs PELICHUS
NPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIICHHY;

CBOOO/IHO OINEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM MTOKA3aTeleM;

CBOOOTHO OTIEPUPOBATH MOHATHSAMU: JIOTapU(M YKcIia, JSCATUIHBIC U
HaTypajbHbIe JTOTapU(pMBbI;

CBOOOJTHO OMEPUPOBATH MOHITHSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSIMH: aPKCUHYC, apPKKOCUHYC U apPKTAaHI€HC YKMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATh MOHSATUIAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSA-CIICJICTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh Pa3UYHbIe METOJbl pEIICHUS pPaIlMOHAIBHBIX H JIPOOHO-
pallMOHAJIBHBIX YpPaBHEHUM, MPUMEHATh METOJI HMHTEPBAJOB IS pEHICHUs
HEPABCHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOM IMEepPEMEHHOMH,
MHOTOWIEH C HEIbIMUA KO3 PuIimeHTaMu, KOpHU MHOTOYJIEHA, TIPUMEHSITH JIeJICHUE
MHOT'OYJIEHa Ha MHOTIOYJIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera mis
pelIeHus 3a1aY;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHECHUH,
MaTpuIla, OMPEACTUTEIh MATPUIBI 2 X 2 W €ro TEOMETPUYECKUH CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpeNenuTeNs 2 X 2 s BBIYKMCICHUS €ro 3HA4YCHWUS,
OPUMEHSTh ONPEACIIUTENIA U1 PELICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHHIA,
MO/JICJIMPOBATh PEAIbHBIE CUTYAllUH C MTOMOIIBI) CUCTEMBI JJUHEUHBIX YPaBHECHUM,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIM C TOMOIIBI0 MATPHUIl U OINpPEACITUTENEH,
MHTEPIPETUPOBATH MMOTYUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMHU I TpeoOpa3oBaHUs
BBIPAXKCHUU;

BBITIOJTHATH MPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COIEPIKAIIUX CTEIICHH C
palMOHAIBHBIM MOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBA norapupmMoB TUTSt npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HpPpalMOHANIbHBIC, TOKa3aTeIbHbIE U
JorapupMUUECKue ypaBHEHUsI, HAXOJIUTh UX PEIICHUS C TIOMOIIBIO PAaBHOCUJIBHBIX
NIEPEXOJIOB UJIM OCYIIECTBIISS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (GOPMYIIBI I MPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpABHEHUE,
MPUMEHATh  HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBATh pEAlbHbIE CUTYallUM Ha fA3bIKE anredpbl, COCTaBIATh
BBIPQXECHUS, YpPAaBHEHHUS, HEpPaBEHCTBA 10 YCIOBHUIO 33Jaud, HUCCIEI0BaTh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DYyHKUMH U TPaPUKH:

CBOOO/IHO ONEpPUPOBATh MOHATUSMM: (YHKIIMS, CIIOCOOBI 3aaHUsl (PYHKIIMH,
B3aMMHO OOpaTHble (PYHKIMH, KOMMO3uLUs (PyHKIUH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: O0JACTH ONPENEIECHUS U MHOMKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh TMOHATHUSAMHU: YETHBIE U HEYETHblE (YHKIUH,
nepuoanyeckrue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (PYHKIMM, HauOoJsibllieé M HaWMEHbIlEe 3HauyeHWe (QYHKUUU Ha
MIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENEHHas QYHKIUS C HATYpaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuk CTEeneHHOW (YHKIUU C HaTypajdbHbIM M IIEJIbIM
nokasarenemM, rpaduk KOpHS N-Ooi CTeNEeHW Kak (PYHKIIMU OOpaTHOMl CTEneHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4HAas W JPOOHO-TUHEHHas
(YHKIIMH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IOCTPOEHUE UX TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMU: IOKa3aTelibHas U Jiorapu@muueckast
(yHKUMU, WX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpadUKH A pEelIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
oTpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIUI YHCIOBOTO apTyMEHTa;

UCIIONB30BaTh Trpaduku (QYHKUMH 11  UCCIEIOBAHMS MPOLECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXAY BETUUMHAMU;

Havana MaTeMaTH4eCKOro aHaJIm3a:

cBOOOJIHO OMNEpUPOBATh MOHATUAMM: apUPMETHUECKas U TeoMeTpUYecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi reOMETpUUEcKasi Mporpeccus, TUHEHHBIA 1
AKCTIOHEHIUATIBHBIN POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh IIPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU I PEIICHUs pEeabHbIX 3a4ad IPUKIAJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: TTOCIEIOBATEIbHOCTD, CIIOCOOBI 33/1aHUS
MOCJIEN0BATEIbHOCTEH, MOHOTOHHBIE W OTPaHUYEHHBIE TOCIJIEI0BATENBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: HETIPEPBIBHBIE (DYHKIIMH, TOUKH pa3pbiBa
rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OINEpUPOBATh TMOHATUSMHU: TIepBas M BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYyMMBI, MPOU3BE/ICHUS, YACTHOIO U KOMIIO3UIIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUHT;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelieHus 3aaad.

MHoskecTBa M JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHUSMHU:  MHOXECTBO, OIEpaluyd  HaJ
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJjIsl OUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHITHSIMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIe/ICTBHE, CBOMCTBO MaTEMAaTHUYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 kJjacce oOydarOmMICS TMOMYYUT CIEIYIOIINE
IPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBbHBIM TeMaM pabouyell mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hauaja MaTEMaTUYECKOTO aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OMIEPUPOBATH MOHATHIMU: HATYPAIBHOE U LIETI0€ YUCIIO, MHOYKECTBA
HaTypaJIbHBIX U IEJBIX YHCEN, UCIOIb30BaTh MPU3HAKU AEIUMOCTH LIEJIBIX YHUCEII,
HOJl u HOK HarypanbHbIX 4ucell ISl PEUICHUs 3aJlady, IPUMEHATh aJITOPUTM
EBxnuna;

CBOOOJTHO OIEPUPOBATH TIMOHATHEM OCTaTKa [0 MOJIYJIO, 3alMChIBAaTh
HaTypaJIbHBIC YHCIIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OMNEPUPOBATH TOHITUSMH: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUIEKCHBIE YHCIIa B aiareOpanveckoil u
TPUTOHOMETPUUECKON (hOpMe, BBIMOTHATH apu(PMETHUECKUE ONEepari ¢ HUMHU U
U300pakaTh Ha KOOPJAMHATHOMN TJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOIHO OMNEPUPOBATH MOHATUSIMH: HUPPALUOHAIBHBIC, MOKa3aTelbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAUTh HUX PEIIEHUS C  [OMOUIbIO
PAaBHOCUIIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpPHEM TMpU PELIEHUH TPUTOHOMETPUUYECKOTO
YPaBHECHMUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXOoAMMBbIE  (QOpPMyINIBI I  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CICICTBUS, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI U HEPABEHCTB;

pemarb paluoOHAaJIbHBIE, UppaLMOHAJIbHEIE, NOKa3aTeJIbHbIE,
jgorapuMHuuUecKue U  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
coJiepaKallye MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaK)K€ 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh pEAJbHbIE CUTyallUh Ha $3bIKE auredpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHEHUS, HEPAaBEHCTBA W KX CHUCTEMBI IO YCIOBHIO 3aJ]a4H,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIHM C MCIOJIb30BAaHUEM armapara aiareopsl,
MHTEPIPETUPOBATH MOJYUYCHHBIN Pe3yJIbTar.

