Pabouasi nporpamma no yueOHomy npeamery «MaTeMaTuKa»
(yriry0J1éHHbBII YPOBEHD).

Pabouas mporpamma no yuebHOMY nipeameTy «MareMmatukay (yriyOaéHHBIN
ypoBeHb) (mpeameTHas o6OmacTh «MaremMatuka W uHpOpMaTtukay) (nanee
COOTBETCTBEHHO — TMporpaMMa II0 MaTeMaTWKe, MaTeMaThKa) BKIIOYAeT
MOSICHUTETIbHYIO 3alUCKy, CcojepxaHue OOydeHHs, MIIaHUPYEMBbIE pe3yJIbTaThl
OCBOEHHSI POTPAMMBI IO MATEMATHKE.

[losicuutenpHast 3amuMcka OTpakaeT oOlMe Ledd M 3aJa4d H3y4deHUs
MaTE€MaTHUKH, XapaKTEPUCTUKY ICUXOJOTHMUYECKUX MPEINOChUIOK K €€ U3YYEHUIO
O0Oy4YaroIIMMUCS, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAKXKe MOIX0IbI K 0TOOpY
CONep)KaHMsA, K OINPEACICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

Copepxxanne OOydeHHUS PACKpBIBACT COACpKATENbHbIE JMHUUA, KOTOPHIS
npeIaraloTces s 003aTebHOTO U3YUYCHUS B K&KIOM KJIacce Ha yPOBHE CPETHETO
oO1rero oOpa3oBaHusI.

[TnarupyemMblie pe3ynbTaThl OCBOSHUS MPOTPAMMEI IT0 MAaTEMATHKE BKITIOUAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh NEPHOJI OOyUEHUsI Ha YPOBHE
CpeaHero o01ero oopa3oBaHus, a TAKKe MPEIMETHBIE JOCTHXKEHUS 00yUJarOIerocs
3a Kbl T07] 00y4YeHUs.

[osicuuTeIbHAS 3aNIMCKA.

[IporpaMmma mo MaremMaTHKe YIIyOJIEHHOTO YPOBHS ISl OOYYarOIIMXCS
Ha YpOBHE CpeqHero odiero oopasoBanus pazpadboTaHa Ha ocHoBe DenepabHOTO
roCcyapCTBEHHOTO 00pa30BaTEbHOTO CTaHJapTa CPEeIHEro OOIIero oOpa3oBaHUs
(mamee - OI'OC COQO),c y4y€ToM COBPEMEHHBIX MHUPOBBIX TpPeOOBAHUH,
MPEABIBISIEMBIX K MAaTEMAaTHYECKOMY OOpA30BaHMIO, W TPATUIUN POCCHICKOTO
oOpa3zoBanwus. Peanu3zaiiust mporpaMMbl 0 MaTEeMAaTHKE OOECTICUNBAET OBJIAJICHUE
KJTFOUCBBIMA KOMIICTCHITUSMHU, COCTABJISIONIUMHA OCHOBY JJII CaMOPa3BUTHS U
HEIMPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MO03HABATEILHOTO PAa3BUTHSI TUYHOCTH O00YJArOIIMXCSI.

B nporpamme no maremaruke yuyTeHbl Uaeu U mnosoxkeHus «Konueniuu



pa3BUTHUsI MaremaTudeckoro ooOpa3zoBanus B Poccuiickoii ®enepanuun». B
COOTBETCTBHUH C Ha3BaHHEM KOHIICTIIIMM MaTeMaTU4YecKoe 00pa3oBaHuE JOKHO, B
YAaCTHOCTH, pemarh 3agayy oOecrnedyeHusi HEeoOXOAMMOro CTpaHe uYuciia
oOydJarommxcs, wMaremMaTudeckass IMOATOTOBKA KOTOPBIX JOCTaTOYHA  JUIs
NpPOJOKEHUS  O0pa30oBaHMsI IO  PAa3IUYHBIM  HAMpABJICHUSIM,  BKJIIOYas
MPEToIaBaHe MaTEMaTUKH, MaTeMaTHUYeCKHe HWCCIeaoBaHus, paboTy B cdepe
WHOOPMAIIMOHHBIX ~ TEXHOJIOTMH M JpYyrux, a Takke  oOecrneyeHus
JUISL  KaXJ0ro OOydaromierocsi BO3MOXXKHOCTH JIOCTHUXKEHUS MaTeMaTUYeCKOU
MOJTOTOBKM B COOTBETCTBUM C HEOOXOAUMBIM eMy ypoBHEM. IMEHHO Ha pelieHue
ATUX 3a/1a4 HalleJIeHa MporpaMma 1o MaTeMaTruKe YriIyOoJIEHHOTO YPOBHS.

B snoxy mudposoii Tpanchopmaiiiu Beex cdep yeaI0BeYECKOM eI TEIbHOCTH
HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiei
MaTeMaTUYECKOW MOJATOTOBKHU. JTO OOYCIIOBJIEHO TE€M, YTO B HAIM JHU PACTET
YUCIIO CNEUUAIBHOCTEN, CBS3AaHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKH: U B chepe IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JIacTAX,
U JJaxke B ryMaHuTapHbIXx cdepax. Takum o00pa3zom, Kpyr oOydaromuxcs, AJis
KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYUMBIM TMpPEeaMETOM, (PyHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO pacimupsieTcs. B Hero BXOIAT HE TOJBKO
oOyyaromuecs, IUIaHUPYIOIIUE 3aHUMAThCS TBOPYECKOW U HCCIIEIOBATEIIHCKOMN
paboToii B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, IKOHOMHUKHU U B JPYTHUX
o0J1acTsX, HO ¥ T€, KOMY MaTeMaTuKa Hy»Ha JIJI UCIIOJIb30BaHus B Tpodeccusix, He
CBSI3aHHBIX HEIOCPEICTBEHHO C HEM.

[IpukiagHas 3HaY4MMOCTh MATEMATUKHU 00YCIIOBJIEHA TEM, YTO €€ MPeIMETOM
ABJSIIOTCS  yHIAMEHTAJIbHbIE CTPYKTYphl HAIIIETO MHUpPA: MPOCTPAHCTBEHHBIC
bopMBl ¥ KOJUYECTBEHHBIC OTHOIICHMS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH H
KaTeropuu HEOIPEICIIEHHOCTH, OT  IPOCTEUIIUX, yCBaWBaeMBbIX B
HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS
HAYYHBIX M TE€XHOJOTMYECKUX HJIeU. be3 KOHKpPETHBIX MaTeMaTHYECKUX 3HAHHUI
3aTPyIHEHO MOHMMAHME MPUHIUIIOB YCTPOMCTBA U UCTOJIb30BAHUSI COBPEMEHHOU

TEXHUKHU, BOCIPUITHE W  HMHTEPIPETAIUsS  PasHOOOPA3HOW  COIMATHHOM,



HKOHOMUYECKOM, MOJUTHYECKONH HH(popManuu, Manod(p@exkTUBHA MOBCEIHEBHAS
IOpaKkTHUYecKas  JAesaTeNbHOCTb. Bo  MHorux cdepax mpodeccuoHambHOU
JESTEIIbHOCTH TPeOYIOTCSI YMEHHUS BBIMOIHATH PACU€Thl, COCTABIISATh AITOPUTMBI,
IPUMEHATH (dopMyIbL, IPOBOJUTH re€OMETPUUECKUE U3MEPEHUS
U TIOCTPOEHUS, 4uTaTh, 00pabaThiBaTh, WHTEPIPETHUPOBATH M MPEICTABIATH
uHbOpMaIMIO B BUJE TAOJIHII, JUArpaMM U rpadukoB, MOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OpHOBpeMEHHO C pacimdpeHueM cdep MNPUMEHEHHS MaTeMaTHKU
B COBPEMEHHOM 00111eCTBE BCE 00JI€€ BaXKHBIM CTAHOBUTCSI MATEMAaTUYECKUIN CTUIIb
MBILUIEHUS], IPOSBIISIOUINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4CeHHUS MaTeMaTHKH B apceHal MPUEMOB M METOJOB MBIIUICHUS YeOBEKa
€CTECTBEHHbIM 00pa3oM BKJIIOYAIOTCS HWHAYKUMS W JAEAYKIHs, 00001IeHne
¥ KOHKpETH3allus, aHajhu3 W CHHTE3, KilacCUPHUKAIMsI W CHCTeMaTH3alus,
abctparupoBanne u aHanmorus. OOBEKTHI MaTEeMaTHYECKHUX YMO3AKIIOUEHUH,
IpaBUJia UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUH,
CHIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYTUPOBATH, 00OCHOBHIBAThH U JJOKA3bIBAThH
CYXJICHHUSI, TEM CaMbIM (DOPMUPYIOT JJIOTUYECKUI CTUIIb MbIIIeHUS. Benyimas poib
NPUHAICKUT MaTeMaTuke B (DOPMHPOBAHHH aANTOPUTMUYECKOM KOMIOHEHTHI
MBIIUICHUSI ¥ BOCIHMTAHWW YMEHHHA JEWCTBOBATh MO 3aJaHHBIM aJITrOpUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus
3a]1a4 — OCHOBBI JJIsI OpTaHU3allMu yYeOHON JESTEIbHOCTH Ha YPOKaX MaTEMaTHKU
— pa3BUBAIOTCS TBOPYECKAs U NMPUKJIAJAHAS CTOPOHBI MBILIUICHHUS.

OOyuenne MareMaTuke JAET BO3MOXKHOCTb pa3BUBaTh Yy OOydYaroIIUXCS
TOYHYIO, PAallMOHAIBHYIO M MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboliee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, FpapuuecKre CpecTBa sl BHIPAKEHUS
CYXJICHHI 1 HATJISTHOTO UX MPEICTABICHHUS.

HeoOxomuMbiM  KOMIOHEHTOM  OOIIEH  KyJIbTYpsl B  COBPEMEHHOM
TOJIKOBAaHWU  SBJIAETCA  OOllee 3HAKOMCTBO C  METOAAMHM  TO3HAHUSA
JNEHCTBUTENLHOCTH, TPEACTABIECHHE O MpeIMeTe W METOJe MaTEeMaTHKH, €ro

OTJIMYUAX OT MCTOJOB CCTCCTBCHHBLIX M I'YMAaHHUTAPHLIX HAYK, 00 0COOEHHOCTSX



IIPUMEHEHUSI MAaTEMAaTUKH Ul PELICHUs HAay4YHbIX M NPUKIAIHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTHUYeCKOe 0Opa30BaHME BHOCUT CBOW BKJAJ B (hOpMHpOBAHHE
o0I1ei KyIbTYpBhl YETIOBEKA.

