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INOACHUTEJIBHASA 3ATIMCKA

ITpumepHas pabouas mporpamma 1o yueOHomy npeamery «MaTemaTtuka» yriryOnEHHOro ypoBHS i
obyuaromuxcs 10—11 kmaccoB pa3paborana Ha ocHOBe DenepasbHOTO TrocynapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHETO OO0IIero o0pa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHYecKOMy OOpa3oBaHUIO, W TPAAULUN POCCUHCKOTO
obpa3zoBanus. Peanmuzanust mporpamMMmbl 0OECHEUMBAET OBJIAJEHUE KIIOYEBBIMH KOMIIETEHIMSIMH,
COCTaBJISIOUIMMHM OCHOBY JJII CaMOpAa3BUTHsL U  HENPEPBIBHOIO 00pa3oBaHMs, LIEIOCTHOCTD
OO0IIEKYJIBTYPHOI'O, IMYHOCTHOTO U IO3HABATEJILHOTO PA3BUTHSL TMUYHOCTH 00OYUYaOLIUXCS.

B paboueii mporpamMMe yuTeHBI WUIeH W TOJNOXKEeHHUS «KOHIENIMHU pa3BUTHS MATEMAaTHYECKOTO
obpasoBanus B Poccuiickoit @enepanun». B cooTBeTCTBUM ¢ Ha3BaHHWEM KOHLEMIMU MAaTeMaTHYecKoe
o0pa3oBaHNe JOJDKHO, B YAaCTHOCTH, peIlaTh 3aJady oOecredeHHs HEOOXOAMMOro CTpaHE YHCIIa
BBIITYCKHUKOB, MaTeMaTH4YecKasi TOArOTOBKA KOTOPBIX JOCTATOYHA JUIs IPOJOJKEHUsT 00pa3oBaHUs 110
pa3IMYHBIM HANpaBICHUSIM, BKIIOYas IPENOJaBaHUE MAaTEMAaTHKH, MaTeMaTHYECKHE HCCIEI0BaHUS,
pabory B cdepe HHOOPMALMOHHBIX TEXHOJIOIMH M [1p., a TakkKe oOecrneueHust A Kaxaoro
o0ydJaromerocsi BO3MOXHOCTH JOCTIDKEHHS MAaTeMaTHYecKOW TIOATOTOBKHM B COOTBETCTBUU C
HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha pelleHHe 3THX 3aj4ad HaueneHa llpumepHas paGodas
nporpamMma yriry0JaEHHOTO YPOBHSL.

B snoxy uugpoBoii Tpanchopmaiu Bcex cdep 4enoBe4ecKoil AeATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 XOpomlei MaTeMaTH4ecKOH MOArOTOBKH. JTO
00YCJIOBJIEHO TE€M, YTO B HAIllM JTHU PACTET YUCIIO CIIEHUABHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTEeMaTUKHU: U B c(epe SKOHOMUKH, U B OU3HECE, i B TEXHOJIIOTUIECKUX 001aCTIX, U TAXKe
B r'yMaHUTapHbIX cepax. Takum o6pazom, Kpyr oOyyaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAaHOBUTCS
3HAYUMBIM IpeaMeToM, (QyHIaMEeHTOM oOpa3oBaHHs, CYLIECTBEHHO pacuuupsiercs. B Hero Bxoadar He
TOJIBKO OOyuaromuecs,, IJIAHUPYIOIIME 3aHMMAThCS TBOPYECKOM M MCCIEN0BAaTENbCKOM paboTol B
o0acT MaTeMaTWKH, WHPOPMATHUKH, (PHU3MKH, SKOHOMHKH M B APYrUX O0NACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl MCII0JIb30BaHMsI B IPO(ECCUsIX, HE CBSI3aHHBIX HETOCPEACTBEHHO C HEH.

[lpuknanHas 3HaYUMOCTh MAaTeMaTUKU OOYyCJIOBJIEHA TEM, 4YTO €€ MpPEeAMETOM SBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOIIEHHUA, (YHKIUOHAJIbHBIE 3aBUCUMOCTH M KaTErOpUU HEOINPEAENEHHOCTH, OT MPOCTEHIINX,
YCBaWBaeMbIX B HENOCPEACTBEHHOM OIbITE, JJO JOCTATOYHO CIJIOKHBIX, HEOOXOJUMBIX Ul Pa3BUTHS
HAy4YHBIX U TEXHOJOTHYECKUX Ujel. be3 KOHKpEeTHbIX MaTeMaTHUECKUX 3HAaHUH 3aTPYAHEHO TOHUMaHUE
IIPUHLIMIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHON TEXHUKHU, BOCHPHUITHE W MHTEPIpETALMs
pa3HOOOpa3HOW COLMANBHOM, HSKOHOMUYECKOM, NOJUTHYECKOW uH(popManuu, ManoddpQexTuBHa
MOBCEJIHEBHAsI MpaKTUYecKasi JIesATeNbHOCTh. Bo MHOrumx cdepax mpodeccHoHanbHON IesTeIbHOCTH
TpeOYIOTCS YMEHUS BBINOJIHATH Pacd€Thbl, COCTABIIATH AJITOPUTMBI, IPUMEHATH (HOPMYIIbI, TPOBOIUTH
reOMETPHUECKUE U3MEPEHHSI U TIOCTPOEHHUS, YNTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATh U MPECTABIATh
nH(popMalKIo B BUJE TabIUL, AMarpaMM U TpaduKoB, IOHUMATh BEPOSITHOCTHBIM XapaKkTep CiaydailHbIX
COOBITHIA.

OAHOBpPEMEHHO C pacUIMpeHueM cep MPUMEHEHHs MaTeMaTHUKH B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaXKHBIM CTAHOBHUTCS MAaTeMaTHYECKHUH CTHJIb MBILIUICHUS, MPOSABISIOMIMNACA B ONpeAeTaEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHus MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIIIJICHUS
YeJI0BEKa €CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCS MHIYKIMS U JAeTyKIHs, 00001eHe 1 KOHKPETU3alus,
aHaJIU3 W CHUHTE3, KiIaccupuKaluusg M CcUcTeMmarusanus, adcrparupoBaHue M aHanorus. OOBEKTHI
MaTEMaTHYECKUX YMO3AKIYEHNUH, TPaBUJIa X KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MIOCTPOCHUM, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OpMynHpoBaTh, OOOCHOBBIBaTH M JIOKA3bIBATh
CYXJIEHUs, TeM CcaMbIM (POPMHUPYIOT JIOTHUECKUIH CTWJIb MBIIUIEHUS. Benymias ponb NpHHAIIICKUT
MaTeMaTuke B (OPMHUPOBAHMM aJTOPUTMHUYECKOM KOMIIOHEHTHI MBIIUIEHUS U BOCHUTAHUHM YMEHHI
JEMCTBOBATH 110 33JJaHHBIM aJTOPUTMaM, COBEPLIEHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBaTh HOBBIE. B
MIpoLIecCce peLIeHH sl 3a7a4 — OCHOBBI [l OpraHU3aluu yueOHOU e TeIbHOCTH Ha YpOKax MaTeMaTUKH
— pa3BHUBAIOTCS TBOpPUYECKAs U MPUKJIAIHAs CTOPOHBI MBIIICHUS.

OOyuenne MaTemMaTHKe Ja€T BO3MOXKHOCTb Pa3BUBATh y Y4YalIUXCAd TOYHYIO, PAllMOHAIbHYIO U
MHPOPMATHUBHYIO peuYb, YMEHHE OTOMpaTh Hambosiee NOJAXOMAAILINE S3bIKOBBIE, CHMBOJIUYECKUE,
rpaduyecKue cpeacTBa JIIs BRIPAXKEHUS CYKIEHUH U HAIISTHOTO UX MPECTaBICHUS.



Heo0XoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SBISETCS OOIIee
3HAKOMCTBO C METOJaMH TO3HAHUS JEHCTBUTEILHOCTH, MpPEACTAaBICHUE O IMpeIMeTe U METOJe
MaTeMaTHKH, €ro OTIMYMSAX OT METOJOB €CTECTBEHHBIX M T'YMAHHMTAapHBIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHUST MAaTeMaTHUKU JUIsl peUIeHHs Hay4YHbIX M TPUKIAIHBIX 3afad. TakuM oOpazowm,
MaTeMaTH4ecKkoe 0Opa3oBaHne BHOCUT CBOM BKJIaJ B (hOpMUpOBaHUE OOLICH KyJIbTyphl YEJIOBEKA.