DyHKUuM U rpapuku:

CTPOUTh TpadUKU KOMMO3UIUU (PYHKUUH C TOMOIIBIO 3JIEMEHTapPHOIO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU JABYX (YHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHON
MJIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATHSAMHU: TpaUKH TPUTOHOMETPHUECKHX
dynKImi;

OpPUMEHATh (GYHKIUU JUII MOJICIMPOBAHUS W MCCIEAOBAaHUS pEalbHbIX
ITPOLIECCOB.

Havana MaTeMaTH4ecKOro aHajmsa:

UCIT0JIb30BaTh MPOU3BOJHYIO IJIsl UCCIIeIOBaHUSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaUMEHbIIee 3HaUeHUs (QYHKIMH HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO [JI HAXOXKACHUS HAWIY4IIEro pelIeHUus B
NPUKJIAJHBIX, B TOM YUCJE COLUATBHO-3KOHOMUYECKHUX, 3a7a4ax, s ONpeaesieHus
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (OpMyIIoi min rpadukom;



CBOOOJHO OMEPHPOBATH TOHATHUSMHU: TIEPBOOOpa3Has, OMNpeaeHEHHBINA
UHTErpaj, HAXOAHUTh MEPBOOOpa3HbIC 3JIEMEHTAPHBIX (YHKIUNA U BBIYUCIATH
uHTerpan o gopmyne Hetotona-JleiOnua;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pelIaTh NMPUKIIAIHBIE 33Ja4d, B TOM YHCIIE COLHATBHO-3KOHOMHUYECKOIO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIEeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Hpaxririecikune o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTENIBHBIX YHCEIL.
1 MHorounensl. PanyionanbHable ypaBHEHUs U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUI
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIbIM IT0KA3aTeIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
6 TpuronomeTpuyecKue BbIpaXKEeHUS U 29 1
ypaBHEHUS
[locnenoBarenbHOCTH U IPOrpecCUn 10
HemnpepoiBabie pyakmmm. [Ipon3BoaHast 20
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie | Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Hccnenoanue GpyHKIUN C TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Has u MHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHIMA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppannonaibHble, OKa3aTEIbHbIE U 24 1
norapudMuyecKkre HepaBeHCTBA
5 KommekcHslie uncina 10 1
6 Harypasnbnblie u 11enbie uncia 10
CucTeMbl pallMOHATIBHBIX, UPPALTMIOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(pMUIECKUX 12 1
yYpaBHEHUU
8 3ara4u ¢ napaMeTpamu 16 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 16 5
3HaHUHN
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




PABOYAS IPOTPAMMA
(ID 3892292)

yueOHoro npeamera «I'eomerpusi. Yriry0JeHHbI YPOBEHD)

s ooygaromuxes 10 — 11 kmaccoB

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBisieTCS OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, TaK Kak OO0ECHeurMBaeT BO3MOKHOCTb M3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH M IPEAMETOB T'yMaHUTApHOIO LHKIIA.
[TockonBbKy JOTMYECKOE MBILIIEHUE, (POPMUPYEMOE NPU U3YUEHUH 00YUYaIOIIUMHUCS
MOHSATUMHBIX OCHOB TE€OMETPUH, IPHU JI0KA3ATEIbCTBE TEOPEM U TOCTPOCHHH
LENOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELIEHUU N'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUT'aTh W ONPOBEPraTb TMIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MNpHU
pELIeHNH 3a7]a4 €CTECTBEHHO-HAYYHOIO IUKJIA, B YACTHOCTU (PU3UUECKUX 3a/ay.

[lens ocBOeHUs MporpaMMbl yd4eOHOro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE MHIUBUIYAIBHBIX CIIOCOOHOCTEN 00yYaroUIUXCsl MPU U3YyYEHUU
T€OMETPUH, KaK COCTaBISIONMICH mpeaMeTHol obmactu «MartemaTtuka W
nH(dopMaTHKay Yepe3 oOecreueHre BO3MOKHOCTH MMPHOOPETCHUS M UCIIOIb30BaAHUS
0oJiee rIyOOKMX T€OMETPUUECKUX 3HAHUM U JEeHCTBUM, CIELU(PUIHBIX TEOMETPUH,
Y HEOOXOAUMBIX JJI YCIEUTHOTO Mpo(hecCuOHaIbHOro 00pa30BaHusl, CBI3aHHOIO C
UCII0JIb30BAHUEM MATEMATUKH.

[TpuoputeTHbIMM 3a7auaMy Kypca TE€OMETPUM Ha YIiIyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3AMMOCBSI3U FTEOMETPUHU C OKPYKAIOLIUM MUPOM;

dbopMHpOBaHUE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIIMX MAaTEeMaTHYECKUX MOJENSIX, MO3BOJISIOIIMX OIMCHIBATh W M3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHHUE MMOHATUWHOTO aIapaTa Mo pas3aeiy
«CtepeomeTpus» yueOHOTo Kypca reOMETpHH;

dbopMHupoBaHHEe  yMEHMS ~ BJaJE€Th  OCHOBHBIMM  MOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMHU CBOMCTBAMHM, 3HAHUE TEOPEM,
GopMyn U yMeHHE MX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHbBIE CIIOCOOBI peIIeHUs 3a/1a4;



dbopMupoBaHHE YMEHHUs paclio3HaBaTh HA YepTEXaxX, MOJENIX U B peaJbHOM
MHUpPE MHOTOTPAaHHUKM U Tela BpAalEHUs, KOHCTPYHUPOBaTh TI'E€OMETPUUECKHE
MOJIENH;