W3ydyeHne MaTeMaTUKU CIOCOOCTBYET OICTETHUECKOMY  BOCIUTAHUIO
YEJIOBEKa, NOHMMAHUIO KPACOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYKICHHI,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuopureTHbIMU TIeTsIMH  OOydeHHsT MaremaTtuke B 10—11 kiaccax
Ha YrIIyOJIEHHOM YpOBHE MPOAOIIKAIOT OCTaBAThCS:

(opMupOBaHKE HEHTPAIbHBIX MATEMATUYECKUX MOHATUH (YUCIIO, BEIUYHHA,
reomeTpuyeckas (urypa, mepeMeHHasi, BEpOSATHOCTb, (DYHKLHs, MPOU3BOJHAS,
UHTErpaj),  oOecneuynBalOlMX  MPEEMCTBEHHOCTh W IEPCIEKTUBHOCTh
MaTeMaTHUYECKOTro 00pa3oBaHUs 00yJaroINXCS;

MO/IBEICHUE O0YYaIOIIMXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIEr0 MUpa, MTOHUMAHUIO MAaTEMAaTUKH KaK
qyacTy oOLIeH KyJIbTYphl YEIIOBEUECTBA,

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydYarolmuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHMM, KPUTHYHOCTH
MBIILJICHUS, UHTEpPECa K U3YYEHUI0 MAaTEMATUKH;

dopmupoBanre (YHKIIMOHAJIBHON MaTeMaTU4YEeCKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MAaTEMAaTHUYECKUE AaCHEKThl B PEANbHBIX >XU3HEHHBIX CHUTYalHAX
U TNpU HM3YYEHUH JAPYIHMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEMN
U 3aKOHOMEPHOCTEH, (opMynupoBaTh MX Ha SI3bIK€ MaTEMaTHUKH U CO3/1aBaTh
MaTE€MaTUYeCKHEe MOJIENIU, IPUMEHATh OCBOCHHBI MaTeMaTHUYECKUM armapar
JUTS pEIICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4, HHTEPIPETUPOBATH U OLIEHUBATH
NOJIyYECHHBIE PE3YJILTATHI.

OCHOBHBIMM JIMHUSIMU COJEpX aHUs Kypca maremaTtuku B 10—11 kimaccax
yrayOn€éHHOTO ypOBHA  sBIstoTCA:  «Yucina ©  BBIYUCIHEHHS», «Anredpa»
(«AnreOpanyeckue BBIpOKCHUS», «YpaBHGHUS W HepaBeHCTBa»), «Hauama
MaTeMaTtuyeckoro aHanuzay, «leomerpusi» («['eomerpuyeckue ¢Gurypel M HxX

CBOMCTBay, «l3MepeHue TEeOMETPUUECKUX BEIMYMH»), «BeposTHOCTh U



CTaTUCTHKay». J[aHHbIE TUHUU PA3BUBAIOTCS MapaIeNIbHO, KaK/1as B COOTBETCTBHUU
C COOCTBEHHOW JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTakTe u B3aumoneuctBuu. Kpome »3Toro, ux oOBEAUHSET JIOrHMYecKas
COCTaBJISIIONIAs, TPAJAMIIMOHHO TPUCYIIAas MaTeMaTUKE U IPOHU3BIBAIONIAS BCE
MaTeMaTUYECKHUE KYPChI U cojiepxkaTenbuble TuHun. ChopmynupoBannoe Bo PI'OC
COO TpeboBaHHE «YMEHHE OIEPUPOBATH MOHATUSMH: ONpPEACIICHUE, aKCUOMa,
Teopema, CIEACTBUE, CBOWMCTBO, IMPHU3HAK, JI0KA3aTEIbCTBO, PABHOCUIIbHbBIC
dbopMynmupoBKH, yMeHHe (QopMyIHpoBaTh OOpaTHOE U MPOTHBOIOIOKHOE
YTBEPKJICHUE, TPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, HCIOJIB30BATH METO]I
MaTeMaTUYeCKOW WHAYKIMU, MPOBOJHTH JIOKA3aTENIbHBIE PACCYXKIEHUS IpU
pELIeHUH 337a4, OLIEHUBATh JOTHYECKYIO TPaBUIBHOCTD PACCYKJICHUID» OTHOCUTCS
KO BCeM Kypcam, a GOpMHUpPOBAHUE JIOTHUYECKUX YMEHUN pacrlpeesieTcs: Mo BCeM
rojam oOy4eHHUs Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmareMatuka SIBISETCS 00sA3aTEIbHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpaszoBanusi. Hacrosimedt mporpammoit 1o
MaTeMaTUKe MpeayCMaTPUBAETCS U3ydeHUe yuyeOHoro npeamMera «MareMaTukay B
paMKax TpEX yueOHBIX KypCOB: «Airedpa M Hayajla MaTeMaTHUYE€CKOTO aHAIN3ay,
«I'eomerpus», «BeposaTHOCT U cTaTUCTHKaY. POPMUPOBAHUE JJOTHUECKUX YMEHUI
OCYUIIECTBJISIETCS HA MPOTSHKEHUH BCEX JIET 00YUEHHUsI Ha YPOBHE CPETHErO OOIIEro
oOpa3oBaHus, a HIEMEHTHI JJOTUKHU BKJIIOYAIOTCA B COJACpP)KaHWE BCEX HA3BAHHBIX
BBIIIIE KYPCOB.

OO6miee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX MJI HM3YyYCHHUS] MaTEMaTUKU -
544 gaca: B 10 kmacce - 272 vaca (8 yacoB B Hezeno), B 11 kiacce - 272 daca (8
4acoB B HEJICIIO).

Ilnanupyembie pe3yJbTaThl OCBOCHUS MPOTPAMMBI [0 MATEMATHKE HA
YPOBHE CpeAHero o01mero o0pa3oBaHus.

B pesynbrare wu3zydeHuss MaTeMaTHMKA Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHust y oOydaromierocsi 0yayT copMupoBaHbl CISAYIOMIAE JTUIHOCTHBIC
pe3yabTaThl:

1) rpaX1aHCKOTO BOCITHUTAHUS:



c(hOpPMHUPOBAHHOCTDH TPAKIAHCKON MO3UILIMK 00YYAIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O UYJIEHA POCCHICKOTO  00IlecTBa, MpPEACTaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUe
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHHUSL:

c(hOpPMHPOBAHHOCTh POCCUMCKOW TPaKIaHCKOW HIEHTUYHOCTH, YBAKCHUS
K MPOUUIOMY M HACTOSIIEMY POCCUUCKON MAaTEMATHUKH, LIEHHOCTHOE OTHOUIECHUWE
K JOCTHKEHUSM POCCUHCKMX MaTEMaTUKOB M POCCHWCKOM MaTeMaTH4YECKON
IIKOJIbI, UCTIOJIb30BAHUE ITUX JTOCTUKEHUH B IPYTUX HAyKax, TEXHOJOTHAX, chpepax
DKOHOMMUKU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa, C(hOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JIOCTHKEHUN HAYKH U ACSTEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 5CTETUYECKOTO BOCITUTAHUSI:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MAaTEeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) ¢pu3nveckoro BOCIUTAHUSA:

cOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYEeCKHE 3HaHWUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasza )KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TPyJI0BOTrO BOCITUTAHHS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE LIEHHOCTU TPYIOJIOOMs, HMHTEpPEC

K pa3audHbiM  cepaM TpoPEeCcCHOHATBLHON  JEATeTbHOCTH, CBS3aHHBIM C



MaTeMaTUKOW WM €€ MPHIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeld mnpodeccmr W pealru30BBIBATH COOCTBCHHBIC JKM3HCHHBIC ILIAHBI,
TOTOBHOCT M  CIIOCOOHOCTP K  MaTeMaTHYecKoMy  OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha TMPOTSHKCHHH BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH,

7) PKOJIOTHYECKOT0 BOCITUTAHUS:

c(hOPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYPhl, TOHHMMAaHHUC BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpellbl, 0OCO3HAHKE TJIO0AIBHOTO XapaKTepa SKOJOTHICCKUX MPOOJIeM, OpHCHTAIIHS
Ha TMPUMCHCHHE MaTeMAaTHYECKUX 3HAHWW JJIs pelIeHHus 3amad B 00JacTu
OKpY’)KafoIlled cpenbl, IUIAHUPOBAHHWE ITOCTYIIKOB W OIICHKH HX BO3MOKHBIX
MIOCIICACTBHIA JUTSI OKPYXKAIOIICH CPEJIbl;

8) IIEeHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH H OOIIICCTBEHHOH MTPAKTUKH, TOHUMAHUE MaTEeMaTHICCKOM
HayKH KaK Cepbl YSITOBEUCCKOM JCATCIIEHOCTH, ITAIOB €€ Pa3BUTHUS i 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUIIM3AINH, OBJIAJICHUE SI3BIKOM MaTEMaTHKHA M MaTeMaTHYeCKOU
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIICCTBIIATH POSKTHYIO
U UCCIICZ0BATEIbCKYIO IeITeIbHOCTh HHANBUIYAIHHO M B TPYIIIIE.

B pesynaprare w3yueHuss MaTeMaTHKA Ha YPOBHE CpEAHEro oOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI TO3HABATEIbHbIC
YHHUBEpCaJIbHbIC yUeOHBIC JCHCTBYS, KOMMYHHUKATUBHBIC YHUBEPCAIHHBIC yICOHBIC
NCHCTBUS, PETYJISITHBHBIC YHHUBEpPCAIbHBIC YYCOHBIC JEHCTBUS, COBMECTHAs
JCSATCIIBHOCTD.

VY obOyuatromierocs OyayT chopMHUpOBaHBI CIASAYIONTHE Oa30BbIC JOTUUCCKUE
JNCHCTBUS KaK 9acTh [MO3HABATEIbHBIX YHUBEPCATbHBIX YICOHBIX JICHCTBHIA:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKK MaTEMAaTHUECKUX
OOBCKTOB, TIOHATHW, OTHONICHWA MEXIy TOHATHAMH, (QOPMYIUPOBATH
OIpeIeJICHUS MMOHATHI, YCTaHABIMBATh CYIIICCTBCHHBIN MPU3HAK KIACCU(PHUKAIINH,

OCHOBaHWsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OPMYyJIUpPOBaTb U  IPeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (akTax, HaHHBIX, HAONIONECHUAX U YTBEPXKACHUAX, Npe/uiaraTb KpUTEpUU
JUIS. BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JeNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JE€AYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

MIPOBOJIUTH CAMOCTOSITENBHO I0KA3aTENbCTBA MATEMATUYECKHUX YTBEPKICHHIMA
(mpsiMble ¥ OT MPOTUBHOIO), BBICTpAaUBaTh apryMEHTALMIO, IPUBOJUTH IIPUMEPHI
U KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYKACHUSI U BHIBOJIBI;

BBIOMpPATh CHOCOO penieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUAaHTOB PELLIEHUs, BHIOMpPATh HanboJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Y  oOyuaromerocs OyayT  choOpMHUpOBaHBI  cleaylomue  0a3oBbIe
UCCJIEIOBATEIBCKUE JIEUCTBUS KAK 4YacThb IIO3HABATENIBHBIX YHUBEPCAJIbHBIX
y4€OHBIX JEHCTBUIA:

UCII0JIB30BaTh BOIPOCHI KaK HCCIEAOBATEIBCKUMI HWHCTPYMEHT IO3HAHWA,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SBICHUSMH, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (POpMyIMpOBaTh OO0OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
OpOBEAEHHOIO  HAONIONEHHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

OPOTrHO3UPOBATh BO3MOXHOE pAa3BUTHE IMIpollecca, a TAaKKe BbIJABUTAThH
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

VY oOyuaromerocss OyayT cpopMupoBaHbl CIEAYIOINIME YMEHHS paboTaTh

¢ uH(opMaIren Kak 4acTh O3HaBaTEeNIbHBIX YHUBEPCAIbHBIX YU€OHBIX I€HCTBUM:



BBISIBIIATH JeUIUTHl MHDOpMAIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATHh HHPOPMAIUIO U3 UCTOYHUKOB PA3IUIHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHNUS,

CTPYKTYpPHPOBaTh MHGOPMAITUIO, MPEACTABIATh €€ B pasInyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

VY oGyuaromierocst 6yayT copMHpOBaHbI CICAYIOMNE YMEHUS OOIIEHUS KaK
9aCTh KOMMYHUKATUBHBIX YHHUBEPCAIBHBIX YICOHBIX TCHCTBHIA:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMU
U IeIsIMH OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJy PEUICHUS 3aJadH,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B X0/i¢ OOCYXKJICHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMHI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATH PE3YJIBTATHl PEIICHUS 3a7a9d, SKCIIEPUMEHTA, UCCIICT0OBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a/1a4y
MPE3EHTAIlUU U OCOOEHHOCTEH ayIUTOPHHU.