N3ydyeHne MmaTreMaTuKu COCOOCTBYET ACTETUYECKOMY BOCITUTAHHUIO YEIOBEKa, TOHUMAHUIO KPACOThI
U M3SIIeCTBA MAaTEMATUYECKHX PACCYXIEHUH, BOCIPHUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO UICU
CUMMETPUHU.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA <MATEMATHUKA»

[IpuopurernpiMu 1enssMu oOydeHus: matemMatuke B 10—11 kmaccax Ha yriayOJn€HHOM ypOBHE
IIPOJOJKAIOT OCTaBaThCSL:

* (QopmupoBaHUE LIEHTPAIBHBIX MAaTEeMAaTUYECKUX MOHSATHH (UHMCIIO, BEIMYMHA, T€OMETPHYECKas
¢urypa, mepeMeHHas, BEPOSATHOCTb, (YHKIMS, MPOU3BOJAHAS, MHTErpai), 00ECIEeYHBAIOIINX
MIPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOTO 00Pa30BaHUsI 00YHarOIINXCS;

* IIOABEACHUE yYalUXCs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMaTUKU
U OKPY’KAIOILIEro MUpa, MOHUMAHUIO MATEMaTHKU KaK YacTH 00Iel KyJIbTyphbl UeJIOBEUECTBA;

* pa3BUTHE MHTEUICKTYyalbHBIX M TBOPYECKUX CIOCOOHOCTEH YdYalIMXcsi, IO3HABATEIbHOM
aKTUBHOCTH, WCCIIEOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBILIUICHUSA, HHTEpEca K HU3YYCHHUIO
MaTeMaTHUKU;

* (QopmupoBanue (QYHKIHOHATHHOH MATEeMAaTUYECKOM TPaMOTHOCTH: YMEHHS pAaclo3HaBaTh
MaTeMaTHYECKHUE aCHEeKThl B PEATbHBIX JKU3HCHHBIX CHTYalUSAX W TPU W3YYEHUH IPYTUX y4eOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEMH, (hOPMYIIUPOBATH UX HA S3bIKE MATEMATHKHU
U cO37aBaTh MaTeMaTUYECKUE MOJIENIH, IPUMEHATh OCBOCHHBI MaTEMaTUUECKUM armapar J1js peleHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OIICHUBATD ITOJYYCHHBIE PE3YJIbTATHL.

OcHOBHBIC JIMHHH cojcpkaHus Kypca maremaruku B 10 —I11kmaccax yriayOJ€HHOTO YpOBHS:
«Yucna u BeIYUCICHU», «Anredpa» («Anredbpandeckie BbIpAKEHU», «YPABHEHUS U HEPABEHCTBAY),
«Havana marematumueckoro anamuza», «l'eomerpusi» («I'eomerpuueckue QUIypbl U UX CBOWCTBay,
«3mMepeHne reoMeTpUYeCcKUX BEJIMUUHY), «BEepoATHOCTD U CTaTUCTUKAY. JJaHHBIE TUHUU PA3BUBAIOTCS
napajulesibHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJIHA OT IPYIoH,
a B TECHOM KOHTaKTe M B3auMojelcTBuu. Kpome 3Toro, ux oObequHSET JOTHUECKas COCTaBJISAIONIas,
TPaJMLIMOHHO TPUCYIAas MaTeMaTUKE W MPOHU3BIBAIOIIAsl BCE MaTeMaTUYeCKUe Kypchbl U
cozepxkarenbHble TUHUM. ChopmynupoBaHHoe B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJIapTe cpenHero oobmero oOpa3oBaHUs TpeOOBaHME «YMEHHE OINEpPUPOBATH IMOHITHSIMMU:
OIIpEZICNICHUE, aKCUOMa, TEOPEMa, CJIEICTBHE, CBOMCTBO, INPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCHJIbHbBIE
(GbopMynupoBKY; yMeHHE (OPMYJIUPOBATH OOpaTHOE M MPOTHUBOMNOJIOKHOE YTBEP)KIEHUE, MPUBOIUTH
IIpUMEPbl M KOHTPIPHUMEPHI, HCIONb30BaTh METOJ MAaTEMAaTHUYECKON WHAYKLHH; IPOBOJUTH
JIOKa3aTeNIbHBIE PACCY)KJEHUS TMpH pELIeHUM 3ajad, OLEHMBAaTh JIOTMYECKYIO0 IPaBHIBHOCTh
paccyXJIeHM» OTHOCUTCS KO BCEM KypcaMm, a (OpMHpPOBAHUE JOIMYECKUX YMEHUHN paclpeensercs o
BCEM rojiaM 00y4eHHUsI Ha YPOBHE CPEHEro 001Iero oopa3oBaHus.

MECTO YYEBHOI'O IPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUN ¢ DenepanbHBIM TOCYlIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM CPEIHEro
oOmiero o00pa3oBaHMsl MarTeMaTHKa SBIsSETCS 0O0sA3aTeNbHBIM IPEAMETOM Ha JIaHHOM YpOBHE
obpazoBanus. Hacrosmei [lpumepHoii paboueii nporpamMmoit rpeycMaTpuBaeTcst U3yuyeHne y4eOHOoro
npeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KypCcOB: «Anredpa M Hadala MaTeMaTHYECKOro
aHanuza», «l'eomerpus», «BeposaTHOCTH U CTaTUCTHKa». POPMHUpPOBAaHUE JIOTMYECKUX YMEHUU
OCYILIECTBIISIETCSl Ha MPOTSDKEHUMU BceX JieT OOydeHHs B cTaplied IIKosie, a 3JIEeMEHTbl JIOTUKH
BKJIFOYAIOTCA B COAEPKAHKUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B YyeOHom miiane Ha u3yuenue maremMatuku B 10—1 1kmaccax Ha yriyOia€HHOM ypOBHE OTBOAUTCS
8 y4eOHBIX YacOB B HEJIENIO B TEUEHHE KaXI0T0 rojia o0ydeHus, Bcero S60yueOHbIX 4acoB.

TemaTnueckoe IUIAHUPOBAaHHE YYEOHBIX KypCOB M PEKOMEHAYEMOE paclpeieieHHe ydeOHOro
BPEMEHH Il U3yYEHUs OTACIBHBIX TEM, IIPEIIOKEHHBIE B HACTOSLLEH ITpOrpaMMme, HaJlo pacCMaTpUBaTh
KaK IpUMEpHbIE OPUEHTUPHI B IOMOILb COCTABUTEIIO aBTOPCKON padoueil MporpaMMsbl, U MPEXkIe BCETo
yuutento. ABTop paOouell mporpaMMbl BIpaBe YBEIWYUTh WM YMEHBLIUTH IPEIUIOKEHHOE YHCIIO



y4eOHBIX YacOB Ha TeMY, YTOOBI YIIyOMTbCS B TEMAaTHKY, 3aMHTEPECOBABILYIO OOYYAIOIIUXCS, WIIH
HaNpaBUTh YCUINS HA IPEOAOJICHHE 3aTPyAHEHUH. J[0oImycTHMO TaKke JIOKaJbHOE Iepepacipe/iefieHue 1
NEPEeCTaHOBKa 3JIEMEHTOB CO/ICPKaHMs Kypca BHYTPH JJAHHOTO KJlacca.

KonmmuecTBO mpoBepOYHBIX PadOT (TeMaTW4YeCKWii W WMTOTOBBIH KOHTPOJIb KAadecTBAa YCBOCHHMS
yu4eOHOTro MaTepualia) U UX TUN (CaMOCTOSITETIbHBIE W KOHTPOJIbHBIE pabOTHI, TECThI) OCTAIOTCA Ha
YCMOTPEHHUE YUUTEIIS.

Taxoke y4WTenb BIpaBe YBEJIWYUTh WJIM YMEHBIIUTh YUCIO YYEOHBIX YacoB, OTBEAEHHBIX B
[TpumepHnoii paboueii mporpamme Ha 00001IEHHE, TOBTOPEHUE, CHCTEMATH3ALUI0 3HAHUN 00yJarOIiXCsl.
EnvHCTBEHHBIM, HO IPUHIMITAATBHO BAXKHBIM KPUTEPUEM SBISIETCS JOCTHXKEHUE PE3yNIbTaTOB 00yUeHus,
YKa3aHHBIX B HACTOAIIEH IPOrpaMMe.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

OcBoenne yuyebHoro mpeamera «MaremMaTHKay JOJDKHO OOECIEUMBATH JOCTH)KEHHUE HA YPOBHE
cpenHero oOmero o0pa3oBaHHS CIEAYIOIIMX JIMYHOCTHBIX, METANpPEAMETHBIX M IPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATEI

JIM9HOCTHBIE  pE3yNIbTaThl OCBOCHUS TNpOrpaMMbl  ydeOHoOro mpeamera «MaTemMaTHKa
XapaKTEePU3YIOTCS:

I'pasxnanckoe BocliuTaHue:

c(OPMUPOBAHHOCTHIO TPaXJAAHCKON IMO3UIMU O0y4arolerocss Kak akTUBHOTO M OTBETCTBEHHOT'O
qJIeHa POCCHUUCKOTO OOIINeCTBa, IMPEICTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUM, TPOLEAYpP IPAKIAHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U TIp.), yMEHUEM
B3aUMO/ICHICTBOBATH C COLIMAIIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HA3HAUYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPAXKTAHCKONW HWACHTHYHOCTH, YBAXCHHS K TMPOLUUIOMY U
HACTOSIIIEMY POCCHIICKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHHMSIM pPOCCHUHUCKHUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHUKEHUN B JIPYTHUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Haponaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUs, dTHYECKOI0 MOBEJCHHS, CBI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHHI HAYKH U
JeSITeNbHOCThIO YIEHOT0; OCO3HAHUEM JIMUYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

DCTeTHYECKOE BOCIIUTAHHUE:

JCTETUYECKUM OTHOILIEHUEM K MHpPY, BKJIIOUYasl ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUMH, PACCYKICHHI; BOCIPUUMYUBOCTHIO K MAaTEeMaTHYECKUM AacCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3nyeckoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHUYeCKHWE 3HAHUS B HHTEpPEcax 3J0pPOBOTO U
0e30macHOT0 00pasza KWU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE IMUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXa, PEryispHas (u3nueckas aKTUBHOCTH); (PHU3UUIECKOTO
COBEPUIEHCTBOBAHHUS MIPHU 3aAHATUSX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpynoBoe BOCIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IICHHOCTH TPYIOJIOOWS; MHTEPECOM K paszIMyHbIM chepam
npodeccCHOHANBbHON JIEeATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKON H e€ NPUIIOKEHUSMHU, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymiel MpoPeccCuu W peaTn30BbIBATH COOCTBEHHBIE KU3HCHHBIC
TUTaHBI; TOTOBHOCTBHIO M CIHOCOOHOCTBIO K MaTEeMaTHUYECKOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUM BCEM KW3HU;, TOTOBHOCTHIO K AKTMBHOMY YYacCTHUIO B PEIICHUU MNPAKTHUUYECKUX 3a7ad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

DKOIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO ~ DKOJIIOTUYECKOW  KyIbTYphl, TOHMMAaHHWEM  BJIHUSHHUS  COIMATBHO-
SKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE TIPUPOIHON M COIMAIBHON Cpeibl, 0CO3HAHUEM TII00aTbHOTO
XapakTepa SKOJOTHYECKUX MpoOJieM; OpUEHTAalMel Ha MPUMEHEHHWE MaTeMaTU4YeCKUX 3HaHWUU [T



peleHust 3aa4 B 00JIACTH OKPY)KAIOLIEH Cpe/bl, IMIIAHUPOBAHUS TIOCTYIKOB M OIIEHKH UX BO3MOXHBIX
MOCTEACTBUI JJIs1 OKPYKAIOLIEH CPEIbI.