(opMUpOBaHNWE NOHHMMaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOIO IMOCTPOECHHUS
MaTeMaTUYECKUX TEOpHUi, (pOpMHUpOBAHHME NMOHHMMAHUS POJU AKCUOMATHKH IpU
IIPOBEJICHUN PACCYKIACHUN;

dbopMupoBaHHEe yMEHHS BIAJCTh METOJAaMHU J0Ka3aTelbCTB U aJTOPUTMOB
pelIeHus, YMEHHUS UX IPUMEHSTh, IPOBOIUTH JOKA3aTEJIbHbBIE PACCYKICHHS B XO/E
pELIECHUsI CTEPEOMETPUYECKUX 3aJad U 337ad C IPAKTUUECKUM COJEp’KaHUEM,
(opMupOBaHHE IPEACTABICHUS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB  IpHU
000CHOBaHUM MAaTEMaTUYECKUX YTBEPKJICHUN U POJIM aKCUOMATHKH B MPOBEACHUN
JNEAYKTUBHBIX PacCyXIEHUM;

pa3BUTHE W COBEPILICHCTBOBAHHE WHTEIUIEKTYalIbHBIX H TBOPYECKUX
CHOCOOHOCTEN 00yuaroluxcsl, MO3HABATEIbHOU aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBILIJIEHUS, HHTEPECA K U3YUEHHUIO T€OMETPHH;

(dbopmupoBaHre (PYHKIIMOHAIIBHOM T'PAaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHUSI paclO3HAaBATh MPOSBICHUS TE€OMETPUYECKHX TMOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEN B PEaJbHBIX KM3HEHHBIX CUTYyalUsX W IPU U3YyYEHUU APYTHX
y4eOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJBHBIX CUTYallMil, WCCIENOBAHMS ITIOCTPOCHHBIX MOJEIIEH,
MHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpus» B
10-11 xnaccax sBnstoTcs: «IIpsMble U TNIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH
MOHSATUSIMUY, PETIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10—
11 kiaccax, OTHOCHTCS KO BCEM COJEpPKATEIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
dbopMHpOBaHHME  JIOTMYECKUX YMEHUM  pachpeensercss He TOJbKO IO
COJIepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHusi. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHUs DenepanbHON pabodeit
OpPOrpaMMbl, paclpeleNEHHbIM MO ToJlaM OOY4YEeHUs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamianuch HEOAHOKPAaTHO. OTO TMO3BOJIAET OpraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATHSIMHU M HaBBIKAMH ITOCJIEN0BATENBHO U MTOCTYIATEIBHO, C
cOOJI0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYalOMIMXCs, PACIIUPSIS U yrayOmsis
e€, 00pa3ys NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

ITepexon K M3y4E€HHIO FEOMETPUM Ha YIIIYyOJIEHHOM YPOBHE MO3BOJISET:



co3gath ycnoBus qans  guddepeHnmanum  OOyYeHHs,  TOCTPOCHHS
WHIUBUIYAIBHBIX 00pa30BaTENbHBIX MPOTpaMM, O0O€CIeYnTh YriayOnéHHOe
M3y4eHHE T€OMETPUHN KaK COCTABIIAOIIEH yueOHOTO IpeameTa «MaTemMaTrukay;

MOJITOTOBUTH OOYYalONIMXCsA K TMPOJOJDKCHHIO HM3YyUYEHUS MATEMaTHKU C
yuéTtoMm BbIOOpa Oymymiel mpodeccuu, oOecreunBas MPEeMCTBEHHOCTh MEXIY
o0muM 1 podeccuoHaTLHBIM 00Pa30BAHUEM.

Ha wusydenme ydeOHOTO Kypca «['eomeTpusi» Ha yrIIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Heneno), B 11 kinacce — 102
yaca (3 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTUYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECH,
NapajuleJbHble W CKpEIIMBArOIIMecs IMpsmble. [IpuU3Haku CKpelmuyBarommXxcs
npsMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MApaJIICIbHBIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSAMBIX, HAPAJLIEIBHOCTD MPSAMOU
U 1uiockocTd. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapaieIbHOTO MNpoeKTUpoBaHus. M300pakenue
buryp B mapayiesibHONW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEKy NMPSAMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IITOCKOCTEN: MapajieibHbIE
IJIOCKOCTH, CBOMCTBa MapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadJlp, MapajuieJenunes,
MTOCTPOCHUE CCUCHUU.

[lepneHAUKyISPHOCTD NPSIMOM U TJIOCKOCTH: MEPIECHAUKYIAPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapaUICIbHbIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHUE.
[lepnieHAUKYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSAMOI 10 TNTIOCKOCTH, MPOEKLUs (PUTYphI Ha MITIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEM. Teopema o Tpéx
NEPIICHANKYJIAPAX.

Yrael B OPOCTPAHCTBE: Yroia MEXAY MPSIMOM M IUIOCKOCTHIO, JABYI'PAHHBIN
YIOJI, IMHEWHBIN yroJl ABYIPAaHHOrO yriia. TpEXrpaHHbIA U MHOTOTPAaHHbBIE YTJIBL.
CBoiicTBa IJTIOCKHUX YIJIOB MHOTOIpaHHOTO yria. CBOMCTBA IJIOCKUX U JIBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CHHYCOB JJIsI TPEXTPAHHOIO yTJa.

MHororpaHHuKH

Buapel MHOrorpaHHMkKoB, pa3BEépTKa MHOrorpaHHuka. IIpusma: n-yrosipHas
Mpu3Ma, psiMasi ¥ HaKJIOHHAS MPU3MbI, OOKOBAasi U TIOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapamtenenurnen, npsMOYTOJIbHBIN MAPAIUICIICIUIIE U €0 CBOMCTBA. Kparuaimume
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema OJiinepa. IIpocTtpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMuaa, IpaBUIbHAS U yCEUEHHAS
nupamusibl. CBolicTBa péOep M OOKOBBIX TIpaHeld NPaBUIBLHOW ITHUPaAMU/IBI.
[IpaBuiibHBIE MHOTOTPAHHUKU: MPABUJIbHAS MMPU3MA U NPaBUIIbHASA UPAMHU/IA,



MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U PABWIBHBIN TeTpadip, kKyo. [Ipeacrasnenue
O IIPaBWIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJCKAdIP U UKOCAIIP.

BrluncieHre 3JIEMEHTOB MHOTOIPAaHHUKOB: pPEOpa, JuaroHa v, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSAMON NPHU3MBI,
IJIOIA/Ib OCHOBAaHM, TeopemMa 0 OOKOBOM IMMOBEPXHOCTH MPsIMOii TTpu3Mbl. [1momans
OOKOBOM TIMOBEPXHOCTH M IIOBEPXHOCTH TMPABWIBHON MHUpaMHIbI, TEOpeMa O
IUIOIIAIN YCEUYEHHOU MTUPAMU/IBI.

CumMmeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MPaBUIIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHsi B MPaBUIBHOM MHOTOTPAHHHUKE: CUMMETpHUS
napajjiejenunesa, CUMMETPUS MPaBWILHBIX TPU3M, CHUMMETPUS TPABUIBHOU
MAPAMUJIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEApHBIC, COHAMNPABJICHHBIE U IPOTUBOIOJIOKHO
HaIpaBJECHHbIC BEKTOPbI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMM: CIIOKECHHUE
Y BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucao. CBOUCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YUCIIO.
[TonsiTie kKoMIUIaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapauienenumnena. TeopeMa O pa3jioKEHUHM BEKTOpa IO TPEM
HEKOMIUTAaHapHBIM  BekTopaM. [IpsiMoyrospHass  cucTteMa  KOOpPAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsI3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMHM TOYEK. YTos Mexay BekTopamu. CKajasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsATHSA: UUIMHApPUYECKAas MOBEPXHOCTh, KOHHMYECKAas IOBEPXHOCTb,
chepuueckas TMOBEPXHOCTb, oOOpa3ywliue MoBepxHocTe. Tena BpaleHus:
HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxxeHnue cepsl
U IJIOCKOCTH, KacaTeiabHasl MIOCKOCTh K cepe. M3o0paxeHue Ten BpallleHHs] Ha
iockocTu. Pa3BépTka nununnapa u konyca. CummeTpusi cepsl U 1mapa.

O6béM. OcHoBHBIE CcBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJIBHOTO Mapajienenunena u ciaeactsus u3z He€. OOBEM mpsiMoil U
HAKJIOHHOM NpU3MBI, HWIMHJIpA, MUpaMUabl U KoHyca. O0bEM 11apa U MapoBOTro
CerMeHTa.

KoMOuHanum Ten BpallleHus W MHOTOrpaHHMkoB. Ilpu3ma, BhucaHHas B
HWIMHIpP, ONHMCAaHHas oOKoyio uuiauHapa. Ilepecedenue cdepbl u mapa c
wiockocTeio. Kacanme mapa u cdepbl miaockocteio. [loHsITHE MHOrOrpaHHHKA,
OMKHCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpALLCHHUS.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOMAAh chephl u €€ JacTei.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Hsix Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHuwe 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS IWJINH]IPA
(mapanienbHO ¥ TMEPHEHAUKYJISIPHO OCH), CEUeHUs KoHyca (mapajuieibHble
OCHOBAHHUIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 11apa, METOJIbl IOCTPOCHUS
CEUCHMUU: METOJI CIEA0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METO]I IIEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJ BEKTOpaMH. BEKTOpHOE yMHOXEHNE
BeKTOpoB. (CBOWCTBAa BEKTOPHOTO YMHOXEHMA. lIpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHatel BekTopa. Pasznokenwe BekTopa IO
6a3ucy. KooparHaTHO-BEKTOPHBIN METO/T PU PEIICHUH T€OMETPUUECKHX 3a/1a4.

/IBHKeHNsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PABEHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHUW. Buapl ABWKEHUM: MapalieIbHbIA TEpPEHOC,
LEHTpaJIbHAsl CUMMETPHUA, 3€pPKaJbHAs CUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHHE O MATEMATHYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3NHYHBIX CTPYKTYp, SBJICHUH, MPOIEIYP
rpaXJaHcKkoro  oOmiectBa  (BBIOOpPBI,  OHNPOCBI W JPYroe),  yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C WUX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JPYrMX HayKax, TEXHOJOTuAX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, PacCyKJIeHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) pusznueckoe BocnuTaHHE:

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYECKUE 3HaHUS B
WHTEpecax 370pOBOro v 6€30MmacHOro 00pasza KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE TMHUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (pu3anyeckas aKkTUBHOCTH), (DU3UUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HHTEpPEC K
pasnuyHbiM  chepamM  MPOPECCHOHATBHONW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymied mnpodeccu M peanu3oBbIBaTh COOCTBEHHbBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTHh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM0OOpa30BaHUIO HaA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]lay MaTeMaTH4YeCKOM HAapaBIeHHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

cOPMHPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYphl, TOHUMAHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHME MPUPOIHOM U COIMATBHON
Cpelnbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW I pEImIeHUs 3aaad B 0O0JacTH
OKpYXalollled Cpe/bl, MUIAHUPOBAHUE TIIOCTYNIKOB M OILIEHKM WX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKHU, IOHUMaHUE MaTEMAaTHIYECKOMN
HAyKHU Kak cepbl 4eTIOBEYECKOM IeITeIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUYMMOCTHU
JUISl pa3BUTHUS LIMBWIM3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaT€MaTHU4YECKOM
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH TPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE elicTBHS

ba3oBble JJoruueckue 1eMCTBUS:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEeMaTHUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TOHATUAMH, (OPMYJIHUPOBATH
OTIpE/ICJICHUS] TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUS, KPUTEPHUH TIPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH M  NpeoOpa3oBBIBaTh  CYXKJICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIBHBIC, CIMHIUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKHW, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEILHO JJOKA3aTEIhCTBA MAaTEMAaTHUECKUX YTBEPKICHUIN
(IpsiMbIe U OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIIUIO, IPUBOJAUTH MMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOIBI,

BBIOMpATh CMOCOO pemieHus y4deOHOW 3amadyn (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIlICHUsI, BRLIOUpATh HarboJee MOAXOIAIUN ¢ YUETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA:



UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTHUBOpEUUE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
NPOBEIEHHOTO  HAONIONEHMs, HWCCIEAOBAaHMS, OIEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakXKe BBIIBUTAaTh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISATH JeUIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOJUMBIX JUIs OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U UHTEPIIPETUPOBATH UHPOPMAIUIO PA3IUUHBIX BUJOB U POpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B paslMyHBIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBAThH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX
U THUCbMEHHBIX TEKCTax, JaBaTh IIOSCHEHUS II0 XOJy peIIeHUuS 3a7adyu,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJCH, HAalleJIEHHbIE Ha TIOMCK
pELIEHUsI, COIMOCTABISITh CBOU CYXKJEHUSI C CYXKICHUSMHU JPYTHMX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU ¢opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIIATh PE3YJIbTAThl PEIISHUs 3a/laud, IKCIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4E€TOM 3a7ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BIAJCTh  HaBbIKAMHM  I[IO3HABATEIbHOM  pediekcur Kak  OCO3HAHUs
COBEpILIAEMBIX JECHCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yjbTara pelICHUs
MaTEMaTUYECKON 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPHU PELICHUM 33/1a4u,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHON M WHIWBHUAYaJbHOU
paboThl MpHU pEIICHUH Yy4eOHBIX 3aJa4, MPUHUMATh 1I€JIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBATh OPTraHU3allUI0 COBMECTHOM pabOThI, pacmpeacsisiTh
BUJIBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT PabOThI, 0000IIaTh
MHEHUS HECKOJILKHUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX QopMax paboTsl (00CykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHSITH CBOIO YaCTh paOOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaaa
B OOmUHA TPOAYKT TIO KpUTEPHUsIM, CHOPMYITUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca o0ydaronuiuiicst HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSATHUSMHU CTEPEOMETPUU TP
pelIeHnH 3aa4 U MPOBEICHUY MaTEMAaTUUYECKUX PACCyKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUMU U CIEACTBUSA U3 HUX MPHU PEIICHUH
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OIEpPUPOBATH TMOHSATUSAMH, CBS3aHHBIMM C yIJaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMON H
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHIATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHUKH, BBHIOMpAas  OCHOBaHUSA  JIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBS3AHHBIMM C  CEUCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napasuiesibHOE, LEHTPaJIbHOE u OpTOTOHAJIBHOE
MIPOSKTHPOBaHUE (PUTYP HA IUIOCKOCTH, BBITTOHSTH N300pakeHust puryp Ha
IJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAM  TMOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpHU3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb 1 TNIOCKOCTh CHMMETPUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJIHO OINEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAaJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0KA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOUIEHUW U
HAXO0XJICHUE TEOMETPUUECKUX BEJIMUMH, IPUMEHSISI U3BECTHBIC METO/IbI IIPU
pellIeHUH MaTeMAaTHYEeCKUX 3a7ad IMOBBIIIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTU;

e TMPUMEHATH NPOCTEUINIME TPOTrPpaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJEKaTh, MPeOOpPA3OBBHIBATH M WHTEPIPETUPOBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTypax, TMPEACTABICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH I[OJYYCHHBbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh HU3YUCHHBIC MOHSATUS B
mpolecce TMOWCKA  PeIIeHUs  MaTeMaTH4ecKu  ChOpMYITUPOBAHHOU
npoOJieMbl, MOJEIUPOBATh pPEalbHBIC CUTYallMd Ha S3bIKE T'E€OMETPUH,
UCCJIEI0BATh MMOCTPOCHHBIE MOJIEIN C HCIOIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aiareOpbl, peniaTh MPaKTHYECKUE 3a7add,
CBSI3aHHBIC C HAX0XXICHUEM F€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4YacTu (PyH1aMEeHTa Pa3BUTHUSI TEXHOJIOTHH.

K xonity 11 kyiacca o0ydaronuicst HAy4YnuTCs:



CBOOOJHO OTEPUPOBATH IMOHATUSIMH, CBS3aHHBIMUA C IWIHHIAPUIECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIy4ECHUS;

OIEepUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILLECHUS: IIWIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpauleHus (IWIMHAP, KOHyC, cdepa W ImMap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYHUHBI HJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C KOMOWHAIIUSMU TeEI
BpalllCHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIUCAHHBIA B cdepy H
OmMCaHHBIA 0KOJIO cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHUSI MEXIY TUIONIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarb u3ydaeMmble (DUTYPHI, BBITIOJHATH (BBIHOCHBIE) ILJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
yepTexKax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh TeOMETPUYECKUE 3a/1a41 Ha BBIYUCIICHUE YTIIOB MEXIY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/IA TPU PELICHUU;
CBOOOJIHO ONEpPUPOBaATh TOHSATUSMHU, CBS3aHHBIMU C JBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOJTHATh M300paKEHUST MHOTOTPAHHUKOB W TEJI BpallleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKAIbHOMU
CUMMETPHH, IPHU TTIOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TO100US;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BPAILCHUS: CEUYCHHS LUIMHIpA
(mapayuienTbHO U NEPIEHIUKYISIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUSI 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUSI CEUYECHMI: METOJA CJEJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIJIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUeCKHe (HaKThl MJIST PEIICHHS CTEPEOMETPUUCCKUX
3a/ay, MPEANOJaralolIMX HECKOJbKO IaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemaTrh 3aJaud Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJICHUE T€OMETPUUECKUX BEINYUNH;

MPUMEHSITh MPOrPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

MPUMEHSTH MMOJTyYeHHbIC 3HaHUS Ha MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATH
U OIICHUBATh pEalbHbIC CUTYyallud, NPUMEHITh W3YYCHHBIC IOHSTHUSA,
TEOpPEMBI, CBOMCTBAa B TMPOLIECCE TMOWCKAa pEIIeHUS MaTeMaTUYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC CUTyallUd Ha
A3bIKE TEOMETPUH, UCCIIEAOBATh MOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA ¢ TEOopeM, ammapara anreOpbl, peliath
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKIECHUEM TIe€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4yectBo yacos DJIEeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Hpaxririecikune o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBeneHue B crepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIx B 6
IPOCTPaHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3 1
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSAMBIX U 25
IIJIOCKOCTEN B MPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpanHuku 7 1
BekTopsl B ipocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHEe U CUCTEMATHA3 AU 5 p
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P KourpoJubnbie | IIpakTHyeckue (uubp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 AHanuThuyeckas reoMeTpus 15 1
9 [ToBTOpEHME, 0000IICHNE 1 15 1
crucTeMaTu3alurs 3HaHU
3 O06BEM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpenue, o6o0IIeHHE 1 17 p
crucTeMaTu3aluvs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




PABOYASA ITPOT'PAMMA
(ID 3892298)

yuyeOHoro npeaMera «BeposiTHOCTD M CTATUCTHKA. YTIJIy0JIEHHbIH YPOBEHb)»

st ooydaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIIMCKA

VY4eOnbiit Kypc « BeposiTHOCTD M CTaTUCTHKA» YIITYOJIEHHOTO YPOBHS SIBIISECTCS
POJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Yy4eOHOTO Kypca YIIIyOJIEHHOIO
YPOBHS Ha YPOBHE CpeJHEro o01iero oopazoBanus. Y4eOHbIN Kypc MpeHa3HAuYCH
st GOPMUPOBAHKS Y OOYYAIOMINXCS CTATUCTHYECKOW KYJIBTYPHI M TTOHUMAaHUS
POJIM TEOPHH BEPOSITHOCTEH KaK MAaTEMAaTHYECKOTO WHCTPYMEHTA I H3yYCHHS
CIIy4alHBIX COOBITUM, BEJIUYUH U MpolneccoB. [Ipu nzydenuu kypca odoramarTcs
IPEICTAaBIICHUS OOYYaIOIUXCA O METOJaX MCCIENOBAaHUS HU3MEHYMBOTO MUDA,
pa3BUBAETCS MOHUMAHUE 3HAYUMOCTH M OOIIHOCTH MaTEeMaTHYECKUX METOJIOB
MO3HAHUS KaK HEOTHhEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUHI.