Y  ofOyuaromerocss  Oyayr  chOpMUPOBaHbI  CIEAYIOUIME  YMEHUS
CaMOOPTaHHU3aIlMU KaK YacTh PETYJISTUBHBIX YHUBEPCATBHBIX YU€OHBIX IEHCTBUIA:

COCTaBIISITH TIJIaH, ATOPUTM PEIICHUsS 3a7a4d, BRIOUPATh CIIOCO0 pemieHUs
C Y4ETOM MMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BOBMOYKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAIIUH.

VY oGyuaronierocs 0yayT chopMUpOBaHbI CASAYIONIUE YMEHHS CAMOKOHTPOJIS

KaK 4acCTh PErYJISTUBHBIX YHUBEPCAIbHBIX yUEOHBIX NEUCTBUIN!



BJaJ€Th HABBIKAMHM  IO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7auH;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEUICHUU 33]1a4u,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA I[N U YCIOBUAIM, OOBSCHITH IPUYUHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

VY obOyuaromierocst 6ynyT cpopMHUpOBaHbI CIEIYIONINE YMEHUS COBMECTHOM
JEATEIIbHOCTH:

MMOHMMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThl MpU peHIeHWd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYXKAaTh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B rpynnoBbIx (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YIE€HAMHU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAIa
B O0mMH TOPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aUMOJCHUCTBU.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs (enepanbHOM pabouel MpPOrpaMMBI
M0 MaTeMaTHKe MPEJICTABJICHBI MO rojaM OOyYeHHs] B paMKax OTHAEJbHBIX KYpCOB
B COOTBETCTBYIOIIMX paszaeinax Hactosuen [IporpamMmmel.

DenepanbHas padouyas nporpaMMa yue0HOro Kypca «AJjredopa u
HAYaJa MATEMATHYECKOI0 aHAJIN3a.
[HosicuuTeIbHAS 3aNIMCKA.
Kypc «Anrebpa v Havajia MaTeMaTHYECKOTO aHAIW3a» SBISETCS OIHUM

u3 Hanbojee 3HAYUMBIX B TPOrpaMME CTapiied IIKOJbI, MOCKOIBbKY, C OJIHOMN



CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE 00YYalolMXCsl HA YPOBHE, HEOOXOAUMOM JIJI OCBOEHUS
nH(OpPMATUKU, OOIIECTBO3HAHUS, UICTOPUH, CJIOBECHOCTU U JAPYTUX AUCIMUILIMH. B
pamMKax JaHHOTO Kypca oOydaromuecss OBJaJE€BAIOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOU HayKH, KOTOpas (POpMYJIUPYET CBOU TOCTUKEHUS B MATEMATUUECKON
dbopwme.

Kypc anreOpbl 1 Hayan MaTeMaTHYECKOTO AaHAIW3a 3aKJIAIbIBAET OCHOBY
JUISL YCTICUTHOTO OBJIQJICHUSI 3aKOHAMHM (PU3UKH, XUMUU, OMOJOTUH, TOHUMaHUS
OCHOBHBIX TEHJICHUUH Pa3BUTHS SKOHOMUKU U OOLIECTBEHHOM >KM3HU, IMO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCMOJIb30BaTh MX Ui JalbHEWIIEro oOpa3oBaHMsI U B IOBCEIHEBHOU
XKU3HU. B TO ke Bpems OBJajeHue aOCTPaKTHBIMU U JIOTHYECKH CTPOTMMU
KOHCTPYKIUSIMA aJIreOpbl W MaTEMaTUYECKOTO aHall3a pPAa3BUBACT YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, JOKAa3bIBaTh YTBEPIKICHUS
C MOMOIIBI0 UHIYKUUU U PACCyKIaTh JIETyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U
KOHKPETH3al1lo, a0CTparupoBaHUE M aHaJIOrHio, (OpPMUPYET KpEeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xozme u3yueHus Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIM3a»
oOyyaroluecsi TMOJy4yalOT HOBBIM ONBIT peHIeHHs MNPUKIAJAHBIX  3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o6mnanaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CloCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITeIbHOCTH,
TpeOyrome MpoJOHKUTEIbHOW KOHIEHTPALMM BHUMAaHHS, CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3yibTar.

B ocHoBe meromuku oOydeHHs anrebpe M HadajgaM MaTeMaTH4YeCKOTO



aHaJIN3a JIKUT AEATEIbHOCTHBIA MPUHIUI 00y4eHUs.

B crpykType yuebHOro Kkypca «Anredpa W Hayajlla MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHbI CIEAYIOIINE COEpKaTeIbHO-METOAMUecKue JInHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHKEHUHM JBYX JIET
00y4eHHs Ha YPOBHE CpeIHETo 001Iero o0pa3oBaHus, ECTECTBEHHO JOTOIHSS APYT
Jpyra U MOCTENEHHO HACHIAsACh HOBBIMU T€MaMHU M pasfenamu. JlaHHBIN Kypc
SIBIISICTCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSIET B ce0e coiepKaHne HECKOIBKUX
MaTeMaTUYECKUX  JUCUMIUIMH, TakKUX  Kak  aiaredpa, TPUTOHOMETpUS,
MaTeMaTHYeCKUN aHaIHn3, TEOPHsI MHOKECTB, MaTeMaTHuecKas Jloruka u apyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBJIAJEBAIOT BCE 0oJiee MUPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJIE0BATEIbHO (POPMHUPYETCS] M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJb PEATbHON CHUTyallMd, TPUMEHATh 3HAHUS,
NOJlyYEHHbIE TPU  U3YYEHUH Kypca, I  PELIEHUus  CaMOCTOSTEIbHO
copMyITUPOBAHHON MaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

ConeprxaTenpHO-MeTOANYECKas JTUHUSA «HuUClIa U BBIYHUCICHUS» 3aBEpIlaeT
¢dbopMHpOBaHNE HABBIKOB MCMOJIH30BAHUS JACHCTBUTEIBHBIX YMCEN, KOTOpOE OBLIO
HAy4aTo Ha YpPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero oodiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIOJB30BAHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJeHHE Haleno,
OIEPUPOBAHUE OCTATKAMU HA MHOMKECTBE IIEJIBIX 4YHCEJ, O0coOble CBOWCTBA

paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUIECKUE OMepariy, a TakxKe



U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEeHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIONb3YEeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMA UX NMPUMEHEHHUS JUIsl PEUICHUS Pa3IMYHbIX 3a/1a4
dbopmupyeTcsi pelcTaBlIeHue O €AMHCTBE MAaTEMaTUKH KaK HAyKH M €€ poJik B
MOCTPOCHUU MOJIEJICH pEeasbHOTO MUpA, MIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpETH3aIHSl.

JIuaust «YpaBHEHUS M HEPABEHCTBa» PEAM3YETCs] Ha MPOTSHKEHUH BCETO
oOydeHusi B CTaplIeil IIKoJie, MOCKOJbKY B KaxaoM pasneine I[Iporpammer
MPEIYCMOTPEHO PEIlIEHHE COOTBETCTBYIOMIMX 3a/ay. B pe3ynbrare oOydaroniuecs
OBJIQICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHUS PALIMOHAIBHBIX, UPPALIMOHAIIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUYECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXeE 3aJad, COAEpKalux rnapamerpsl. [losydueHHbIE
YMEHUSL IIHPOKO HCHONB3YIOTCA NPH HUCCIEAOBAHMM (YHKLIHMM € MOMOUIBIO
NPOU3BOJHOM, MPU PEHICHUH NPUKIAJAHBIX 33Jad W 337a4 Ha HaXOXKICHUE
HanOOJIBIIUX U HAMMEHBIINX 3HaUeHUN PpyHkuuu. JlanHas cogepskareabHast TUHUS
BKJIIOYAeT B ce0s Takke (QOPMUPOBAHME YMEHUU BBINOJHATH PACYETHl IO
dopmyiam, npeoOpa3oBaHus palMOHAJIbHBIX, UppaUOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaK)KE BBIPAXKEHHM, COIepKAIINX CTENEHU U
gorapudmel. braronaps u3ydeHHIO anreOpanyeckoro marephalia IpOUCXOJUT
JanbHEWIIee pa3BUTHE  AJTOPUTMUYECKOTO W aOCTPAKTHOTO  MBILIUICHHUSA
oOyudaromuxcs, (GOPMHUPYIOTCS HaBbIKM JIEAYKTUBHBIX PacCyX IeHUH, padOThI
C CUMBOJIBHBIMU (pOopMamH, MpeacTaBiIeHUs] 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa mpemnaraeT 3¢h(HEKTUBHbIE UHCTPYMEHTHI
JUISL pELIeHUsT TPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HarjiasgaHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenpbHo-MeToauueckass JMHUS «DyHKIMM W rpaduKu» TECHO
NePeruieTaeTcs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCIIEIOBATENBPHOCTh U3YUEHHS MaTepruaia. M3yueHne cTerneHHou, NoKa3aTelbHOM,
JorapuMUYECKOl U TPUTOHOMETPUYECKUX (YHKIMMA, UX CBOWCTB U TpadUKOB,

WCIIOJIb30BAaHUE (PYHKIIUH N7l pelieHusl 3a7a4 U3 APYTuX Y4EOHBIX MPEIMETOB



U peajlbHOM >KM3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHaJIM30M, TaK MU C
pelieHueM ypaBHEHUN W HepaBeHCTB. [Ipu 3Tom 0OoibIIOe BHUMAHHUE YAENAETCS
(GbOopMUPOBAHUIO YMEHHUSI BBIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXIY Pa3TUIHBIMU
BEJIMYMHAMH, HCCJIEAOBATh TOJYyYCHHbIC (PYHKIUU, CTPOUTh UX TIpaduku.
Marepnain 3Toi coaepKaTeIbHONW JUHNUN HALIEJICH HAa PA3BUTUE YMEHUMN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCHIMOCTH MEXKIY BEJIMYMHAMH B Pa3IUnIHON (opme:
aHAJUTUYECKOW, rpaduueckol u cioBecHoW. Ero wusydeHue crocoOCTByeT
Pa3BUTHIO aAJITOPUTMHUYECKOTO MBINIICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHas auHug «Hayana mMaTeMaTHYECKOrO aHaIM3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKHX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIIME W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOMAAn (QUryp U 0OBEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENel peanbHbIX CUTyaluH,
IIO3BOJISIET HAXOIUTh HAWJTyYIlIee PEUICHUE B IPUKIIAIHBIX, B TOM YHCIIE COLUAIBHO-
HKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOy4Yaronrecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€¢ Pa3BUTHUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpAXx.