IleHHOCTH Hay4YHOIO ITO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKH W OOINECTBEHHOW MPAKTUKH, TOHUMAaHWEM MAaTeMAaTHYECKON HAayKH Kak c(epbl YeIOBEUeCKOM
JESTEIIBHOCTH, 3TAloB €€ pa3sBUTHSA U 3HAYUMOCTHU JUIsl Pa3BUTHS LUBWIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTU4YeCKOM KyJIbTypOoll Kak CpEICTBOM II03HAHUS MHpA; TOTOBHOCTHIO
OCYILIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATENIBCKYIO JEATEIIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEMETHBIE PE3VJIbTATbI

MeramnpegMeTHble pe3yibTaThl OCBOGHUS IporpaMMmsbl ydeOHoro mpeamera «MaremaTuka»
XapaKTEepU3yIOTCSl OBJIAJICHUEM YHUBEPCAJIbHBIMM II03HABATEJIbHBIMU JEHCTBUSIMM, YHHBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMH JEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU JE€HCTBUSMHU.

l)YHuBepcanpHble TO3HABATENbHBIE JCHCTBUSA, OOECIeynBarOT (GOpMHpPOBaHUE Oa30BBIX
KOTHUTHBHBIX IIPOLIECCOB OO0ydaromuxcs (OCBOGHHME METONOB IIO3HAHUSA OKPYXKAIOLIEro MHUpA;
MPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATEIbCKUX ONepalyii, yMeHHi paboTaTh ¢ HHpOpManue).

ba3zoBele mornueckue necTBuUs:

* BBUIBJIATH M XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKA MATEMaTHYECKHX O00BEKTOB, MOHATHUH,
OTHOLICHUH  MEXAYy MOHATHSAMH; (GOPMYIMPOBATH  OINpPEICNICHUs IOHATUH;  YCTaHABJIMBATh
CYIIECTBEHHBIN TNpHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS IS OOOOIIECHWS W CpPAaBHEHHS, KPHUTEPUU
IIPOBOJMMOIO aHAJIN3a;

* BOCIPUHHMATH, (OPMYIHPOBATE W MPEOOpPA30OBBIBATh CYXKACHUS: YTBEPAWUTENBHBIE H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

* BBIABJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUNs B (paKTax, JaHHbBIX,
HAOMIOACHUAX M YTBEPXKICHUAX; NpeJlaraTb KpPUTEPUU JJIs BBIIBIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

* qenaTb BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHNUH 110 aHAJIOTHH;

* IPOBOJUTH CAMOCTOSITENIBHO [JOKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEpP)KIEHHH (IpsMble U OT
IIPOTUBHOTI0), BBICTpaMBaTh apryMEHTAalLlMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

* BBIOMpaTh croco0 pemeHus y4yeOHOM 3aqauM (CpaBHMBATh HECKOJIBKO BapMAHTOB pELIEHUS,
BbIOMpPaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbCcKue AeUCTBUS:

* HUCHOJb30BAaTh BONPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IO3HaHUS; (HOpMYIHpOBAThH
BOIPOCHI, (PUKCUPYIOIIME TPOTUBOPEUHE, MPOOIEMyY, YCTaHABINBATH HCKOMOE U JaHHOE, (POpMHPOBATh
TUIOTE3Y, apTYMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

* TPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE M0 YCTaHOBIEHUIO
0cOOEHHOCTEM MaTeMaTHYecKOoro OOBEKTa, SBJIECHHUS, MPOIECCa, BBIIBICHUIO 3aBHCHMOCTEH MEXTY
00BEKTaMHU, SIBJICHUSAMHU, IIPOLIECCAMY;

*  CaMOCTOATEJIBHO (OPMYIHPOBATH OOOOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEJIEHHOTO
HaOJIIO/IEHUsI, HUCCIIEOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTh IIOJIyUEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000I11IeHHI;

* IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOLECCa, @ TAKXKE BBIABUIATH MPEIIOJOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pa6ota ¢ nuadopmanmeii:

* BBIBJIATH JeUIMUTH MH(POpMAIUK, JAaHHBIX, HEOOXOAMMBIX JIi OTBETa Ha BONPOC U JUIA
pellIeHus 3a/1auu;

*  BbIOMpAaTh HH(GOPMAIIHIO U3 UICTOUHUKOB PA3TUYHBIX TUIIOB, aHAJTU3UPOBATH, CUCTEMAaTU3UPOBATh
Y UHTEPIPETUPOBATh HH(OPMALIUIO PA3TUYHBIX BUJOB U (POPM NpeacTaBICHUS;

* CTPYKTYpPHUPOBaTh MH(OPMAIUIO, MPEICTABIATh €€ B PazIMUHBIX (QopMax, WITIOCTPUPOBATH
rpaduyecku;

*  OIIEHUBATh HAAEKHOCTH MH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) YHuBepcalbHble KOMMYHUKATHBHBIC JEHCTBHS, 00€CIIEUHBAIOT CPOPMUPOBAHHOCTH COIIHATBLHBIX
HaBBIKOB O0yYarOIINXCS.

OOmuieHue:

* BOCIPHHHUMATH U (DOPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSAMHU U ICIIIMU OOIICHHMS;
SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JIaBaTh
MOSICHEHHMSI 10 X0y PEIICHHMS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIH PE3yJIbTaT;

* B XOJe OOCYXKICHHSI 33]]JaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TeMBI, TPOOIEMBbI, perraeMoit
3aJlayM, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IIOMCK PEIICHUS; COIOCTaBJIATh CBOM CYXKICHHS C
CYXJCHHSIMH JPYTUX YYAaCTHUKOB JHaliora, OOHApY)KWUBaTh pa3jMdde M CXOJCTBO TMO3UIUH; B
KOPPEKTHOH (opMe GOopMyIUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS;

* TMPEACTaBIATh PE3YNbTAaThl PEIICHUS 33Ja4d, OJKCIEPUMEHTA, WCCIICIOBaHUS, IPOCKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C Y4YETOM 3aJad Ipe3eHTAllMM M OCOOCHHOCTEH
ayTUTOPHUH.

COTpyIHHYECTRO:

* T[IOHUMAaTh W WCIOJIH30BATh NPEUMYIECTBA KOMAHIHOW W WHIUBUAYaTbHOW pPabOTHI TpH
pelieHny y4eOHBIX 3a7a4; MPUHUMATh IIeJbh COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHW3AIUI0
COBMECTHOH paboThI, paclpenesiTh BUABI padoOT, TOTOBapUBATHCS, 00CYXKIATh MPOIECC U PE3yabTaT
paboThl; 060011aTh MHEHHUS HECKOJIBKHX JIFOJICH;

* y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBHIC
IITYPMBI» W T.I.); BBIIOJHATH CBOK YacTh PaOOThI M KOOPAWHUPOBATH CBOW JCHCTBUS C JIPYTHMH
qJIecHaMHd KOMaHJbI; OIICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOIMMHA TPOAYKT II0 KPHUTEPHSM,
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) VYHuBepcajdbHbIE PETYJIATHBHBIC JCHCTBHS, OOCCICUUBAIOT (HOPMHUPOBAHHE CMBICIOBBIX
YCTAaHOBOK U ’KM3HEHHBIX HaBBIKOB JIMYHOCTH.

CamMoopranuzanus:

*  COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3a7a9H, BBIOMPATh CIIOCO0 PEHICHHUS C YIETOM UMEIOIIHUXCSI
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTpPOJIb:

* BJIAJICThb HABbIKAMU I103HABATEIbHOW pe(dieKCHM KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUN U
MBICIMTENbHBIX IPOLECCOB, MX pe3ylbTaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;

* MpPEeABUAETH TPYAHOCTH, KOTOpPHIE MOIYT BO3HHMKHYTh IIpH PpELICHWM 3aJadd, BHOCHTH
KOPPEKTHUBBl B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, JNAHHBIX, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OLEHUBATh COOTBETCTBUE pe3yJbTaTa LU U YCIOBUSIM, OOBSICHITh IPUUMHBI JOCTHKEHUS WIH
HEIOCTHXEHUS pe3yIbTaTOB AEATEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

DopMbl KOHTPOJIA 3HAHUN, YMEHHH U HABBIKOB

[IpenycMoTpeHbI crneayromue BUibl KOHTPOJIA 3HAHUM, YMEHUN W HAaBBIKOB: BXOJIHOM, TEKYILIHIA,
TEeMaTUYEeCKH, UTOTOBBIA U MPOMEXYTOUHBIH. [Ipr 3TOM HCHONIB3yIOTCS pa3auyuHble POPMBI OLIEHKH U
koHTponisi 3YH: koHTposnbHas paboTa, AOMalIHAS KOHTpOJbHas paboTa, camocCTosTeNlbHass pabora,
npoBepouHas paboTa, TecTbl U paboTel B popmare BIIP u EI'D.