Copnepxkanue y4eOHOrOo Kypca HamNpaBlIeHO Ha 3akperieHue 3HaHW,
MOJIYYCHHBIX MPU MU3yUYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUNA O CIyYalHBIX BEJIIMYMHAX U B3aUMOCBS3SX MEXKIY
HAMH Ha BRXHBIX NMPUMEpaxX, CIOKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYIKAOIIETO
mupa. B pesynprare y o0yyaronmxcs A0KHO ¢hOPMHUPOBATHCS MTPEICTABICHHUE O
HauOoJiee YyIOTpeOUTEIbHBIX U OOIIUX MAaTEeMAaTHUYECKUX MOJIEIISIX, UCTIOIh3YEMBbIX
JUTSL OTIICAHMSI aHTPOTIOMETPUUECKUX U JeMOTpadUIeCKUX BEIHMUNH, TOTPEITHOCTEH
B pa3IUYHbBIC POJIa U3MEPCHHSX, JUTUTSIIBHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U TIPOIIECCOB B 00IIIECTBE. YUeOHBIH
Kypc SIBISETCS 0a30il 1JIT OCBOCHHS BEPOSTHOCTHO-CTATHCTHYECKHX METOOB,
HEOOXOAMMBIX CHEIUATNCTaM HE TOJIBKO WHKEHEPHBIX CIEIUaIbHOCTEH, HO TAaKKe
COIMAJIBHBIX U TICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH
B 3HAYMWTEILHOH Mepe UCIONB3YIOT allapaT aHajiu3a OOJIBIINX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXJACHHE 3aKoHa OOJIbIINUX
gucen — (PYHIAMEHTAIbLHOTO 3aKOHAa MPHUPOJbI, WMEIOIIET0 MAaTeMaTHYeCKYIO
dbopmanuzanmro.

B cooTBeTrcTBHHM C yKa3aHHBIMH IIEJSIMH B CTPYKType Yy4eOHOTO Kypca
«BepoATHOCTh U CTAaTUCTHKa» Ha YIIIYOJIEHHOM YPOBHE BbIJEICHBI OCHOBHBIC



cofepkarenbHble TUHUN: «CiaydaiiHble COOBITUSA U BEPOATHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIA KypC BKIIFOUEHBI 3JEMEHTHI TEOPHUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBbIC JMJIsi TOJHOLIEHHOTO OCBOCHHUSA
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Coneprxanue muHUM «CirydaifHble COOBITHS M BEPOSTHOCTHY CITY>KUT OCHOBOU
s (GOpPMUPOBAHUSA TPEICTABICHUNA O PacCIpeleNiCHUH BEPOATHOCTEH MEXITy
3HAYCHHSIMH CIIyYaNHBIX BEJIMYUH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHON JTUHUU
3aHUMAEeT HW3Y4YEHUE TEeOMETPUUYECKOr0 W OWHOMHAJIBHOTO pacCHpe/ielieHud |
3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — MOKa3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMH.

TeMbl, CBSi3aHHBIE C HENPEPBIBHBIMA CIyYalHBIMM BEJIMYMHAMHM U
pacupeneneHus MU, aKLUEHTUPYIOT BHUMaHUE OOYy4YalolIUXCSi Ha ONUCAHUU H
U3YyYEHUU CIy4yallHBIX SBJICHUH C MOMOILBIO HENPEpBIBHBIX (YHKIMI. OCHOBHOE
BHMMAaHUE YACISETCA [T0KA3aTeIbHOMY U HOPMAJIbHOMY PacIIpeIeICHUSIM.

B yudeOHOM Kypce mpeaycMaTpHUBAEeTCs O3HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEKJy CIy4YalHbIMM BEIMYMHAMH M OIIMCAaHUE OTOM CBA3M C IOMOUIBIO
KOA(pPUIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHalora. OTH 3IIEMEHTHI
coJlepKaHUs Pa3BUBAIOT TEMY «/lnarpamMmsbl pacCeMBaHUs», U3YUEHHYIO HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS HAa CBEACHUS U3 KYPCOB
anreOpbl U TEOMETPHH.

Emé oaumH  siemMeHT  conepkaHWs, KOTOPBIM  MpemjiaraeTcs  Ha
O3HAKOMUTEIIBHOM YPOBHE — IIOCJIEAOBATEIbHOCTh CIIyYalHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIMUX B €AUHUIYY BpeMeHU. O3HaKOMJIEHHE C paclpeeleHueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUIA HOCUT pPa3BUBAIOLIMN XapakTep H
ABJISIETCSl AKTYaJbHBIM JUIsl OyaymuX aOMTYpUEHTOB, MOCTYMAIOIIMX Ha y4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJIOTHEN W
YIPABJICHUEM.

Ha uzyuyenue yueOHOro kypca «BeposSTHOCTb U CTaTUCTUKa» Ha YIIIyOJIEHHOM
ypoBHe otBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmo), B 11 kimacce
— 34 yaca (1 gac B HezeINIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

I'pad, cBsa3HbIM Tpad, myTH B rpade: mukibl U 1enu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padbl Ha mIIOCKOCTH. JlepeBbs.

CryyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIC
coObITHst (MCX0bI). BeposSTHOCTH citydaitHOTO cOOBITHSA. Biam3ocTh 4acToTHl U
BEpOSITHOCTU COOBITUH. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuy HajJ COOBITUSAMU: NIEpECeUeHUe, O0BETUHEHUE, TIPOTUBOIOIOKHbBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBo ciydaiiHOro
skcriepumenTa. Gopmyia nosHou BepoatHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIil cilydaiiHblid ONBIT (MCOBITAHKE), YCIieX U Heyaada. HezaBucumble
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MEpBOro ycrexa. [lepecranoBku
u ¢axropuan. Ywucio couderanuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHul beprymu. CiydaitHbiil BHIOOP U3 KOHEUHOMN
COBOKYITHOCTH.

CnyuvaitHas  BenmnuumHa. Pacnpenenenne  BeposTHocTed.  Jmarpamma
pacnpenenenud. Onepanuu HaJ ClydyallHbIMU BETMYMHAMH. buHapHas ciaydaiiHas
BenmunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE€ TE€OMETPUYECKOE U
OMHOMUAIbHOE.