ConepxxarenbHO-MeToAuYecKas JIMHUS « MHOXECTBA U JIOTUKa» BKIIOYAET B
ceOsl IJIEeMEHThl TEOpPUHM MHOXKECTB M MaTeMaTH4EeCKOW JIOrMKH. TeopeTuko-
MHOKECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOIBHON MaTeMaTHKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3zeIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh

BO3MOXKHOCTh OOy4YarIieMycs TMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK



COBPEMEHHOW MAaT€MAaTUKH W UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOMX MBICIICH.
JApyruM BaXXHbIM @IPU3HAKOM MAaTEMAaTUKUM KAaK HAyKH CJEAyeT IpPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
MpaBWJaM  MOCTPOEHHSI  JIOKA3aTelIbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTeMaTUYECKOU JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
0Oy4JaroIIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hayajna MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHUYE€CKOTr0 MOJEIUPOBAHUS, KOTOPhIE MPU3BaHbI CIIOCOOCTBOBATH
GbOpMHpPOBAHHUIO  HABBIKOB  TIOCTPOCHHUS  MOJENIed  pealbHbIX  CUTYyalluH,
UCCIIEIOBAHUSI ATUX MOJIENIE ¢ MOMOIIBIO anmnapaTta ajireopbl 1 MaTEMaTUUYECKOTO
aHajau3a, MHTEPIpPETAMU MMOJYYEHHBIX pe3yJIbTaToB. Takue 3aaHusl BIUIETEHBI B
KaXAbpll U3 pasgenoB [Iporpammebl, MOCKOJNBKY BECh Marepual Kypca IIUPOKO
UCIIONB3YETCSl NI pPElIeHUsT NPUKIAIHbIX 3adad. [lpu pemeHun peabHbIX
MPaKTUYECKUX 3a7ad OOydarolluecss pa3BUBAIOT HAOIONATETLHOCTh, YMEHUE
HaxOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCsi, HCIIOIb30BaTh  AHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBaTh MpodsieMmy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUS] MPUKIIAIHBIX 33/1ad OPraHU3YyeTCsl B MPOLIECCe U3YUYEHUS BCEX
TeM Kypca «Anredpa U Hayajla MaTEMaTUYECKOTIO aHaTIU3ay.

OO6miee 4yuciIO 4acoB, PEKOMEHIOBAaHHBIX I M3Y4YEHUs y4eOHOTO Kypca
«Anrebpa 1 Hadajla MaTeMaTHIeCKOro aHanmm3ay - 272 4aca: B 10 kimacce - 136 yacoB
(4 gaca B Henmemo), B 11 kimacce - 136 4acoB (4 yaca B HEZCIIO).

Cooepoicanue ooyuenus ¢ 10 knacce.

Hucna v BEIYUCIICHHUS.

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE NPOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOelt W MPOLEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIUyHbIX OTPACiEH 3HAHUU U PEajbHOU KU3HU.

JlerictBuTenbHble 4ucia. PanuoHanbHBIE W MppalMOHAIbHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIbHBIMU  4ucCIaMU.  Monayib

JIEHCTBUTEILHOTO YHCJIa U €r0 cBoicTBa. [IpnOmmkEéHHbIE BHIYHCIICHUS, PABUIIA



OKPYIJICHHMs], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM  nokasareneM. buHoMm Herotona. Hcenonbs3oBanue
MOJIXOJIAIIEH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YMCEN TSl PEIICHUS MTPAKTHIECKUX
3aJ1a4 ¥ NPEACTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHb € palMOHANBHBIM TIOKa3aTeaeM U €€ CBOWCTBA, CTEINEHb
C IEVCTBUTEIIBHBIM [TOKA3aTEIIEM.

Jlorapupm umucma. CpoiictBa norapudma. JlecaTnyHble W HaTypadbHBIC
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
aAPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTAa.

VYpaBHEHUS U HEPABEHCTBA.

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LEIbIX U IPOOHO-PALMOHATIBHBIX YPAaBHEHHI
Y HEPaBEHCTB. MHOrO4WIEHBl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

WNppannonanbHbie ypaBHEHUSI. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

ITokaszaTenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEUIEHUS NMOKA3aTEJIbHBIX
YPaBHECHUM.

[IpeoOpazoBanue BoIpaKeHHH, COACPKANTUX JTOTapU(MBI.

Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METO/Abl  pelIeHUus
Jorapu(pMUYECKUX YpaBHEHHIA.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.

Pemenne cucrem NHMHEHWHBIX ypaBHEHWN. Marpuia CUCTEMBbI JIMHEWHBIX



ypaBHeHu#. Onpeaenurens MaTpUIlbl 2X2, €ro reOMETPUUECKHUI CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYCHUS, MPUMEHEHHE ONPEIETUTENs JUIsl PEIICHUs CHUCTEMbI
JVMHENHBIX ypaBHEHUW. PelleHne npukiagHbpiX 3aJad C IOMOIIBK) CUCTEMBI
JMHENHBIX ypaBHeHU. VccienoBanre nocTpoeHHOM MOJIENIU C MOMOIIBbIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne mMaremMaTHYECKUX MOJIENEH PEalbHOM CUTyallud C ITOMOIIBIO
ypaBHeHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKH U pealbHON KU3HU.

OyHKIMHU U TpauKH.

OyHKIUsA, cnocoObl 3anaHus (yHKIuM. B3auMHO oOpaTHble (GYHKIIUU.
Komno3zummss @yukiuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacth onpeAeneHus U MHOKECTBO 3HaueHH ¢pyHkuuu. Hynu ¢pyHkuuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKITUU Ha IPOMEKYTKE.

JluneitHasi, KBajpaTUyHasi W JOPOOHO-JIIMHEWHAsT (YHKIMU. DIEMEHTapHOEe
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas (yHKIUS ¢ HATypaJIbHBIM U LIEJIBIM MOKa3areyieM. E€ cBoiicTBa
u rpadux. CBoiicTBa M rpaduk KOpPHS N-Oi CTENEHU Kak (DYHKIUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u jorapudmuyeckas (yHKIIMH, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B peajbHBIX IMpOIEccax M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaremaTuueckoro aHaiamsza.

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJIenOBaTeJIbHOCTEH. Merton

MaTeMaTU4YEeCKOM WHIYKIIHN. MOHOTOHHBIC U OI'PaHUYICHHBIC ITOCIICA0BATCIIbHOCTH.



Hcropusi BOZHMKHOBEHUS MAaTEMaTHYECKOIO aHaln3a Kak aHalin3a OECKOHEYHO
MaJlbIX.

ApudmeTrnueckas u reoMmeTpruueckas nporpeccun. beckoneuno yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH IeOMETpUYECKON
IIpOrpeccrui. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. @opmyiia CI0KHBIX
npouleHTOB. Mcnosnb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HemnpepriBable (QyHKIIMM W uX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPaBEHCTB. lIprMeHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMNA U1 pelieHus 3a1ay.

[lepBas u BTOpas mpousBoAHble QyHKUMU. Onpenenenrue, reoMeTpuIecKui
U (U3MYECKUH CMBICI MPOM3BOAHOW. YpaBHEHUE KacaTelbHOM K Trpauky
(GyHKUIHU.

[IpousBognbie  anemeHTapHblX  QyHkiui.  [IpousBomHas  cymMmbl,
MPOU3BEIEHUS, HACTHOTO U KOMITO3ULIMH (PYHKITUH.

MHoO»XecTBa U JIOTHKA.

MHoOkecTBO,  omepauuMd  HaJ  MHOXECTBaMHM M HUX  CBOMCTBA.
Hwnarpammel Oiiniepa—Benna. [IpumeHenne TeopeTKO-MHOKECTBEHHOIO armapara
JUISl ONMCAHUS PEajIbHbIX MPOLECCOB U SBJICHUH, MPU PELICHUH 33J1ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaT€MaTHYECKOT0 OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

Cooepotcanue ooyuenus ¢ 11 knacce.

Hucna v BBIYUCIICHHUS.

Harypanbubie n nenble yucna. [I[puMeHeHHE MPU3HAKOB JEIMMOCTH LEIBIX
yuces, HauOosbIuil obmmit aenutens (nanee - HOJl) u HamMmeHnblee oOiiee
kpatHoe (ganee -HOK), octatkoB 1o moay:nto, anroput™Ma EBknuaa nis pemeHust
3a/1a4 B LIEJIBIX YUCIIAX.

Kommekcapie uncna. AnreOpandeckas ¥ TPUTOHOMETpHUECKask (POPMBI



3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKre OIepanud ¢ KOMILIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn u3 KOMIUIEKCHOTO unchaa. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 pEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHEHUS 1 HEPABEHCTBA.

CucremMa M COBOKYNIHOCTh YPAaBHEHUHM W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHUH €  MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHHUS IOKAa3aTENbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CHCTEM M COBOKYIHOCTEH PALMOHAIBHBIX,
UPPALMOHATIBHBIX, TOKA3ATENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu.

[IpumeHenne  ypaBHEHWMH, CHUCTEM W HEPABEHCTB K  PELICHHIO
MaTeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAyKH U peanbHOM KU3HHU,
MHTEPIIPETALHNS OJYYEHHBIX PE3YyJIbTATOB.

OyHKIUU U TpadUKH.

I'padux xommozuimu ¢yHkuui. ['eomerpuueckue 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUU, UX CBONCTBA U TpaUKH.

I'paduueckne Meroawl peleHUss YpaBHEHUM M HepaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpaduKoB (QyHKUMHA JUIsI  MCCIEAOBAaHUS IPOLIECCOB
Y 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PELIEHUU 337ad U3 JAPYTUX YUEOHBIX
MPEAMETOB U PEATBHOM KU3HU.

Hauana MmaremaTuyeckoro ananusa.

[IpumeHeHre MpOU3BOAHONW K UCCIENOBaHUIO (QYHKUHUA HAa MOHOTOHHOCTH

H OKCTPCMYMBIL. Haxoncz[eHHe HauOOJBIIEr0 W HAWMMEHBIIEr0 3HAYECHUH



HEMpepbIBHON (YHKIMU HA OTPE3KE.

[IpuMmeHeHne TPOU3BOMHOM JUIsl HAXOXKJICHHS HAWIY4dlIEro pELICHHS B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. llepBooOpa3HbIe
aneMeHTapHbIX QyHKIMH. [IpaBuia Hax0XIeHUs! TEPBOOOPA3HBIX.

HnTerpai. ['eomeTpuueckum CMBICII MHTErpala. Brruucinenue
onpenenéHHoro uarerpaia mo popmyne Hetorona—JleiOnura.

[IpumeHneHnue uHTerpasia JJIsi HAXOXKJEHUS IUIOIMIAJeH IJIOCKUX (uUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHH. MaremaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX TMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.