Kpurepun onenuBanns

Onenka «3» «4» «5»
Jlomainsist pabora 50% 70% 90%
CamocTosiTenpHas paboTta 40% 70% 90%
[TpoBepounas paboTa 50% 70% 90%
KonrtponpHas pabora 35% 60% 80%

Bce pabdotst BIIP u EI'D onjeHuBaroTcsi B COOTBETCTBUH C KPUTEPUSIMHU OLIECHUBAHUSI TAHHOTO
BUJA paOOTHI



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

Llenu n3yuenus y4eOHOTO Kypca

Kypc «Anredpa u Hayajia MaTeMaTHYECKOTO aHAIM3a» SBISCTCS OJHUM U3 HanOoJiee 3HAYMMBIX B
porpamMme CTapIiei MKOJIbl, IOCKOJIBbKY, C OJIHOW CTOPOHBI, OH 00E€CIICUYMBAECT HHCTPYMEHTAIBHYIO Oa3y
IUIL M3YYEHHsI BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (hopMupyeT Jorudyeckoe U
aOCTpaKTHOE MBIIUICHAE Y4YalllUXCsd Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHHS HH(POPMATHUKH,
O6H.[eCTBO3HaHI/I$I, HUCTOPUH, CIIOBECCHOCTU U APYTIUX AUCHUILINH. B paMKax JaHHOI'O KypCa y4dalluccsa
OBJIaJICBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHON HAayKH, KOTOpas (JOPMYJIUPYET CBOU TOCTHIKCHHS B
MaTeMaTH4eCKOH dopme.

Kypc anreOpsl 1 Hauasl MATEMaTHYSCKOTO aHaIM3a 3aKJIa/[bIBACT OCHOBY JUISl YCIICIITHOTO OBJIaICHUS
3aKOHaMH (1)I/ISI/IKI/I, XHUMHHU, 6I/IOHOFI/II/I, IIOHUMAaHHsI OCHOBHBIX TeH[[eHI_[I/If/'I Pa3BUTHA S5KOHOMHKHU H
OOIIECTBEHHOM JKU3HH, MO3BOJSIET OPUCHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX
TCXHOJIOTHAX, YBECPCHHO HUCIIOJIb30BATh UX JJIA I[aJ’IbHefILHeFO O6pa3OBaHI/I$I HB HOBCGI[HCBHOﬁ kn3uu. B
TOXE BpeMs OBJaJcHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH KOHCTPYKIHUSAMH ainreOpbl u
MaTeMaTHYECKOTO aHajIM3a Pa3BMBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH HCTUHHOCTD,
JIOKA3bIBAaTh YTBEPIKICHHUS C TOMOIIBIO HHIYKIIHH U PACCyX1aTh I¢AYKTHBHO, HCIIOIb30BaTh 0000IICHIE
Y KOHKpPETH3aIHIo, abCTparupoBaHue M aHAJIOTHIO, (OPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xome u3yuenust kypca «Anrebpa ¥ Hayala MaTeMaTHYCCKOTO aHAIN3a» y4allHecs MOJIydaroT
HOBBIIl OIIBIT pemiCHUs NPUKIAAHBIX 3aJa4, CaMOCTOATCIbHOIO INOCTPOCHHUA MAaTCMATUYCCKUX MOHeHeﬁ
pEaNTbHBIX CHTYyallMif, WHTEPIPETAI[MA IOJYYCHHBIX PCIICHUH, 3HAKOMATCS C [pUMEpaMu
MaTEMAaTHYCCKUX 3aKOHOMepHOCTeI\/JI B IIpUPOJAEC, HAYKE U NCKYCCTBE, C BBIAAIOIUMUCA MAaTCMATHYCCKUMHA
OTKPBITUSMH U X aBTOPAMH.

Kypc ob0namaer 3HaUMTEILHBIM BOCIIUTATEIHLHBIM MIOTEHIIUAIOM, KOTOPBIM peaiu3yeTcsl KaK uepe3
y4eOHbII Marepual, CIOCOOCTBYIOIINN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHsS, TaK M uepe3
cnenupuKy y4eOHOH MeATeNbHOCTH, TPEOYIOMmEH TPOJIODKATEIBPHON KOHIICHTPAIMM BHUMAHWS,
CaMOCTOSTEIILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a MMOJYYCHHBII Pe3yJIbTar.

B ocHoBe MerTomumku oOyueHHs anreOpe W HayalaM MaTeMaTHYeCKOrO aHajiu3a JIeXKHT
JeSITeIbHOCTHBIN MPUHIIUT 00Y4EHUSI.

B cTpykrype kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaJIN3a» MOKHO BBIIETUTH CIIEAYIOLNE
COJIepKATEIbHO-METOJUUCCKUE JTHHUN: «HHUCIa U BIYHCICHU», «DYHKINU U rpadukmny, «YpaBHEHUS U
HepaBeHCTBa», «Hawanma maTtemaTmueckoro aHanuza», «MHOXECTBa W JIOTHKa». Bce OCHOBHBIC
COJIePKATEIIbHO-METOJUUCCKUE JTMHUM W3Y4aroTCsl Ha MPOTSHKCHUHU JIBYX JIET OOydYeHHUs B CTapIien
IOKOJIC, €CCTCCTBECHHO AOMOJHAA APYr Apyra U MOCTCIICHHO HACBIAACh HOBBIMHU TEMAaMHM W pa3aciaMu.
MOHO C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SIBJISETCS HHTETPATUBHBIM, TOCKOJIBKY 00BEINHSAET
B cebe COACPIKAHUEC HECKOJIbKUX MATEMATUUYCCKUX AWUCIHUIIIIMH, TaKUX KakK aﬂre6pa, TPUTOHOMETPUA,
MaTeMaTHYECKUH aHaJIN3, TCOPHUSI MHOXKECTB, MaTeMaTH4ecKas JIoruka u 1p. [To Mepe Toro kak yJamiuecs
OBJIaJICBAIOT BCE Oo0Jiee MIMPOKMM MAaTEMATHYECKUM arapaToM, Y HUX IOCIeI0BaTeIbHO GopMupyeTCs
U COBEPIICHCTBYETCS YMECHHE CTPOMTh MAaTEMaTHYECKYH MOJENb PEajbHOM CHTyallud, MPUMEHSThH
3HAHUA, TOJYYEHHbIE NpPU H3YUYEHUU Kypca, IS PEIIeHUs CAMOCTOATEIbHO CQHOPMYIMPOBAHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConeprkaTenbHO-MeTOAnYecKast TUHUS «UHCa v BBIYHCIICHUs» 3aBepIiiaeT (opMUPOBaHHE HABBHIKOB
WCIIOJIb30BaHUS JCHCTBUTEIBHBIX YMCEI, KOTOPOE OBUIO HAYaTO B OCHOBHOM IKoJie. B crapimeii mkose
0co0oe BHUMaHUE yAenseTcs: (POPMHUPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCIICHUM, BKIIOYAIOIINX B
ce0si HUCMOJNB30BAHUE PA3IMYHBIX (OPM 3alMCH 4YHCIa, yYMEHHUE JelaTh MPUKHUIKY, BBIMOIHATh
HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUSA, OLCHUBATH YHCIOBBIC BBIPAXKCHUA, pa6OTaTI) C MaTeMaTU4YCCKUMU
KOHCTaHTaMH. 3HAKOMBIC YYaIlUMCS MHOXECTBAa HATYpalbHBIX, IEJIbIX, pPAIMOHATIBHBIX U
HeﬁCTBHTeJ’IBHBIX YUCCII JOIIOJIHAKOTCA MHOKECTBOM KOMIIJICKCHBIX YUCECII. B KaXXI0M U3 5TUX MHOXXECTB
paccMaTpUBAIOTCS CBOKMCTBEHHBIE €My crHenu(HUyYecKre 3a7adyd W OIepaliu: JCJICHHE Halelo,
OMEPUPOBAHUE OCTATKAMH HAa MHOXECTBE IICNBIX YHCEN; O0COObIe CBOWCTBA paIlMOHAIBHBIX U
UppaIMOHAIILHBIX YKCENT; apu(MEeTHUECKUE OTIePaIlH, a TAK)KE U3BJICUCHUE KOPHS HATYPAIBbHOM CTEIIEHH



Ha MHOXECTBE KOMIUIEKCHBIX u4HcCeNl. briarozaps moOcCiel0BaTEIbHOMY pPacIIMPEHHIO Kpyra
HCIIOJIb3YEMBIX YHCEN U 3HAKOMCTBY € BO3MOKHOCTSIMHU UX IIPUMEHEHMS ISl PEILICHUS PA3IMYHBIX 3a1a4
dbopmupyeTcs TpeACTaBICHUE O €JMHCTBE MAaTEeMaTHUKU KaK HAyKH U €€ PoJId B MOCTPOCHUH MOJEIeH
peaIbHOr0 MHpPA; MUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETU3ALHSL.