11 KJIACC

CoBMeCTHOE paclpeieieHue JBYyX ClydaiHbIX BeqnuyuH. HesaBucumsie
CIIyYalHbIE BEJUYUHBI.

MaremaTnyeckoe OXUJAHUE CIy4allHOM BEIWYMHBI (pacrpeneieHus).
[Ipumepsl NMpUMEHEHUS MaTeMaTHYEeCKOro OKUJaHUs (CTpaxoBaHUE, JOTepes).
Marematnueckoe OkujgaHue OWHApHOM ciaydallHOM BelIMYMHBI. Maremarnueckoe
OKMJAHUE CYMMBl CIIy4YaWHBIX BEIMYMH. MaremMaTud4eckoe  OKHIaHHE
reOMEeTPUYECKOTO 1 OMHOMHUAIILHOTO Pacpe/IeIeHU.

Jucriepcuss ¥ CTaHZAPTHOE  OTKJIOHEHUE  CIIyYalHOW  BEJIMYMHBI
(pacnpenenenus). {ucniepcust OMHapHOM cly4aiiHON BeIM4YMHBI. MaremaTudeckoe
0’KMJIaHUE MPOU3BEIICHUS U JUCIIEPCUS CYMMBI HE3ABUCHUMBIX CIIyYalHBIX BEJIMYHH.
Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWHOMMAIBHOTO pACIpEACTICHHUS.
Jlucriepcrs U CTaHAAPTHOE OTKIIOHEHUE T€OMETPUYECKOTO PACTIPEIEIICHHUS.



HepasenctBo YeoOniméBa. Teopema UebnimeéBa. Teopema bepnymiu. 3akon
Oonpmux  uyucen. BpIOOpouHBIE  MeTOA — HcclieoBaHMM.  BriOopouHble
XapakTepucTUKU. OneHMBaHUE BEPOSATHOCTU COOBITUS 1O BHIOOPOYHBIM JIAHHBIM.
IIpoBepka NpoCTENIINX TMIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEICICHHMN.

HenpepsiBHbIE citydaiiHble BenuuuHbl. lIpumepsl. DyHKOMS IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHusl. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBaA.
3aiayu, NpUBOSIINE K TOKA3aTEIIbHOMY pAacHpeeieHHI0. 3a1auu, MPUBOASIINE K
HOPMAaJIbHOMY pacrpeneneHuro. OyHKINSA IJIOTHOCTH BEPOSATHOCTHU
[I0Ka3aTEeNbHOTO pacnpeaesieHus], QyHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacupeneneHus. OyHKIMSA IIOTHOCTH M CBOWCTBA HOPMAJIBHOI'O PacIpeIeIeHUs.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHHM.  3ajaud,
MIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua naByx caydyailHbIX BenuudH. KospduuueHt auHEnHOM
koppemsiiui.  CoBMECTHblE  HAOMIOJEHUS  JBYX BEJIMYMH. BbIOOpOUHBIil
KOA(pPUIUEHT Koppensuuu. Paznuuue Mexay JUHEHMHOM CBSA3bI0 M MPUYMHHO-
CIEACTBEHHOU CBA3bI0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaIPATOB.



IHINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH U CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUNCKOr0 OOIIECTBA, MPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHMSI PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOIEIYP
rpaXJaHcKoro  oOmiectBa  (BBIOOpPBI,  OMNPOCHI W JPYroe),  yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOW MACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, dTUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AEATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IOCTPOEHUE YCTOMYUBOIO OYAyIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUHN, paCCyKICHUI, BOCTPUUMYHBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) pu3uuecKoro BOCIMTAHHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
WHTEpecax 370pOBOro M 0€30MacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYJy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pasnuyHbiM  cepam  MPOGECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymied mnpodeccu M peanu30BbIBaTh COOCTBEHHbBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTHh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBIeHHOCTH;

7) 3K0JI0THYeCKOT0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TMOHUMAHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSHUE MPHUPOAHOU M COIMATBbHON
Cpelnbl, 0CO3HAHUE TIO0ATHHOTO XapaKTepa KOJIOTHUESCKUX MPOOIeM, OpUEHTAITUS
Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW JUIs PEIICHHS 3aJad B 00JIacTH
OKpYXalollled Ccpefbl, TUIAHUPOBAHUE TOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOILIECTBEHHOMN MPAKTUKH, TIOHUMaHUE MaTEMaTUUECKOMN
HAyKHU Kak cepbl 4eTIOBEYECKOM JIeITebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUISL pa3BUTHUS LMBWIN3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTeMaTUYECKON
KyJIbTYypOU KaK CPEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITh IPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE IeHCTBUSA

ba3oBble JJoruueckue 1eMCTBUS:

BBISIBJIATh M XapaKTEPHU30BaATh CYIIIECTBEHHbIC NMPU3HAKKM MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNW MEXIYy TMOHATUAMH, (OPMYJIUPOBATH
OTIpe/ICJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU,
OCHOBAHUS JIJIs1 0000IIEHUS ¥ CpaBHEHHUSI, KPUTEPHUH MPOBOIMMOTO aHAIHN3a;

BOCIIpUHUMATh,  (OPMYJIHPOBaTh HM  MPEeOoOpa3OBBIBATH  CYXKICHHS:
yTBEPAUTEIbHBIC U OTPUIIATEIBHBIC, CIMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKHW, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEILHO JJOKA3aTEIhCTBA MAaTEMAaTHYECKUX YTBEPKIACHUMN
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOIBI,

BBIOMpATh CMOCOO pemieHus y4eOHOW 3amadyn  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs], BRIOMPATh HAOOJIee TOAXOIAIINNA ¢ YIETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA:



UCIIOJIB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUIA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  NPOTHUBOpEuHe,  mpodiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (opMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIONEHMs, HUCCJIENIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O00OIIIEHU;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakXKe BBIIBUTAaTh
MPETOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpPATh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATb,
CHUCTEMaTU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUUHBIX BUOB U (GOpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEICTABIATh €€ B Pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMH OOIICHUS, SICHO, TOUHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX
U THUCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUSI 10 XOJy peIICHUd 3a7auH,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJIEW, HAalleJIEHHbIE Ha TTOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKJICHHSIMU JPYTUX YYaCTHUKOB
nauanora, oOHapy>KUBaTh Pa3jIMYMe€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEIbBHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4E€TOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BIAJCTh HAaBbIKAMHM  [IO3HABATEIIbHOM  pediekcuu Kak  OCO3HAHUs
COBEpULIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTEMaTUYECKON 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTAaTOB JESITEIHbHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl MpHU pEIICHHH Y4yeOHBIX 3a/lady, MPUHUMATh 1€JIb COBMECTHOM
NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aAIlMI0 COBMECTHOU pabOThI, paclpenesiarh
BUJIBI pabOT, I0rOBapyBaThCs, 00CYX IATh MPOIECC U PE3YJIbTAT PabOThI, 0000IIAThH
MHEHUS HECKOJILKHUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX QopMax paboTsl (00CykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHSITH CBOIO YaCTh PAOOTHI U KOOPJIMHUPOBATH
CBOU JICUCTBUS C IPYTMMH YJIEHAMH KOMaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIaaa
B OOmUHA TPOAYKT TIO KPUTEpUSIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca o0ydaronuiuiicst HAy4uTCs:

CBOOOJIHO OMepUpoBaTh MOHATUAMHU: Tpad, miockuil rpad, cBs3HBIA rpad,
myTh B Tpade, emb, NUKI, JTEPEBO, CTEIECHb BEPIIWHBI, JIEPEBO CIIy4ailHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: CIyYailHBIM SKCIEPUMEHT (OIBIT),
cily4ailHoe COOBITHE, PJIEMEHTAPHOE CIydyailHOe COObITHE (RJIIEMEHTapHbBINA UCXO)
CIIy4ailHOTO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITUM B  OMNBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HAXOJUTh U (POPMYIUPOBATH COOBITHSA: MEepeceueHne, 0ObeUHEHNE JaHHBIX
cOOBbITHH, COOBITHE, MPOTHBOMOJOKHOE JIaHHOMY, HCIIOJIb30BaTh JIMarpamMMbl
Diinepa, KOOPAUHATHYIO MPSIMYIO JJI PEIIeHMs 3a7ad, MOoJb30BaThCsl (GOpMyson
CJIO’KEHMS BEPOSTHOCTEHN JJIsl BEPOSTHOCTEHN JIBYX M TPEX CIyYalHBIX COOBITHIA;



OIEpPUPOBATH NOHATUAMMU: YCIOBHAsI BEPOATHOCTh, yMHOKEHUE BEPOSITHOCTEN,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIYyYallHOrO  JKCIEPUMEHTA, HaXOJHUTh
BEPOSITHOCTU COOBITUM C TOMONIBIO TMpaBUiia YMHOXKEHHS, JepeBa CIy4ailHOTrO
OMbITa, HUCIOJIb30BaTh (OPMYJy IMOJHOW BeposATHOCTH, Qopmyny baiteca npu
pelIeHrnr 3aJad, ONpPENeNsITh HE3aBUCUMOCTh COOBITHM 1o (opMmysne U II0
OpPraHM3aLMHN CIIY4aHOTO YKCIIEPUMEHTA;

OPUMEHATh HM3yYeHHBIE KOMOWHATOpPHBIE (OPMYIBI s TEPEUUCTCHHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4ailHOTO ONBITA, PEIICHUS
3a/1a4 [0 TEOPUU BEPOSTHOCTEM;

CBOOOJTHO  ONEPUPOBATH MOHATUSMU: OWHAPHBIA  CIy4allHBIA  OMBIT
(ucmbITaHue), ycrex M Heyjnaya, He3aBUCHUMbIE HCIBITAHUS, CEpUsl UCIBITAaHUM,
HaXOJIUTh BEPOSITHOCTU COOBITUI: B CEPUH UCIIBITAHUH JI0 IEPBOIO yCIEXa, B CEPUU
UCIIBITaHU bepHyJUIH, B ONBITE, CBA3aHHOM CO CIIy4ailHbIM BHIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CIyyailHas BEIMYMHA, pacHpelesieHUe
BEpOATHOCTEW, JAuarpaMMa paclpeneieHus, OWHapHas ciydyaiiHas BeJIMYMHA,
reoOMeTpUYEeCKoe, ONHOMHUAIILHOE pacipeiesiCHuE.

K xoniy 11 kyiacca o0ydarouuicst HAy4YuTCs:

OIEPUPOBATH IMOHATUSAMM: COBMECTHOE PACHPEACIICHUE [BYX CIy4YalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOI'O PACHpPEENICHUs IBYX CIIy4alHbIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaKIOH BEJIWYUHBI, OIPEACICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OMEpPUPOBAThH MOHATUEM MATEMATHUYECKOTO OXHUAAHMS CIy4yalHON
BEJIMUYMHBI (pacnpesiesieHus1), MPUMEHATh CBOMCTBA MaTeMaTHYECKOTO OXUAAHUS
IOpU PELIEHUH 3a/1ay, BHIYUCIATh MAaTEMATUYECKOE OXKHMJaHUE OMHOMHAIBHOTO U
rEOMETPUYECKOTO PaCIIpEIETICHNN;

CBOOOJTHO OIEpUPOBATh MOHATUSAMU: JUCIIEPCUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIWYMHBI, NIPUMEHATH CBOWCTBA JIUCIEPCHUU CIIYYaWHOM BEJIIMYMHBI
(pactipenenenus) NMpu PELICHUH 3a/a4, BBIYHMCIATH JUCIEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO pacIpe/IeIeHU;

BBIYHCIIATh BHIOOPOYHBIE XapAaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLICHUBATh
XapaKTEPUCTUKU TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX TI0  BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSATH MpOCTEHIIne
CTaTUCTUYECKUE TUITOTE3BI, IOJIb3YSACh N3yYEHHBIMU PACIIPEACICHUAMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosan4yecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 DnemeHThl Teopun rpados 3
5 CiyyaiiHble OIBITH, ClTy4yaiiHble COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CI0XKEHHE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CIIOBHAsI BEPOSATHOCTD.
He3zaBucumeble coOBITHS
4 DneMeHTbl KOMOWHATOPUKH 4 1
Cepun noce10BaTENbHBIX UCIIBITAHUIH.
5 Wcnsitanusa bepuymmu. CiyuaitHbslii BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U PACIIPEIEICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 0




11 KIIACC

KouunvecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrpouabneie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJIBIINX YUCEIT 5
DNIeMEHThl MaTEMaTU4YECKON CTaTUCTUKHU 6
HenpepbiBHBIE ClTydailHbIE BETUYUHBI
3 (pactpenenenus), moka3aTelIbHOE U 4
HOPMAaJIbHOE pacIpeaeIeHUs
Pacnpenenenue Ilyaccona
CBs13b MEX]y CTy4allHBIMU BETMYMHAMU
O0001IeHre U cCUCTEMATHU3aIA 3HAHUHA 11 1
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 1 0
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