Ilnanupyemblie nmpeMeTHbIE Pe3yJbTATHI 0CBOEHUS (peiepaibLHO
padoyeill mporpaMmbl Kypca «Ajiredpa 1 Ha4aJia MATEeMATHYECKOT0 AHAJIN32)
Ha yriiy0JIéHHOM YPOBHeE Ha YPOBHE CpeAHero o01ero oo0pa3oBaHus.

K xonyy ob6yuenus 6 10 knacce oOOydarOMIMICS MOTYYUT CIEIYIOLIUE
MpeAMETHBIE Pe3yJIbTaThl MO OT/ICIbHBIM TeMaM (eiepaabHON paboueit mporpaMmbl
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3a»:

Hucna v BBIYUCIIEHUS:

CBOOOJHO OINEpUPOBATh MOHATUSMU: PALMOHAIBHOE YUCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATBLHOE YHCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHATh JApOOM U TPOIEHTHI [IJIsi PEIICHUS MNPUKIATHBIX 3aaad
Y3 Pa3JIMYHbIX OTPACIICH 3HAHUM U PEAIbHOM KU3HU;

MPUMEHSITh NMPUOTNKEHHBIE BBIUUCIICHUS, TIPABUIA OKPYTJICHUS, IPUKUIKY
U OIIEHKY pe3yJbTaTa BhIUHUCIICHUM;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: CTEMEHb C IIEJBIM TIOKa3aTelieM,
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3anucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS

IMPAKTHUYCCKUX 3ada4 U IIPCACTABJICHUA JaHHBIX



CBOOOHO ONEpUPOBATh MOHIATHEM: apU(PMETUUECKUI KOPEHb HAaTypaJbHOMN
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOZIHO OINEpUPOBATh NOHATUAMU: JIOTapUPM UHKCIA, JOECATHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOJHO OIEpPHPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHTE€HC
YUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHUHYC U APKTAHI'E€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTRBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIILHBIE HEPABEHCTBA,

MPUMEHATh PaA3JIMYHBIE METOJbl PEIICHUS palUOHAIBHBIX W JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATHUSMHU: MHOTOYIEH OT OJHOM NEpPEeMEHHOW,
MHOTOYJIEH C LUENBIMU KO3PPUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JICJICHUE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peneHns 3a1ay;

CBOOOZHO OINEpUpOBaTh MOHATHSIMHM: CUCTEMa JIMHEMHBIX YypaBHEHUH,
MaTpula, ONPENEINUTENb MATpPULbl 2 X2 WU €ro TEOMETPUYECKUU CMBICIH,
WCIIOJIB30BaTh CBOMCTBA OMNpEAENUTENs 2 X 2 JUId BBIYMCIECHHS €ro 3HAa4eHUs,
IIPUMEHATh ONPENCIUTENIA Ul PELICHUs CHUCTEMbl JIMHEHHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOICTBA JCUCTBUH C KOPHSAMHM JJisi IpeoOpa3oBaHus
BBIPAKCHU,

BBINIOJIHATH MTPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHU

C palMOHAJIBbHBIM IIOKA3aTCJICM,



UCIIOJIb30BaTh CBOICTBa aorapudpmon TUISL npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

CBOOOZIHO OMNEpUPOBATHh MOHATUSAMU: HPPALMOHAIBHBIE, TOKa3aTEIbHbIC
U JIOTapu(MUUYECKHE YpAaBHEHMs, HAXOAUTb HUX PpELIEHHS C IOMOUIbIO
PaBHOCUJIBHBIX MEPEXOJI0B UM OCYIECTBIISISI MPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIBI 7Sl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICTTUPOBATh peajbHbIC CHTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQXEHUS, YpPaBHEHHUS, HEpPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEA0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anareopsbl.

@OyHKIUU U TpaduKH:

CBOOOIHO ONEPUPOBATh MOHATUAMU: (PYHKIHSI, CIIOCOOBI 3aJaHus (QYHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKoB QPyHKINH;

CBOOOJHO OMEpUPOBaTh MOHATHUSAMHU: 00JACTh OINpPENETCHUS U MHOKECTBO
3HaYeHUN QPyHKINU, HYTH QYHKIINHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUpPOBAaTh NOHATUAMU: UETHbIE M HEYETHbIE (YHKLUH,
nepuoandeckre (HyHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHUMYyMBI
U MUHUMYMBbl (DYHKIIMH, HAauOOJIbIIeE M HaWMEHbIlIee 3HaueHWe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOOHO OIEpPUPOBATh MOHATUSAMU: CTETEHHAs (DYHKUHMS C HATypaJbHBIM
U 1IeJIBIM TOKa3aTenieM, rpaduk CTeNeHHONW (YHKUIUU C HATYpajJbHBIM U LEJbIM
nokasareyieM, Tpaduk KOpHA Nn-OoM cTeneHu Kak (yHKUUH OOpaTHOM CTeneHu
C HaTypaJbHBIM MTOKa3aTeJeM;

ONEpUPOBATh MOHATUSIMM: JIMHEHHAs, KBaJgpaTUyHas U APOOHO-IMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE HCCIEA0BaHNE U IIOCTPOECHUE UX TPaPUKOB;

CBO6OI[H0 OIICPHUPOBATL IIOHATHUAMU: IIOKA3aTCJIbHAA H JIOFapI/I(I)MI/I‘—IeCKaH



(GYHKIMM, UX CBOMCTBA M TIpaUKH, MCIONB30BaThb MX TpadUKHU ISl PELICHMS
YPaBHCHUM;

CBOOOZHO OMEpUPOBATHh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
OIpe/ieNICHNE TPUTOHOMETPUUECKUX (PYHKIUI YNCIOBOTO apryMEHTa;

UCIONB30BaTh  Tpaduku (QYHKUMHA AN UCCIEJOBAaHHUS  IPOLIECCOB
Y 3aBUCHMOCTEH MPU PEUICHUU 3a/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB H PEAIbHON
KU3HU, BBIPAXXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maremaTrueckoro aHajiusa:

CBOOOZHO ONEpPUPOBATh MOHATHSIMM: apUPMETHUECKas U IreoMeTpUYecKast
nporpeccusi, 0ECKOHEUHO yObIBarolasi reOMETpUUecKasl Mporpeccusi, JTUHEHHbIN
Y 3KCHOHEHIMAJIBHBIN pOCT, (hOpMyJia CI0KHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU I PELICHUs peallbHbIX 3a]ad MPHUKIATHOTO
XapaKkTepa;

CBOOO/IHO ONEPUPOBATH MOHATUIMU: TIOCIIEI0BATENBHOCTD, CIOCOOBI 3aJaHH s
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a Kak aHalau3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpUPOBATh MOHATUSMHU: HENPEPbIBHbIE (YHKIMH, TOYKU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpadrka GyHKIINH;

CBOOOJHO ONEpUpOBaTh MOHATHUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpPE3KeE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOZIHO OINEpUPOBaTh MOHATUSIMM: TeEpBas U BTOpas MPOU3BOJHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYMCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMIIO3ULIMU
JIBYX (DYHKIIMH, 3HATh TPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (U3MUYECKHI CMBICT MPOU3BOAHON IS
pelIeHus 3a1a4.

MHoKecTBa U JIOTHKA:

CBO6OI[H0 OIICPpHUPOBATH IIOHATHUAMM: MHOXKECTBO, orcpanumn Hanja



MHOXECTBaMU;

UCIIOJb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar JJjs  ONHCAHUS
peanbHBIX NPOLECCOB W SBJICHHUM, MPU PEIICHHH 33Ja4 W3 JPYTUX Yy4eOHBIX
MIPEAMETOB;

CcBOOOJHO OMNEpPUPOBATh MOHATUSAMU: OMPEICIICHUE, TeOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTEIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonyy ob6yuenus 6 11 kiacce OOyYarOMIMICS TOMYYUT CIIECIYIONTUE
MpeIMETHBIC PE3YIbTaThI MO OTACIBHBIM TEMaM (penepaibHoi padoueit mporpaMmbl
Kypca «Anrebpa u Havajla MaTeMaTUYECKOr0 aHaTU3a:

Uucna v BEIYUCIEHUS:

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH: HATypalbHOE M ILEJIOE YHUCIIO,
MHO>KECTBA HAaTypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKH JIEIUMOCTH
nenbix yucen, HOJl n HOK HatypanpHBIX 4ncel il peleHus 3a1ad, MPUMEHATh
anroput™ EBknupa;

CBOOOJHO OIEpUPOBATh TMOHATHEM OCTATKa IO MOJYJIO, 3aIMChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckon
U TPUTOHOMETPHUUYECKOH (hopme, BBIMOJIHATh apu(METHUECKHE ONepaluy ¢ HUMU
1 n300paxaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh TMOHATUAMU: HppalMOHAIbHbIE, MOKa3aTelbHbIE
U JIorapu(MUUYECKME HEPABEHCTBA, HAXOAUTh MX PEHICHHS C [OMOIIbIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYUIECTBJISATH OTOOpP KOpPHEH TMpU PEIIeHHMH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJHO OINEpUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMyYJNbl  JUJIi  PELICHHS] OCHOBHBIX  THUIIOB

TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOO/IHO ONEPUPOBATh MOHATUSIMM: CUCTEMA U COBOKYIHOCTb YPaBHEHHI
Y HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEHW PALMOHAIBHBIX, MUPPALHOHAIBHBIX, ITOKA3aTEIbHBIX
1 JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palOHAJIbHBIE, MppanuroOHaIbHBIE, IIOKA3aTeJIbHbIE,
JorapuMuyueckue ¥ TPUTOHOMETPUUECKHE YpaBHEHUS M  HEPABEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

NPUMEHSATh Tpapuueckre METOMAbI JJI PElICHUs YPaBHEHH U HEPaBEHCTB,
a TaKXKe 3a7a4 ¢ apameTpamy,

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha s3bIK€ aireOpbl, COCTaBIAThH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHMEM ammaparta anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

@OyHKIUU U TpaduKH:

CTPOUTH TIpaPUKU KOMIO3ULIMU (GYHKIUH C HOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYecKHue oOpa3bl YpaBHEHMM M HEpPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO OINEpPUPOBATh MOHATHAMHU: TpPapUKA TPUTOHOMETPUUYECKHUX
dynxmi;

NPUMEHATh (QYHKIMHM [JI1 MOJETUPOBAHMS M HCCIEHOBAaHUS pPEAbHBIX
IIPOLIECCOB.

Hauana MaremaTnyeckoro ananusa:

MCIIOJIb30BaTh IPOU3BOIHYIO ISl KCcCAeN0oBaHUS (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOoOJIblllee U HAaMMEHbIIee 3HAaYeHUs (PYHKIUU HENpPEpbIBHON
Ha OTpE3KE;

WCIIOJB30BaTh IPOM3BOAHYIO [UI HAXOXKIEHUS HAWIY4dIlero peIeHus
B IIPUKIAJHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMUYECKMX, 3aJadax, Jis

OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmynoi wim



rpaduKom;

CBOOOJTHO ONEPUPOBATh MOHATHUSIMHU: T[EepBOOOpa3Has, oONpeaeIEHHBINA
WHTETpajl, HAXOAWTHh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIATH
uHTerpai no Gpopmysne Herorona—Jleitonuna;

HaXOJIUTh TIJIOMIAHU TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

MMETh TPEJCTABICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUM HA MPUMEpE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemath MPUKIAIHBIE 3aayd, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOTO
1 (PU3UYECKOr0 XapakTepa, CpeICTBAMH MaTEMaTUUYECKOTO aHaJn3a.

denepanbHas padouas nporpaMmma yue0Horo kypca «l'eomerpusi».
I[HosicuuTeIbHAS 3aNIMCKA.