JIluaus «YpaBHEHHUS M HEPABEHCTBA» PEATM3yeTCs Ha MPOTSHKEHHWU BCEro OOydeHHUs B CTapIueit
LIKOJIE, IIOCKOJIBbKY B KaKI0M pazzeiie [IporpaMMbl IpeycMOTPEHO PEIICHHE COOTBETCTBYIOIINX 3a/1a4.
B pesynbrare yuwamuecs OBJAQAEBAIOT  PA3IMYHBIMU  METOJAMH  PELICHUS  PalUOHAIBHBIX,
UppalMOHAIIbHBIX, TIOKA3aTENIbHBIX, JOrApUPMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHHH, HEPaBEHCTB
U CHCTEM, a TaKXKe 3a/la4, COJAeprKaIMX rnapameTpsl. IloayueHHble yMEHUS IIMPOKO UCIOJIB3YIOTCS MIPU
UCCIIEIOBAaHUM (PYHKUMI C IOMOILBIO ITPOM3BOAHOM, NMPH PELIEHWH NPUKIAJAHBIX 33a1ad U 3a/1ad Ha
HaXOXXJCHHE HAMOOJIBIIMX M HAaUMEHbIIMX 3HaYeHWd ¢(yHxnuu. JlaHHas cojep:KarenbHas JIHHUS
BKJIIOYAET B ce0s Takke (OPMHUPOBAHNE YMEHUI BBIIOIHATH PACUYETHI IO (GopMysaM, Npeodpa3oBaHUs
palMOHAIbHBIX, HUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
CoJIepKalIMX CTENEeHH U Jorapudmsl. biarogaps n3ydeHuro anredpandyeckoro MaTepuana MpoUuCXOanuT
JanbHeHIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAaKTHOTO MBIIUICHUS Y4YalIuxcs, (HOpMUPYIOTCS
HaBbIKM JIElyKTUBHBIX pacCyXJeHuil, paboTbl ¢ CHMBOJBHBIMH (hOpMaMM, HpPEICTABICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Ajredpa npeanaraet 3¢ (heKTuBHbIC
MHCTPYMEHTHI [UIsl PELICHUS NIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a7ad, HarJsiJHO JIEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK sI3bIKa HayKH.

ConepxatenbHo-MeToandeckas JuHUs «DyHKIMM U rpaduKn» TECHO MEpEeIuIeTaeTcs ¢ APYTrUMHU
JUHUAMHU Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3aIa€T IOCIENOBATEIbHOCTh M3YYCHHs MaTepHUala.
W3yuenune cTeneHHOM, MOKa3aTelbHOM, JorapuMUUECKOM M TPUTOHOMETPUYECKUX (QYHKLUUH, HX
CBOWCTB U rpa)MKOB, UCHIOJIB30BaHNE (DYHKIMI AJIs1 pelieHus 3a7a4d U3 APYruX Y4eOHBIX MPEIMETOB U
pEaIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIW30M, TaK M C PELICHHUEM YpPaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OombIIoe BHUMaHUE yAenseTcss (OPMHUPOBAHUIO YMEHUS BhIpaKkaTh (opMyIamMu
3aBUCUMOCTH MEXAY pPa3JIMYHbIMM BEJIMYMHAMHU, UCCIENOBATh IOJIyueHHbIe (YHKLIHH, CTPOUTH HUX
rpaduku. Matepuan 3TOW cojaep)KaTelnbHOW JIMHUM HAlEIeH Ha pa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B PA3JIMYHON (hopMme: aHAaIUTHYECKON,
rpaduueckoil u cinoBecHoM. Ero m3yueHue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOIO MBIIIJICHUS,
CIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3AlMH, UCII0JIb30BaHUIO aHAJIOTUH.

ConepxarenbHast muHUs «Havaia MaTeMaTn4eckoro aHann3a» NO3BOJISET CYIIECTBEHHO PaCIIUPUTh
Kpyr Kak MaTeMaTHM4eCKMX, TaK M NPUKIAIHBIX 3ajad, JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HHUX
MOSIBJISIETCS. BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKUMH, ONpEnensiTh HUX HauOOJbIINE U
HaUMEHBIINE 3HAUYEHUs, BBIYUCIATh IJI0MAIU (GUryp 1 0ObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg colep)kaTenbHas JMHHUS OTKPBHIBAET HOBBIE BO3MOXXHOCTH IOCTPOECHHS
MaTEMaTUYECKUX MOJENIEH peajbHBbIX CHTyallMi, IO3BOJIAET HAXOAWUTh HAaWIydllee pEIICHUE B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOr0 aHaliM3a CIOCOOCTBYET PAa3BUTHIO a0OCTPAKTHOIO, (OPMaIbHO-IOTHYECKOTO U
KpeaTUBHOI'O MBIIIIEHUS, JOPMUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKH B
HayKe, TEXHUKE M UCKYCCTBE. YUallMecs y3HAIOT O BBIIAIOIIUXCS pE3yJbTaTax, MOJYyYEHHBIX B XOJ€
pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToAnYecKas TMHUSA «MHOXKECTBA U JIOTHKa» BKIIOYAET B €051 3JIEMEHTHI TEOpUHU
MHO’KECTB U MAaTEMaTU4YEeCKOU JOTrUKU. TeopeTnKo-MHOKECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECH
KypC ILIKOJILHOW MaTeMaTHKH U MpeularaloT Hanbojee YHUBEPCANbHBIM S3bIK, 00BETUHSIOMNN Bce
pa3zenbl MaTeMaTUKU U €€ TPUIIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKHE AUCHMILIUHBI U UX
IIPWIOXKEHUS B eANHOE 1ienoe. [103ToMy BaXkHO JaTh BO3MOYKHOCTH IIKOJBHUKY IIOHUMATh TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €T0 JJIsl BEIPAXKEHHSI CBOMX MBICIIEH.
JpyruM Ba)KHBIM ITPU3HAKOM MAaTEMAaTUKH KaK HayKH CJIEIyeT NPU3HATh CBOMCTBEHHYIO €1 CTPOroCTh
00OCHOBAaHMI M CIEIOBAHME OIPEACIEHHBIM INpaBWIaM IOCTPOEHUS J0KA3aTelbCTB. 3HAKOMCTBO C
9JIEMEHTaMU MaTEeMaTHYeCKOW JIOIMKH CIIOCOOCTBYET Pa3BUTHIO JIOIMUYECKOT'O MBIIUICHHS Y4YaIluXcs,
MO3BOJISIET MM CTPOUTh CBOM PACCY)KJIEHUS Ha OCHOBE JIOTMUECKHUX MpaBui, (HOpMUPYET HaBBIKU
KPUTHUYECKOI'O MBILUICHHUS.

B xypce «AnreOpa n Hayaa MaTeMaTH4eCKOr0 aHAIIN3a» IMPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTI O
MOJICJIMPOBAHUs, KOTOPbIE MPU3BaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJEIen



pEAbHBIX CUTYAILUH, UCCIICIOBAHMS 3TUX MOJIEJICH C MOMOIIBIO alapara ajareOpbl 1 MaTeMaTU4eCcKOTo
aHaJlM3a, MHTEPIPETALMH MMOJIyYeHHBIX pe3ylbTaToB. Takue 3aaHusl BIUIETEHbI B KaX/bIi U3 pa3/ieioB
[Iporpammel, MOCKOJIBKY BECh MaTEpHall Kypca IHUPOKO UCTIONb3YETCS JIsl PEIICHUs] MPUKIIAHbIX 3a]1a4.
[Ipu pemieHuy peanbHBIX MPAKTHUECKUX 3aad ydalluecs pa3BHUBAIOT HAOIIOJATENbHOCTb, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIOJIB30BaTh  aHAJIOTHIO, 0000mare
KOHKPETH3UPOBATh Mpodiemy. J[esTenbHOCTh 0 (OpMUPOBAHUIO HABBIKOB PEIICHHSI TPUKIIAIHBIX 3a/1a4
OpraHMU3yeTCs B IPOLECCE U3YUEHHS BCEX TEM Kypca «Anredpa n Hauyaja MaTeMaTUYeCKOTO aHaIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cormacio yyebnomy miuany B 10 —11 kiaccax m3ydaercs y4eOHBIM Kypc «Aurebpa u Havaia
MaTEMaTHUECKOI0 aHaJIN3a», KOTOPBI BKJIIOYAET B Ce0s CIEAYIONINE OCHOBHBIE Pa3JIeNbl COACPKAHUS:
«Yucna W BBIUUCICHUA», «YpaBHEHHs U HepaBeHCTBa», «DyHkuumu u rpaduku», «Hauana
MaTeMaTUYeCKOro aHain3ay, « MHOXKeCTBa U JIOTUKay.

B YuebHoM m1aHe Ha u3ydeHUe yriryOJI€HHOTO Kypcea aareOpbl M Hadall MaTeMaTH4eCKOro aHain3a
B 10—11 xytaccax oTBOAUTCS HE MeHee 4 yueOHBIX YacOB B HE/IEIIO B TEUCHUE KaXKIOT0 rojia 00ydeHus,
BCETO 3a JiBa rojia o0y4yeHus: — He MeHee 280 yuyeOHbIX YacoB.

IINIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI (IIO 'OJAM OBYYEHMUS)

OcBoeHue yueOHOro Kypca «Auredpa U Havala MaTeMAaTHYECKOrO aHAIIM3a» HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus JODKHO 00€CIeUnBaTh JOCTIKEHHIE CIEAYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 xnacc

Ywuciia ¥ BEIYUCICHUS

* CB00OOIHO OTIEPUPOBATH MOHIATHAMU: PAIIMOHATIBLHOE YUCIIO, 0ECKOHEUHAS IEPHUOIUYECKast TPOOb,
MIPOILICHTHI; UPPAIMOHAIBHOE YUCIIO; MHOXECTBA PAlMOHAIBHBIX M JACHUCTBUTEIBHBIX YUCET; MOIYJb
JIEHCTBUTEIIFHOTO YK CJIA.

* [lpumensats apoOu W MPOIEHTHI ISl PEHICHUS MPUKIAJAHBIX 3a7a4 W3 Pa3IMYHBIX OTpacieit
3HAHUU U peaIbHOM JKU3HU.

* [lpumensaTh npuOINKEHHBIC BRHIYUCICHHUS, TPAaBUJIa OKPYTIIEHUS, TIPUKUIKY U OLICHKY pe3yibTaTa
BBIUMCIICHHUH.

* CB00OOAHO OMIEPUPOBATH TOHSITHEM: CTETIEHB C LIEIBIM IMOKa3aTeNIeM; UCIIOJIH30BAThH TTOIX O ISIIIYIO
dbopMy 3amucH TeHCTBUTENBHBIX YHCET TS pelIeHHs MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHUS TaHHBIX.

* (CB00OOAHO OMEPUPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HATYpAIbHOUN CTETICHH.

* (CB0060OJHO OMEPUPOBATH MOHITHEM: CTENIEHB C PAIllMOHATIBHBIM MTOKA3aTEIeM.

* (CB00OOAHO OTIEpUPOBATH MOHATUAMH: JJOTapU(M UKCIa; TECATUYHBIE U HATYpaJIbHbBIE TOTapU(MBI.

e CB0OOOAHO oOmepuUpOBaTh TMOHATUSAMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHT€HC YHCIOBOTO
aprymeHTa.

* OnepupoBarh NOHIATUIMH: APKCUHYC, APKKOCUHYC U apKTAHT€HC YMCIOBOI'O apryMEHTa.

VYpaBHEHUs U HEPABEHCTBA

* CB0oOOAHO oOMEpPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC
YpaBHEHUS U YPABHEHUS-CJIE/ICTBHS; PABHOCHIIBHbIE HEPABEHCTBA.

* [IpumeHSATh pa3IuyHbIE METOIbI PEIIECHUS PAIMOHAIBHBIX U APOOHO-pAlMOHATBHBIX YPaBHEHUH;
MIPUMEHATHh METOJ] MHTEPBAJIOB /ISl PEILICHUS HEPABEHCTB.

* CB00OOAHO OTMEPUPOBATH MOHIATHIMHU: MHOTOWIEH OT OJIHON MEPEMEHHOW; MHOTOWICH C IEeJTbIMHU
Kod(dulMeHTaM, KOPHA MHOTOWIEHA; MPUMEHSTh JeJICHHe MHOTOYWIEHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miist pemienus 3aaad.

* (CB00OJHO OmEpUpPOBATh MOHATUSAMHU: CHCTEMA JIMHEWHBIX YpaBHEHUU, MaTPHUIIA, OMPEICIUTENb
MATpuIlpl 2 X 2 U €ro reOMETPUUYECKUH CMBICH; MCIOJIb30BATh CBOMCTBA OMpPEACHHUTENS 2 X 2 s
BBIYHMCIICHHS €T0 3HAUEHUSI, IPUMEHSTh ONPEIACIUTENN JUIsl PEIICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUIA;
MOJIETIUPOBATh pPEAIbHBIE CUTYallUM C IOMOIIBID CHUCTEMbl JIMHEWHBIX YpPAaBHEHHM, HCCIEI0BATH



IIOCTPOEHHBIE MOJEIU C IMOMOILIBIO MATPULl U ONPEACIUTENICH, HWHTEPIPETUPOBATH IOJYYCHHBIN
pe3yJIbTar.

* Hcnonb3oBath CBOMCTBA NEHCTBHIA ¢ KOPHIMHU ISl IPEOOPa30BaHUSI BHIPAKECHUH.

* BoinonnHaTe npeoOpa3oBaHKs YHCIOBBIX BBIPAXKEHUH, COJAEPXkKAIUX CTEHNEHHM C PalMOHAIbHBIM
IIOKA3aTEeJIEM.

* Hcnonb3oBarh cBOMCTBA JIorapu(MoB Juist TpeoOpa30oBaHus JIOrapu(PMUIECKUX BBIPAKCHUM.

* CB0OOJHO OMEpHPOBATH MOHATUSMHU: UPPALMOHAIBHBIC, MMOKA3aTeNbHBIE U JIOTapU(PMHUUECKUE
YPaBHEHHUsI; HAXOIUTh X PELIECHUS C TIOMOILBIO PABHOCWIBHBIX IIEPEX0I0B WM OCYILECTBIIASA IIPOBEPKY
KOpHEH.

» Ilpumensars OCHOBHBIE TPUTOHOMETPUUYECKHE (bopMmybl Ui npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM.

* CB000OJHO ONEpUPOBATh NOHATUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE; IPUMEHSITh HEOOXO UMbl
(bopMyIIBI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH.

* MogenupoBaTh peajibHble CUTYallUH Ha SI3bIKE alreOpbl, COCTABIATbh BBIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA I10 YCJIIOBHMIO 3a/1ayd, UCCIIEN0BATh IIOCTPOCHHBIE MOJCIH C HCIIOJIb30BAaHUEM allapara
anreopsl.

OyHKIMH U TpaduKu

* CB00OJHO OTIepHPOBATH MOHATHAMH: (PYHKIHS, CIOCOOBI 3a1aHus (PYHKIMH; B3aUMHO OOpaTHbIE
¢byHkunu, koMno3uuus GyHKUMN; Tpa@uk (QYHKIUM; BBIIOIHATH 3JEMEHTapHble HpeoOpa3oBaHUs
rpadukoB pyHKLIUH.

* CB00OJHO ONepUpOBaTh MOHATUAMHU: 00JIACTh ONPEAEICHUS U MHOXKECTBO 3HAUEHUH (PYHKIUH,
HYIH (QYHKIIUH, TPOMEKXYTKH 3HAKOTIOCTOSIHCTBA.

* CB000JHO OnepupoBaTh NOHATUSAMU: YETHBIE U HEUETHBIE (YHKLINHU, IEPUOANYECKUE (PYHKIIUH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMHM, MAaKCUMyMbl W MHHUMYMBI (YHKUIWH, HaAuOOJbIIEe H
HauMEHblIee 3HaueHue (PyHKIMHU Ha IIPOMEXKYTKE.

* CBOOOJHO ONEpUPOBATH TOHATHAMH: CTETEHHAs (YHKIUS C HATYpaJbHBIM M  LEJIbIM
nokasaresuem, rpapuk cTerneHHON (QYHKIMU C HaTypajlbHbIM U LIEJIbIM OKa3aTeneM; rpaduK KOpHs n-oi
CTENEHU KaK (QYHKIIMH 0OpaTHOM CTENEHH C HaTypaJIbHbIM [OKa3aTeJIEM.

* OrnepupoBaTh NOHATUAMMU: JIMHEHHAsA, KBaJpaTHUHas U APOOHO-IMHEHHAas PYHKIUH; BBIIIOJHATD
3JIEMEHTapHOE UCCIEA0BAHNE U TIOCTPOEHUE UX IpadUKOB.

* CB000JHO OnIepupoBaTh MOHATHAMMU: MIOKa3aTeNIbHAs U Jorapupmuueckas QyHKINU, UX CBOWCTBA
U TpaduKH; UCIOIB30BATh UX TPAPUKH TS PEIICHUS YPaBHEHHH.

* CB00OOJHO omepupoBaTh MOHATUAMHU: TPUTOHOMETPUYECKAs OKPYXHOCTb, OIpeJesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUI YHUCIOBOTO apryMEHTa.

* Hcnonb3oBarh rpaduku GyHKIHN I UCCIIET0BaHMS POLIECCOB U 3aBUCUMOCTEH MPH peleHuH
3aJ1a4 U3 JpYrux y4yeOHbIX MPEAMETOB U peallbHOM KU3HU; BbIpaxaTb GOpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU.

Havana maTremaTnueckoro aHanmsa

* CB0oOOIHO omepupoBaTh MOHATHSAMH: apudMeTHdecKass M TeOoMETpUYecKas IMporpeccus,
O0eckOHeuHO yObIBaroIlas reoMeTpUYecKass MpOrpeccus; JUHEWHBIM M SKCIOHEHIMAIbHBIA pOCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB; UMETh MPECTaBICHUE O KOHCTAHTE €.

* lcnonp30BaTh NPOTPECCUM ISl PELIEHUS PEANIBHBIX 3a7jad IPUKIIAJHOIO XapaKTepa.

* CBoOOgHO  omepupoBaTh  MOHATHSMHU:  IIOCIEAOBaTEIbHOCTb,  CIIOCOOBI  3a/JaHUs
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTpPaHMYEHHBIE IIOCIEA0BAaTENIbHOCTH; IIOHUMAaThb OCHOBBI
3apOXKIEHUS] MAaTEMAaTUYECKOI0 aHAIM3a KaK aHaau3a OECKOHEYHO MaJblX.