["'eomeTpus siBIsIETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIIETO
oOpa3oBaHHUs, TaK KaK OOECIEeYMBACT BO3MOXKHOCTh W3Y4YEHUS JAUCIUILIINH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUICHUE, (HOPMUPYEMOE MPU U3yUSHUH 00YyJIarOITUMUCS
MOHATUMHBIX OCHOB T'€OMETPHUH, MPU JOKA3aTEIBCTBE TEOPEM M IOCTPOCHUU
LEMOYKH JJOTHYECKUX YTBEPKICHUHN MPHU PEIICHUHN T€OMETPUUYECKUX 3a1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPraTh THUIOTE3bl HEMOCPEJICTBEHHO HCMOJBb3YIOTCS MpHU
pelIeHny 3a1a4 €CTECTBEHHO-HAYYHOTO UK, B YaCTHOCTH (PU3UYECKUX 3ajad.

Ilenp  ocBoeHust  mporpamMmbl  ydueOHOro  kypca  «l'‘eoMerpusi»
Ha yrayOJEHHOM ypOBHE — Pa3BUTHE UWHIUMBUAYAIbHBIX CHOCOOHOCTEH
oOydJarommxcs MpU M3YyYEHUH TEOMETPUH, KaK COCTABIISIIONICH MpeaMeTHOM
obnmactu «MaremaTka U HHPOPMATHUKA» UYepe3 OO0eCledyeHUEe BO3MOXKHOCTH
MPUOOPETEHUSI W HCIOJB30BaHUS 0o0Jiee TIIYOOKMX T€OMETPUUECKHUX 3HAHUM U
JNEUCTBUN, CHEU(UUHBIX TEOMETPUU, M HEOOXOJUMBIX JJIS YCIEIIHOTO
npodeCCUOHAILHOTO 00pa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MaTeMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMM Kypca T€OMETPHHM Ha YIIyOJIEHHOM YpOBHE,
PACIHIMPSAIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHre MpeaCTaBICHUs] 0 TEOMETPUM KaK 4acTH MHUPOBON KYJIbTYpbI

n (bOpMI/IpOBaHI/Ie OCO3HAaHUA B3aMMOCBA3HN I'COMETPUHU C OKPYIKAOIIIUM MUPOM;



dbopMHpoBaHUE MPEACTABICHUS O NPOCTPAHCTBEHHBIX (GUrypax Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBAaTh U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aIapara o pasiaeiy
«CrepeoMeTpus» MIKOIBHOTO Kypca T€OMETPUH;

¢opMupoBaHne  yMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHSTUSIMH O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMya UM yMEHHE HX IPUMEHSATb, YMEHHUS JIOKa3bIBaTh TEOPEMbl MU HAXOJUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHKE YMEHUS PACIIO3HABATH HA YepTEkKaX, MOJCISIX U B pealbHOM
MHUpPE MHOIOTPAaHHUKH M Te€lla BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPHUUYECKHUE
MOJENH;

(opMupOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX Teopuild, (OPMUPOBAHHE TIOHUMAHUA POJIM AKCHOMATHKHU
IIPU IIPOBEJEHUHN PACCYKACHUN;

(opMupOBaHHE YMEHHMs BIAJETh METOJAMH JI0Ka3aTeJIbCTB U aJITOPUTMOB
pelIeHnsl, yMEHHsI UX IIPUMEHSTh, IPOBOJIUTH JTI0KA3aTEIIbHBIE PACCYKACHUS B XOI€
pELIECHUsT CTEPEOMETPUYECKUX 3ahad U 3aJad C IPAKTUYECKUM COJEpIKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B ITPOBEICHUH
JNEAYKTUBHBIX PaCcCyKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX
COCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHHM, KPUTUYHOCTH MBIIUICHHs, UHTEPECA K U3YUYECHUIO T€OMETPUH;

(dopmupoBanre (HYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU:
YMEHMsI pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KXU3HEHHBIX CUTYalUSAX W MPU U3YYEHHH JIPYTHUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUS PEAIBbHBIX CHUTYallHH, HCCIECIOBAHMS IOCTPOCHHBIX MOJECIEH,
WHTEPIIPETALNH OJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COAEpKATENbHBIMU JIMHUSAMU Kypca «['eomerpum» B 10—



11 knaccax  sBistotTcsi:  «lIpsmble W TUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «J|BIIKEHUS B MPOCTPAHCTBEY.

CdopmynupoBanHoe B DenepaibHOM ToCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJAapTe€ CpPEAHEro oO0IIero oOpa3oBaHHUS TpPEOOBAHHWE «YMETb ONEPHUPOBATH
MOHSTUSAMWY», PEICBAHTHBIX T€OMETPUU Ha YriyOiaEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCHUTCA KO BCEM COJEpXKaTECIbHBIM JIMHUSM Yy4yeOHOTO Kypca,
a (GopmupoBaHHE JIOTHUECKMX YMEHHUH pacmpeensercsi He TOJIbKO II0
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 Togam oOyudenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ysibTaraM ocBoeHus I[IpumepHoit paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO ToJaM OOy4YeHHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIuecs
oOpamaniuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
TCOMETPUYECKUMH TIOHATHIMHU ¥ HaBBIKAMH ITOCJICI0BATEILHO M TIOCTYIIATEIBHO, C
COOJTIO/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJaIOMNXCsl, PACIIUPS U yTIyOIIsis
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k U3y4eHHIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus qana  auddepeHmanuu  00ydeHHs, TOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOnEHHoe
W3y4eHHE TEOMETPUN KaK COCTABJISIONIeH yaeOHOro mpeaMera «MarteMaTukay;

MOJITOTOBUTHh OOYYAIOIMIMXCA K TMPOJODKCHUIO H3YYEHUS MATeMaTHKU C
ya€ToM BBIOOpa Oyaymied mpodeccun, obecrieunBas MPEEMCTBEHHOCTb MEXKTY
o01UM U podecCuoHaTBHBIM 00pa30BaHUEM.

OO6miee 4yuciIO 4acoB, PEKOMEHIOBAaHHBIX /I M3Y4YEHUs y4eOHOTO Kypca
«['eomeTpusi» Ha yriyoneHHoM ypoBHe - 204 yaca: B 10 knacce - 102 gaca (3 yaca
B Henento), B 11 kiacce - 102 yaca (3 gaca B Heeio).

Cooeporcanue odyuenus ¢ 10 knacce.

[IpsimMbl€ ¥ TIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE TIOHATHS ~ cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,



npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOEe pacnosioKeHHe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBA MapajJICIbHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapayiiesibHONW MPOEKUUU. YTIJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaynenpHOCTh IUIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHANKYJIIPHBIE ITPSMBIC
B IIPOCTPAHCTBE, IPSAMBIE MapajuIeJbHbIE U NEPIECHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPhI HA TIIOCKOCTh. [lepnenaAnKyIapHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B IPOCTPAHCTBE: Yrod MEXIY NPSMOU M IJIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXrpaHHBII U MHOTOIPAHHbBIC YTJIbIL.
CBOICTBA IUTOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHOrorpaHHHMKH.

Bunbl MHOrorpaHHMKoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrospHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsl M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaienenunen, npsMOYTOJIbHBIM NMapaJIJIEIEUNE U €ro cBoiicTBa. KpaTualiiue

NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas



teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUIbHAS U yCeUEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEedl MNpaBWIBLHOM NUPaMUJIBbI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IPAaBWIbHAS NUPaMUJA,
npaBuJIbHAs TPEYTOJIbHAS TUpaMUa U MpaBUIIbHBIN TeTpasap, kyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, JOAEKAIP U UKOCASP.

Boruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHai, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. ODJIEMEHTHI CHUMMETPHHM  ITPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
MTAPAMHUJIBL.

BexTopsl 1 KOOpAUHATHI B IPOCTPAHCTBE.

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pasloKEHUMM BEKTOpAa 10 TPpEM
HEKOMIUIaHAPHBIM BEKTOpPAaM. IIpssmoyrosbHas cucreMa KOOpAUHAT
B npoctpaHcTBe. Koopauuatel BekTopa. CBs3p MEXIYy KOOpPAMHATAMH BEKTOpA
U KOOpJAMHATaMU TOYEK. YToJl MexAy BekTopaMu. CKalsipHOE NpOU3BEACHUE
BEKTOPOB.

Cooepotcanue ooyuenus ¢ 11 knacce.
Tena BpameHus.
[loHaTHs: UUIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAS IOBEPXHOCTb,

chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:



UUJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M3o0pakeHue Tea BpalleHUsl Ha
miockoctr. Pa3sépTka nunmHapa u konyca. CummMeTpust chepsl u mapa.

O0bEéMm. OcHoBHBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuiesenunena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MpPU3MBbI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mapa U mapoBOro
CErMEHTA.

KoMOuHanuu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

[Inomaar MOBEPXHOCTU IUIUHApPA, KOHYCA, TJIOMAb chepbl U €€ JacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTHs. PemieHue 3amay Ha
IJIOCKOCTH € HUCIIOJIb30BAHUEM CTEPEOMETPUUECKAX METOOB.

[TocTpoeHnue ceyeHnii MHOIOTPAaHHUKOB U TEJI BPALLICHUS: CEUEHUs LIWIUHAPA
(mapamienbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUsl KOHyca (MapajiebHOe
OCHOBAHMIO M MPOXOJSIIIEE Yepe3 BEPLINHY), CEUCHHUSI 1Iapa, METOAbl MOCTPOCHHUS
CEYCHUN: METOJ| CIIE0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUA, METOJ IIEpeHOCca
CEKYIIIEH TITIOCKOCTH.

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE.

Bektopel B mpoctpancTBe. Omnepanuum Haa BeKTopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucTteMa KoopauHar B npoctpasctBe. Koopannatel BekTopa. Pasznoxenne BekTopa
1o 6a3ucy. KoopanHaTHO-BEeKTOPHBII METOA TP PEIIEHUH TEOMETPUUYECKUX 3aau.

JIBUKEeHUs B IPOCTPAHCTBE.

JIBvkenust mpoctpancTBa. OrobpaxkeHus. J[BUKEHUS U pPaBEHCTBO (PUTYD.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXKEHUN: TapaulebHBIM IMEPEeHOoC,

LEHTpaJIbHAsT CUMMETPHUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYI NPSMOM.



[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
IIpeaMeTHBbIE pe3yabTaThl 10 OTAEJIbHBIM TEMaM Y4e0HOI0 Kypca
«['eomerpus».

K konyy 10 knacca obyuarowutics Hayuumcsi:

CBOOOZIHO OMNEpUPOBATh OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUH TPH
pelleHny 3a7a4 U MPOBEACHUH MaTeMaTHUYECKUX PACCYKICHUH;

OPUMEHSATh AKCHOMBI CTEPEOMETPUH M CIEJCTBUS W3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJ1accu(UIMPOBAaTh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

cBOOOIHO ONIEPHPOBATH MOHSATUSIMH, CBSI3aHHBIMU C YTJIAMHU B IIPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY TIPSIMOM U MIIOCKOCTHIO;

CcBOOOIHO ONIEPUPOBATH MOHATHUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CcBOOOMHO pacro3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHHKOB (TIpH3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapajuiesenunes, Kyo);

KIacCU(UIIMPOBATh  MHOTOTPAHHWUKH,  BBIOMpass ~ OCHOBAaHUA A
KJ1accu(ukanuu;

CBOOOMHO  OMEpUpPOBaTh  TOHATUSMHU, CBSA3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOJIHATH MapajlieTIbHOE, IIEHTPATBHOE U OPTOTOHAILHOE TTPOESKTHPOBAHUE
(buryp Ha II0CKOCTb, BBINOJIHATH U300pakKeHUs UTYpP Ha MIIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMH METOJaMH, BBITIOJIHSATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH TUIONIAIA MTOBEPXHOCTEW MHOTOTPAHHUKOB (TMpU3Ma, TUpaMuaa),
TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT;

CcBOOOHO ONEPUPOBATh OHIATUSAMU: CAMMETPHS B IPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOMIHO OMEpUPOBATh MOHSTHUSAMH, COOTBETCTBYIOLIUMHU BEKTOpaM

Y KOOpAUHATaM B IPOCTPAHCTBE;



BBINOJIHATH JEHCTBUS HaJl BEKTOpaMH;

pelmarh 3aJaud  Ha J0Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOLUEHUM U
HaXOXKJEHUE TIE€OMETPUYECKHX BEJIHMYMH, IMPUMEHSAS HW3BECTHBIE METOIBI IPHU
pElIeHNH MaTEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, INpeoOpa3oBbIBaTh W  UHTEPIPETHPOBATh  HMH(POPMALHIO
O MPOCTPAHCTBEHHBIX F€OMETPHUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX;

OPUMEHSATH NOJyYCHHBIE 3HAaHNS HAa IPAKTUKE: CPABHUBATh U aHAJIM3UPOBATH
peanbHble CUTYallUH, IPUMEHSTh U3yYEHHBIE TOHATHUS B IIPOLIECCE MTOUCKA PEIIECHUS
MaTeMaTHYeCKd C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopbl, permaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUUYECKUX BEIUYMH;

MMETh MPEJCTAaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

[IpeameTHble pe3ysibTaThl MO OTIAEIBHBIM TE€MaM y4eOHOTO Kypca
«I"eoMetpus». K xonyy 11 knacca obyuarowuiicss Hay4umcsi.

CBOOOZIHO ONEpUPOBATh MOHATHUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHUYECKON U C(heprUueCKOi MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEpUpPOBaTh MOHATHSAMU, CBA3AHHBIMHU C TEJIAMH BPAILLEHUS: LIHJINHIPOM,
KOHYCOM, c(epoii U mapom;

pacno3HaBaTh Tejla BpauleHus (HUINMHAP, KOHYC, cepa U map) U OObACHATD
CHOCOOBI MOTYYEHUsI TEJ BpallCHMS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIOokKeHne c(hephl U MIOCKOCTH;

BBIYMCIIATh BEJIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB MW TEJl BpaIlEHUS,
00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJN BpalleHus,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBO6OI[H0 OIICPHUPOBATH IIOHATHUAMHU, CBA3AHHBIMH C KOM6I/IH3HI/I$[MI/I TCI



BpalIeHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B CEPy U ONMUCAHHBIN
oKoJ10 cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUS,

BBIUUCTISATh COOTHOIICHUS MEXIY IJIOMAASIMH MOBEPXHOCTEH M 00BbEMaMu
IMOJOOHBIX TENT;

n300paxaTh U3y4aeMble (PUTYPHI, BHITIOIHATH (BBIHOCHBIE) TIIOCKHUE YEPTEKU
U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEPXY, COOKY, CHHU3Y, CTPOHUTH
CEUEHMSI TeJl BPaICHHUS;

U3BIIEKAaTh, HWHTEPIPETUPOBATH U  MPEOOpPa3OBBIBATH  HHPOPMAIHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTABICHHYIO HAa YepTexkax
U PUCYHKAX;

cBOOOIHO ONIEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTRE;

BBITIOJIHATH ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIMHAT;

pelaTh TeOMETPUYECKUEe 3aJa4d Ha BBIUMCICHHE YTJIOB MEXIY MPSMBIMU
U IUIOCKOCTSIMHM, BBIYMCIIEHUE DPACCTOSHMII OT TOYKHM 1O IUIOCKOCTH, B LEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA TIPU PEIICHNUH;

CBOOOJTHO OINEpPUPOBATh TMOHSTHUSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIONHATh M300paXEHUS MHOTOTPAaHHUKOM U Tell BpalleHWs TpHU
napajuIeIbHOM MEPEHOCe, IEHTPAIbHOW CUMMETPHH, 3epKaJIbHOM CUMMETPHUH, IPU
MOBOPOTE BOKPYT MPSAMOM, MpeodpazoBaHus moa00us;

CTPOUTH CEYECHHsS]I MHOTOTPAHHUKOB M TE€J BpAICHUS: CCUYCHHS LUIUHIpPA
(mapamienbHO MW MEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (IMapajuiebHOoe
OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPINHY), CEUCHUS I1apa;

UCIIOJb30BaTh METOAbl TOCTPOEHUS CEUEHUH: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TIIOCKOCTH;

J0Ka3bIBaTh TE€OMETPUYECKHE YTBEPKICHHS;

NPUMEHATh TeoMeTpuueckue (akThl s PELICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEATNoaralonuX HECKOJIBKO MIAaroB PeIIeHHs], €CIIA YCIOBUS TPUMEHEHUS

3a/TaHbI B IBHOW U HESIBHOM (hopme;



pemarps 3aJayd Ha JI0KA3aTelbCTBO MATEMATHYECKWX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHATh NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSTH NOJIyYEHHBIC 3HAHUS HA IIPAKTUKE: CPABHUBATH, AaHAJIU3UPOBATH
Y OLICHMBATh PEAJIbHBIE CUTYallUH, MPUMEHSATHh W3YUYEHHBIE IMOHATHS, TEOPEMBI,
CBOMCTBa B MpOIECCE IMOUCKA pPEHICHUS MaTeMaTH4YeCKH CQHOpMYIHPOBAHHON
po0JIeMbl, MOJIETTUPOBATh peabHbIC CUTYaIlUH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJENH C HMCIOJIb30BAHHUEM IE€OMETPUUYECKHX MOHATUNA U TEOPEM,
anmapaTta aiareOpbl, pemaTrb IPAKTUUECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM
T€OMETPUYECKUX BEITNYMH;

UMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTAaBHOM YacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.

DenepanbHas padouyas nporpaMmMa yueOHoro kypca «BeposiTHOCTD
U CTATHCTHKA.
HosicHuTeIbHASA 3alIUCKA.

VY4eOHblif Kypc «BepoATHOCTb W CTaTUCTUKA» YINIYOJEHHOTO YpPOBHSA
ABJIETCSl TPOJOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOaEéHHOTO ypOBHS OCHOBHOM 1IKOJbL. Kypc npennasHaden 1isi GopMHUpOBaHUS
y 0O0ydYaromMXcsi CTaTUCTUYECKOW KyJNbTypbl M MOHUMaHHUS POJU TEOpUU
BEPOSATHOCTEW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA Uil M3YYEHUs CIy4alHBIX
COOBITHH, BeMUYMH W mporeccoB. I[lpum wm3yueHum Kypca oOoramaroTcs
IpeCTaBlICHUs OOYYaIOIIMUXCS O METOoJaxX HCCIENOBaHUsI W3MEHUYMBOIO MHpa,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOUIHOCTH MAaTE€MAaTHYECKUX METOJ/IOB
IIO3HAHUSA KAK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHUA.

ConepxaHue Kypca HAmpaBi€HO HAa 3aKPEIUICHUE 3HAHUM, IOJYYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs U HA Pa3BUTHE
MPEACTABICHUM O CITyYalHBIX BEJIMUYMHAX U B3aUMOCBS3SIX MEXAY HUIMHU HAa BaXKHBIX

MpUMepax, CIKEThl KOTOPBIX MOUYEPITHYTHI U3 OKpYyKarollero Mupa. B pesynbrate



y o0Oydyaromuxcsi JODKHO CchOpMHpOBAThCA TMPEACTaBICHHE O Hauboliee
YHIOTPEOUTENbHBIX U OOIIUX MATEMaTUYECKUX MOJENAX, HMCIHOJIb3yeMbIX s
OMUCAHUS aHTPOIIOMETPUUECKUX U JeMOTrpadUyecKuX BEIUYUH, MOTPEIIHOCTEN B
pasiMyHbIe pojia U3MEPEHUSX, TIIUTEIBHOCTH 0€30TKa3HOM paboThl TEXHUUECKHUX
YCTPOMCTB, XapaKTEePUCTUK MAaCCOBBIX SIBIICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBII
Kypc sBisieTcsi 0a30il 1 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOMMBIX CIEIUATNCTAM HE TOJIbKO MHKEHEPHBIX CHEIUATbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTMYECKUX, IOCKOJBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMUTEJIIbHOM Mepe UCHOJB3YIOT anmnapar aHaiu3a OOJIbIIUX JaHHBIX.
[lenTpanbHyl0 YacTh Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHA OOJBIIMX YHUCeN —
(GyHIAMEHTAIBHOIO  3aKOHa  MPUPOJIBI, MMEIOIIETO0  MAaTEMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HAa YrayOJEHHOM YpOBHE BBIJECIECHBI OCHOBHBIE
comepxarenbupie  JuHMM:  «CiydaiiHple  COOBITUSL U BEPOSTHOCTH»
u «CiryyaiiHble BEJIMUMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMUMO OCHOBHBIX JUHUW B KypC BKJIIOYEHBI 3JIEMEHTHI Teopuu Tpados
U TEOPUM MHOXKECTB, HEOOXOAMMBIE AJI1 MOJIHOLUEHHOTO OCBOEHHUS MaTepuasia
JTAHHOTO Y4e0HOr0 Kypca U CMEKHBIX MAaTEMAaTHYECKUX YU€OHBIX KYypCOB.

Conepxxanue nuHuUU «CiydailHble COOBITHSI W BEPOSTHOCTH» CIY>KUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUN O pacHpelieIEHUU BEpPOSTHOCTEH
MEXK1Yy 3HAUYCHUSIMU CIIyYalHbIX BEJIMUMH. BaXXHYI0 4acTh B 3TOU COAEPKATEIbHOU
JIMHUY 3aHUMAeT U3yUYCeHUE T€OMETPUUECKOTO U OMHOMHUAIBHOTO paCIpeACIICHUN U
3HAKOMCTBO C MX HEMPEPHIBHBIMUA aHAJIOTaMH — MOKAa3aTeJbHbIM U HOPMAaJbHbIM
pacrpenencHusIMHU.