* CBo0OOgHO oOmepupoBaTh MNOHATHUSAMH: HeENpepbIBHbIE (YHKIMU; TOYKH paspbiBa rpaduka
(GYHKIIUHM; aCUMIITOTHI Ipadrka PyHKINH.

* CB00OJHO omepHpoBaTh MOHATHEM: (DYHKIIHS, HEIpPEphIBHAs HAa OTpe3Ke; NPUMEHSTh CBOICTBA
HENpephIBHBIX PYHKIMN AJIs peleHus 3a1au.

* CB00OJHO OnepHpOoBaTh MOHATHAMM: MEpBasi U BTOpas MPOU3BOJAHBIE (QYHKIIMH, KacaTelbHas K

rpaduky QyHKIUH.



* Boruncasate nmpou3BOIHBIE CYMMBI, NMPOU3BENEHHS, YaCTHOTO M KOMIIO3HMIIMU JBYX (DYHKIIHIA;
3HATh POU3BOHBIE FTTIEMEHTAPHBIX (PYHKIHIA.

* Hcnonb3oBaTh reOMETpHUECKUI U (PU3NYECKHUIA CMBICI IPOM3BOIHON JJIS pEIIEHUS 3a/1a4.

MHoxecTBa U JIOTHKA

* (CB000OJHO ONEPUPOBATH NOHITUSMH: MHOXKECTBO, OII€pALlMM HaJl MHOKECTBAMH.

* Hcnonp3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM anmapaTr IJI1 ONUCaHWS PEajbHBIX IPOLECCOB U
SBJICHHI, TIPU PEIICHUH 33]a4 U3 APYTHX y4EOHBIX MPEIMETOB.

* CB00OOJHO OmMEepUpPOBaTh MOHATUAMU: OIPENEIEHUE, TEOPEMA, YpPaBHEHHE-CIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.

11 xnace

Uucna 1 BBIYUCIICHUS

* CB00OJHO OIEepHUpOBaTh MOHATUAMU: HATYpPAJIbHOE U 1IEJI0€ YUCIIO, MHOXECTBA HATYPAJIbHBIX U
LIEJIBIX YMCEJI; UCII0b30BaTh MPU3HAKU JenuMocTH nenblx uncen, HOJl n HOK HaTypanbHbIX yncen ais
pelIeHns 3a1a4, IPUMEHATh anroputM Eskimaa.

* (CB00OJHO omnepUpoBaTh NOHSITUEM OCTaTKa [0 MOJYJIIO; 3alUChIBaTh HATypaJlbHbIE YHCiIa B
Pa3IMYHBIX O3ULMOHHBIX CUCTEMAX CUUCIICHHUS.

* (CB000OJHO onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX YMCEI;
IPEJCTaBIATh KOMIUIEKCHBIE YHC]a B anreOpanyeckod M TPUTOHOMETpUYECKOH (opme, BBIIOIHSITH
apu(MeTHYECKUE OTepalliy C HUMHU B H300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA

* CB00OOJHO OmepHpOBaTh MOHATUSAMHU: UPPALMOHAIbHbIC, [TOKA3aTeJIbHbIE U JOrapupMHUyecKue
HEPABEHCTBA; HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEXO0/I0B.

*  OcymecTBasTh 0TOOP KOpHEH NpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS.

* CB0OOOAHO  oOmepupoBaTh IOHSATUEM  TPUTOHOMETPUUECKOE  HEPaBEHCTBO;  MPUMEHSTH
Heo0XoauMble (OPMYIIbI 1J1sl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.

* (CB00OOJHO oOmepupoBaTh MOHATUSMU: CHUCTEMA U COBOKYIHOCTh YpPaBHEHUI U HEPABEHCTB;
PaBHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CICJCTBUS; HAXOIUTh DPELIEHUS CUCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, HPPALMOHANIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX YPaBHEHUN U HEPABEHCTB.

* Pemars  panuoHanbHble, UppalMOHAIbHBIE,  [OKa3aTelbHbIE, Jorapupmuyeckue H
TPUTOHOMETPUYECKNE YPABHEHUS M HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTPBI.

* IIpumeHsATh Tpaduueckue METOIbl JJS pelIeHUs YPaBHEHUIH M HEPaBEHCTB, a TaKKe 3ajau C
apaMeTpaMH.

* MopnenupoBaTh peajibHble CUTYallud Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA U UX CHUCTEMBI 110 YCJIIOBHUIO 33J1a4H, UCCIEN0BATH IOCTPOCHHBIE MOJEIH C UCIIOIb30BaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYUESHHBIN pe3ysbTar.

OyHKIMH U TpaduKu

* CrpouTts rpaduky KOMIO3UIUHU QYHKIHH C TOMOIIBIO 3JIEMEHTAPHOIO UCCIIEIOBAaHUS U CBOWCTB
KOMIIO3ULIMH JIBYX (DYHKLIUH.

* Crpouts reomeTpudeckue 00pas3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHON TJIOCKOCTH.

* CB00OJHO ONEpPUPOBATH MOHATHIAMHU: T'PAUKU TPUTOHOMETPHUECKUX (DYHKIIUH.

* IlpuMeHsaTh QYHKIUU A7 MOJCIUPOBAHUSI U UCCIIEJOBAHMSI PEAIbHBIX MTPOLIECCOB.

Hauana MaTeMaTH4YecKOTo aHaIM3a

* Hcnonb3oBaTh MPOU3BOIHYIO ISl UCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI.

* Haxoaute HanOosbIIee ¥ HAUMEHbIIIEe 3HAYCHUS (YHKIIMU HETIPEPBIBHOM Ha OTpPE3Ke.

* Hcnonb3oBaTh MPOU3BOIHYIO JUIS HAaXOXKJICHHMS HAWIYUIIEro PELIeHHs B MPUKIAAHBIX, B TOM
YHCIIe CONMATBHO-3KOHOMHYECKNX, 3aJadax, IS OINpEeeNIeHHns CKOPOCTH M YCKOPEHHS Mpolecca,
3aJJaHHOTO (POPMYJION MK TPaPUKOM.

* CBOOOTHO ONEpPUPOBATH TMOHATHAMHU: TEPBOOOpPA3HAs, ONPENEIEHHBI WHTETpall; HaXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIIATH HHTErpai o popmyne Herorona—JleitOnuma.



* Haxoauts muomaau miockux Guryp u 00bEMbI T€ ¢ TOMOILBIO HHTETpaa.

* Umers mpencraBieHHE O MaTeMaTHYeCKOM MOJAEIMPOBAHMM HA MPUMEpPEe COCTaBJICHUS
mudQepeHIManbHbIX YpaBHEHUH.

* PemaTte npuknagHele 3amadd, B TOM YHCIE COLMUAIBHO-3KOHOMHYECKOTO M (DU3UYECKOTO
XapakTepa, CpeJiICTBAMH MaTeMaTH4eCKOro aHaInu3a.

COJAEPKAHUE YYEBHOI'O KYPCA (ITO 'OOAM OBYYEHUA)
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Uucna v BBIYUCIECHUS

Panmonaneubie umcna. OOBIKHOBEHHBIE U JECSATHYHBIC JApOOU, TMPOILEHTHI, OECKOHEYHBIE
nepuoanueckue apodbu. [Ipumenenue apodOei M MPOLEHTOB UIA pPEUICHUS MPHUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenbHbIe ynciia. PanmoHansHble 1 UppalMOHANIbHBIE Yncia. ApupMeTHUYEeCKHE ONepaluu ¢
NEHUCTBUTENBHBIME YUCTaMUA. MOJIyllb JIEHCTBUTEIBHOTO 4YHCIa W ero cmoiicTBa. [IpubmmkxEHHBIE
BBIYMCIICHMS, IPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA pe3yJbTaTa BhIUNCICHUN.

Crenenb ¢ nenbM nokaszareneMm. bunom Heiorona. Mcnonbs3oBanue noaxonsimei (JopMbl 3ammucu
JNEUCTBUTEIIbHBIX YMCEN ISl PEIICHHS IPAKTUUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €Tr0 CBOMCTBA.

Crenenb ¢ pallMOHAIBHBIM [10KA3aTEIEM U €€ CBOMCTBA; CTENEHb C ACHCTBUTEIBHBIM 10KA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JIecITUIHBIC U HATYpaIbHBIC JIOTAPU(PMBI.

CuHycC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCJIOBOI'O apryMEHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHEHHUsI U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCHIIbHBIE
YPAaBHEHU U YpaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOJbl PpEUICHUs MLEIbIX U JIpOOHO-pallMOHAIBHBIX YpPaBHEHUH M HEpPaBEHCTB.
MHoOrouieHsl OT OIHOW NEpEMEHHOM. JleneHne MHOTO4YJIeHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema be3y.
MHorousiens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUM, COIEPIKALIUX CTENEHU U KOPHH.

WppanmonansHele ypaBHeHNsA. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI T0KA3aTENbHBIX YPaBHEHUI.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX JIOTApU(MBI.

Jlorapudmuueckne ypaBHeHus1. OCHOBHbIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUI.

OcHoBHBIE TpUrOHOMETpHUYeckre Gopmyiibl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHEWHBIX ypaBHEHUI. MaTpuiia CHCTEMBI TMHENHBIX YpaBHEHUH. OIpeneanTenn
MaTpUlbl 2X2, €ro reoOMETPUYECKH CMBICI U CBOWMCTBA; BBIYMCIEHHE €r0 3HAU€HUs, MPUMEHEHUe
ONPEIEIUTENS ISl PEILICHHS CUCTEMBI IMHENHBIX ypaBHEHUN. Pelenne npuKkiaaHbix 3a1a4 ¢ IOMOIIBIO
CUCTEMBl JIMHEMHBIX YypaBHEHUHU. lccimenoBaHue IIOCTPOCHHOM MOJENHM C IIOMOIIBIO MaTpul M
ONIPEACIIUTENEH.