Tembl, CBS3aHHBIE C HEOPEPHIBHBIMM  CIyYalHBIMU  BEJIMYMHAMHU
U paclpe/iesieHUs MM, aKLIEHTUPYIOT BHUMaHUE OOYYalOIIMXCS HAa ONHCAHUM U
W3YYCHUU CITyYalHBIX SBICHUN C MOMOIIBIO HEMPEphIBHBIX (yHKIMI. OCHOBHOE
BHUMAaHUE YAENSAETCA MOKa3aTeIbHOMY U HOPMaJIbBHOMY PacIpeAcICHUSIM.

B kypce mpemycMaTpuBaeTCs O3HAKOMUTENIBHOE HM3YYEHHE CBSI3HM MEXKIY



CIIy4ailHBIMM BEJIMUYMHAMU U OMHUCAHUE ATOM CBSI3M C MOMOIIbIO KO3hPuImeHTa
KOPPEJISLIUUA U €T0 BEIOOPOYHOTO aHajiora. TU 3JIEMEHThI COJIEP KaHMS Pa3BUBAIOT
TeMy «/lpnarpammel paccerBaHHs», M3yYEHHYIO Ha YPOBHE OCHOBHOIO OOULIETO
oOpa3oBaHUs, U BO MHOIOM ONMPAIOTCS HAa CBEICHUS W3 KYpPCOB alreOpbl U
TE€OMETPUH.

Emé onuH »>30eMeHT  coaepKaHusd, KOTOpBIA  Mpeiaraerca  Ha
O3HAKOMUTEJIBHOM YPOBHE — IIOCJIEAOBATENBHOCTh CIIyYallHbIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIOIUX B €UHUIY BpeMeHH. O3HAKOMIICHHE C PacCIpeAeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUH HOCUT Pa3BUBAIONIMI XapakTep U
SBIIICTCSL aKTyaJbHBIM JUIsl OyIylIIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA yuyeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHBIMH HayKaMH, ICUXOJOTHEH U
YIPABJICHUEM.

OO01iee yuciaoO 4acoB, PEKOMEHIOBAHHBIX JJIA M3Y4YEHUs y4eOHOro Kypca
«BeposTHOCTB U cTaTHCTHKA» Ha yriTyOIeHHOM ypoBHE - 68 uacos: B 10 knacce - 34
yaca (1 gac B Heneno), B 11 kiacce - 34 gaca (1 gac B Henenio)

Cooeporcanue ooyuenus ¢ 10 knacce.

I'pad, cBs3ubIi Tpad, mytu B rpade: nukibl u 1enu. CreneHb (BaJeHTHOCTD)
BepiuHbL. ['padsl Ha TIockocTH. JlepeBbsi.

Crny4aliHble S5KCIEPUMEHTHI (OIBIThI) U CITy4alHbIE COOBITHSA. DJIE€MEHTapHbIE
coObITus (Mcx0/pl). BeposTHOCTH ciiydaliHOro CcoOOBITHS. bBaIM30CTh YacTOTHI
U BEPOATHOCTH  coObITMH. Ciy4ailHble ONBITBI C  PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSMU: TIEpecedeHre, 00beIMHEHHNE, TIPOTUBOIOJIOKHbIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYciioBHas BEPOSITHOCTb. Y MHOXKEHHE BEPOSITHOCTEW. JlepeBo cCirydaiiHOTO
akcriepuMenTa. Popmyia nonHou BeposaTHocTH. Dopmyna barieca. HezaBucrumeble
COOBITHS.

buHapHBI caydaliHbII ONBIT (MCIBITAHKE), YCIIEX U HEynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITaHUI J10 mepBoro ycnexa. IlepecranoBku

u Qakropuan. Yucno coueranuit. Tpeyrompauk Ilackans. ®opmyna OuHOMA



Herorona.

Cepust He3aBUCUMBIX HcHbITaHuM bepuymnu. CiydaliHbId BBIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHne  BeposiTHOcTeH.  Jlmarpamma
pacnipenenenus. Onepanuu Haj ClIy4yalHbIMU BeIWYMHaMU. buHapHas ciyualiHast
BeqnunHA. lIpumepesl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

Cooepircanue odyuenus ¢ 11 knacce.

CoBMmecTHOE pacnpenelieHUE JABYX CIydallHbIX BelnurH. He3aBucumeble
CJIy4aiiHbIE BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIIy4yalHOW BEJIWYUHBI (pacrlpe/iesieHus ).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJAHWS (CTpaxOBaHHUE, JIOTEpeEs).
MareMatnyeckoe oxugaHue OMHAPHOW Ciay4yallHON BelIWYuHBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI  CIIy4YalHbIX BEJIMYMH. MaTeMaTHyecKoe  OKHUIaHUE
reOMETPUYECKOTO U OMHOMUAIILHOTO paclpe/IeICHUH.

Jlucnepcus ¥ CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYUHBI
(pactipeaenenust). Jucniepcusi OMHApHON clyyallHON BeIMYMHBL. MaTemMaTH4YecKoe
0>KMJAHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CITyYaHBIX BEJTUYHH.
Jucnepcusi ¥ CTaHAApTHOE OTKJIOHEHHWE OMHOMHUAJIBHOTO pacHpe/leICHHUS.
Jucnepcus u CTaHIapTHOE OTKIIOHEHUE TEOMETPUUYECKOTO PaCIPEAECICHUS.

HepasenctBo UebOniméBa. Teopema Uebniména. Teopema bepnynnu. 3akoH
Oonmpmmx  uyucen.  BplOopouHbli  MeTO[ — uccienoBaHuil.  BriOopouHble
XapakTepucTUKU. OLEHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM.
[IpoBepka MpoCTENIIMX TUIIOTE3 C TOMOILBIO U3YYEHHBIX PACIpeICICHUM.

HenpepriBHuble ciyyalinble BenuuuHbl. [Ipumepbl. @yHKIMA IUIOTHOCTH
BEPOSAATHOCTH pacmnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3agauu, NPUBOASAIIME K TOKA3aTEILHOMY PACIPEACICHUIO. 3a1a4d, IPUBOISIINE K
HOPMAJIBHOMY pacupeneIeHuro. OyHKIUA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO

pacnpenenenua. OyHKIMS IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEAECICHUS.



[locnenoBatenbHOCTh  OJMHOYHBIX HE3aBUCUMBIX  COOBITHMH. 3anauw,
MPUBOJSAIINE K pacnpenenennto [lyaccona.

KoBapnammst nByx ciydyaiiHpix BennuuH. Kosddumment muHeiHON
koppensiiud.  CoBMECTHblE  HAOMIOACHHMS  JBYX  BEJIMYMH. BBIOOpPOUHBIi
koddumueHT xoppemsuu. Paznudne MexIy JUHEWHOW CBS3BI0 W MPUYMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.

IIpeameTHbIe pe3yJIbTATHI IO OTACJBHBIM TEMAaM Y4e0OHOI0 Kypca
«BeposATHOCTH M CTATUCTUKA.

K konyy 10 knacca obyuarowutics Hayuumcsi:

CBOOOJIHO OMEPUPOBATh MOHATHSMU: Tpad, miockuit rpad, cBs3HBINA Tpad,
nyTh B rpade, Lenb, LUUKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO
DKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: CIYYalHBI SKCHEPUMEHT (OIBIT),
CllydyallHO€ COOBITHE, DJIEMEHTApHOE CIydailHOe COObITHE (JIEMEHTAPHBIA MCXO.)
CIIy4ailHOTO  OMbITa, HAXOJUTh BEPOSITHOCTU COOBITHMM B  OMbITaX C
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U GOPMYITHPOBATH COOBITHS: MIepeceYeHe, OObEIUHEHUE TAHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAHATrPaAMMBI
Dilyiepa, KOOPAUHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/iad, MOoJIb30BaThCsl HopMyion
CJIOKEHUST BEPOSITHOCTEH JJIs1 BEPOATHOCTEHN JABYX U TPEX CIy4alHBIX COOBITUH;

ONEPUPOBATh  TOHATUSAMM:  YCIIOBHAs  BEPOSITHOCTh,  YMHOKECHHE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOrO HKCIEPUMEHTA,
HAXOJIUTh BEPOSATHOCTU COOBITHI C TIOMOIIBIO TpaBUja YMHOXXEHHS, JepeBa
CIIy4alHOTO OTIbITa, HWCIOJIb30BaTh (POPMYJy TMOJTHOM BEPOSATHOCTH, (HOPMYITY
baifeca mpu pemienun 3aaad, onpeaessiTh HE3aBUCUMOCTh COOBITUN O (opMyIie U
10 OpraHM3alUU CIYYaiTHOTO SKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOWHATOPHBICE (OPMYJbl ISl MEPEUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4aiiHOTO OMbITA, PEHICHUS
3a/1a4 110 TEOPUHN BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU: OWHAPHBIA  CIyYalHBIA  OMBIT



(ucnpiTaHue), yCIeX M HeyJadya, He3aBUCUMbIE HUCIBITAHMS, CEpUs HCIbITaHUMH,
HAXOJIUTh BEPOSITHOCTU COOBITHI: B CEpUU UCTIBITAHUM JI0 TIEPBOTO yCIexXa, B CEpUn
UCIbITaHUH bepHyIu, B ONbITe, CBI3aHHOM CO CIIy4ailHBIM BHIOOPOM M3 KOHEYHOMN
COBOKYITHOCTU;

CcBOOOJHO OMEpPUPOBATH MOHATUSMHU: ClydyailHasi BETUYMHA, paclpeaesieHue
BEPOATHOCTEH, JauMarpaMma pacrpeneieHus, OuHapHas ciaydailHas BeITUYMHA,
reoMeTpudecKoe, OMHOMHUAIILHOE pacipe/iesieHue.

[IpenmeTHbie pe3yabTaThl 1O OTACTBHBIM TeMaM y4eOHOro Kypca
«BeposTHOCTD U CTaTUCTHKAY.

K konyy 11 knacca obyuarowutics Hayyumcsi:

ONEPUPOBATh MOHATUSAMM: COBMECTHOE PACHPEACIICHUE NBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAa0JIMIly COBMECTHOIO PAaCHpEeNICHUs JIBYX CIIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIO0M BEIWYUHBI, OIPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYNH;

CBOOO/IHO ONEPUPOBATH MOHATUEM MAaTEMaTHUYECKOTO OXKUAAHUS CIIydalHOM
BEJIMYMHBI (pacnpeniesieHus), IPUMEHSITh CBOMCTBA MAaTEeMaTHYECKOrO OKUIaHUs
OpU PELICHUM 3a]a4, BBIYUCIATH MaTEMAaTUYECKOE OKUIaHHE OMHOMHUAIBHOIO
Y TEOMETPUYECKOTO PACIIPEICIICHUN;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: AUCHEPCUS, CTAHIAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJMYHHBI
(pactipenenieHusi) MU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAIILHOTO pacipe/eieHUI;

BBIYHCIIATH BHIOOPOYHBIC XapaKTEPUCTUKU TI0 IAHHON BHIOOPKE M OIICHUBATH
XapaKTEPUCTUKUA T€HEPATIbHOM COBOKYMHOCTH J@HHBIX 10 BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MpOCTEHIINE

CTaTUCTUYCCKHC THUITOTE3HI, IMOJIB3YACh N3Y4YCHHBIMU pacnpeaciaCHUuAMU.