[TocTpoeHne MaTeMaTHYeCKUX MOJEIIEH PealbHOW CUTYAlMH C IIOMOIIbI0 YPABHEHUI U HEPABEHCTB.
IIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKMX 3a7ad MU 3a7ad U3 Pa3Iu4HbIX
o0yactell HAyKH U peasibHOM JKU3HU.

OyHKIMH U TpaduKu

Oynkius, crnocoObl 3ananus QyHKuM. B3aumHo oOpathblie ¢yHkumuu. Komnosunus QyHKIuUi.
I'paduk ynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMM ¢yHkuuu. Hymu ¢ynkuuu. IIpomexyTrku
3HAKONOCTOSTHCTBA. Y&THBle © Heu€THhle ¢yHKuuu. [lepuoamueckne ¢yakmmun. IIpomexyTkn
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMBbl U MUHUMYMbI QyHKIIMU. Hanbonblee 1 HauMeHblee 3HaYeHUs
(GYHKIIUU Ha IPOMEKYTKE.



JluneiiHast, KBagpaTH4HAs M JPOOHO-TMHEWHas (QYHKUMU. DIEMEHTApHOE WCCIIEIOBaHUE U
MMOCTPOEHUE X TPa(UKOB.

CrenenHast GyHKIUS ¢ HATYpAJIIbHBIM M LIEJNBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHS N-OM CTENEHU KaK (PYHKIIMH OOpaTHOW CTEMEeHU C HATypaIbHbBIM MOKA3aTeIIeM.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, KX CBOMCTBA U Tpaduku. Vicnonb3oBanue rpadukoB
GyHKIMHA 7151 peIIeHHs] YpaBHEHUM.

Tpuronomerpudeckass OKpPY>KHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO
apryMeHTa.

OyHKIIMOHAIBHBIE 3aBHCHMOCTH B pealbHBIX Ipoleccax M sBICHUSIX. [paduku peasbHBIX
3aBUCUMOCTEH.

Haugana MmaTemaTHuecKkoro aHaamsa

IlocnegoBarenpHOCTH, CIOCOOBI 3amaHUd IMOCIENOBAaTENbHOCTEH. MeTon MaTeMaTHYECKOMH
WHAYKIIMM. MOHOTOHHBIE W OrpaHUYCHHBIE IOCIEAOBATEIBHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTUYCCKOr0 aHaJIM3a KaK aHaju3a 0€CKOHEYHO MaJlbIX.

Apudmerndeckass W TeOMETpUYeCKas mporpeccuu. beckoHeyHO yObIBaroIias Ie€OMeTpUYecKas
mporpeccusi. CyMMa OECKOHEYHO YOBIBAIOIICH TeOMETpUYECKOW mporpeccuu. JIMHEWHBIA U
SKCIOHEHIHANIBbHBIN pocT. Yucno e. @opmyna ClI0KHBIX NPOUEHTOB. Vcnosib3oBaHue mporpeccuu Jist
pelieHus: peasibHbIX 3aa4 MPUKIIATHOTO XapaKTepa.

HenpepeiBable (yHKIMU U UX cBoHCTBa. Touku pa3pbiBa. AcCUMNTOTHl TpadUKOB (PYHKIIHH.
CpoiicTBa (YHKIMH HENpPEephIBHBIX Ha OTpe3ke. MeTOoJ WHTEepBAIOB JUIsl PEUICHHS HEPABEHCTB.
[IpuMmeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 pelIeHHs 3a/1a4.

[lepBas u BTOpas mpousBoaHble (QyHKIHUU. OnpeneneHne, reOMeTPUIeCKU U (PU3UIECKUN CMBICTT
MIPOM3BOIHOM. Y paBHEHHE KacaTeNbHOMN K TpaduKy GyHKIHH.

[IpousBomnbie 3meMeHTapHBIX (QyHKIUME. [Ipom3BogHas CyMMBI, MPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIUH (PYHKIIUHA.

MHoOXecTBa U JIOTHUKA

MHOXeCTBO, oOmnepaluud HajJ MHOXKECTBaMM M UX CcBoicTBa. Jlmarpammbl Oinepa—BeHHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O arlnapaTa Uuisl OMCaHUsl pealbHbIX MPOLECCOB U SBJICHHI,
P PEIICHUH 33/1a4 U3 IPYTUX YIYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYeCKOro OOBEKTa, CIIECTBUE, 0KA3aTeNbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 kmace

Uucna v BBIYUCIICHNS

Hatypanbusle u nensie yucna. [lpumenenue npusHakoB aenuMoctd nensix yucen, HOA u HOK,
OCTaTKOB I10 MOZYJII0, allropuT™Ma EBKIIMIA [T peleHus 3a1a4 B LEeJIbIX YUCIIaXx.

KommnekcHele yncna. AnreOpanueckas W TpUTOHOMETpUuecKas (OpPMbI 3alUCU KOMILIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuy ¢ KOMIUIEKCHBIMU YnciaMu. M300pakeHne KOMITJIEKCHBIX YHCeN Ha
KOOpAMHATHOW IIocKkocTH. Popmyna MyaBpa. KopHu n-oi CTE€NeHM M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIIEKCHBIX YHCeN Ul pelieHns GU3NIECKUX U TeOMETPHUECKUX 3aj1au.

VYpaBHEHHUs U HEPABEHCTBA

Cucrema MW COBOKYNHOCTh YPAaBHEHUMHM M HEpPAaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U CHCTEMBI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUHN C MOMOUIbI0 TPUTOHOMETPUUECKONW OKPYKHOCTH.
PelreHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METObI PELICHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS CHCTEM H COBOKYIHOCTEW pPAIlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapAMETPAMH.



IIpumeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTMUYECKHX 3a/Jad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH, UHTEPIIPETALUS [TOJIyYeHHBIX PEe3yIbTaTOB.

OyHKIIUU U Tpaduku

I'papux xommosummu ¢yHkuuid. [‘eomerpuueckue o0pa3pl ypaBHEHMH UM HEPaBEHCTB Ha
KOOP/AMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTo bl peleHUs ypaBHEHUH U HepaBeHCTB. [ paduyeckre MeToIbl peleHus 3a1ad ¢
napaMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKUMH [UId UCCIEIOBaHMS IPOLECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKHU3HU.

Hauana maremaTtnueckoro anaiamnsa

[IpumeneHne NPOM3BOAHON K UCCIEAOBaHUIO (YHKIUH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnaenne HanuboIbIIero 1 HAMMEHBIIET0 3HAYCHU HENMPEPHIBHON (DYHKITUU HA OTPE3KeE.

[IpuMeHeHne MpOM3BOIHOM Ul HAXOXKIACHUS HAWIYy4dlIero PEelIeHUs B MPUKIAJHBIX 3a7a4ax, Il
OTIpeieNICHUs] CKOPOCTH U YCKOPEHHUS MpoIiecca, 3aJaHHOro (hOpMyIIoi win rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie 3eMeHTapHbIX (YHKIIHMA.
[IpaBuna HaXOXKAEHUS IEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpuyeckuid CMBbICI HHTErpajga. BpluuciieHHe OmnpenenéHHOro HMHTEerpajia 1o
dbopmynie Hetorona—JleiiOHuma.

[Ipumenenue UHTETpaa Ui HAXO0XKICHUS IUIOMIAACH TNIOCKUX GUTYp U 00bEMOB reOMETPHUECKHUX
Tell.

[Tpumeps! pemenuii guddepeHnnaIbHbIX YpaBHeHH. MaTeMaTHuecKoe MOJEIIUPOBAHHUE PealbHBIX
MIPOIIECCOB € TOMONIBIO AU PEPCHIINATHHBIX YPABHCHHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TUHEHHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuieckre BoIpaKeHUs U 29 1
YpaBHEHUS
ITocnenoBareabHOCTH U POTPECCUH 10 1
Henpepssabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KoHTpoabHbIe IIpakTnyeckue (ippopeie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 I/ICCJIGI[OBaHEIe (GYHKIUH ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannonaiibHEIE, TOKa3aTeIbHBIC U 24 1
norapuMuUECKre HEPABEHCTBA
5 KommiekcHbie uncna 10
6 Harypanbnbie u nenbie yncina 10 1
7 CucreMsbl palioHaIbHBIX, UPPALMOHATBHBIX 12 1
MOKA3aTeIbHBIX U JIOTAPU(PMHUUECKUX YPABHCHUN
8 3ana4y ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011eHHE, CHCTEMATU3aLIUs 16 )
3HAHHIA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




PABOYAS IMTPOI'PAMMA YYEBHOT' O KYPCA «'EOMETPUS»
Henu n3yyenus yueOHOTo Kypca

['eomeTpus sBIsIETCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEAHETO 00IIIero 00pa3oBaHUsl, TaK
Kak o0ecreyrBaeT BO3MOXXHOCTh H3YyYCHHS JUCIMIUIMH E€CTeCTBCHHOHAYYHOH HANpaBIEHHOCTH H
IIPEIMETOB 'yMaHUTapHOro 1ukia. Ilockosbky Jlornyeckoe MplluieHue, GopMupyemMoe npu U3ydyeHUn
00y4aroImuMUCs MOHATUHHBIX OCHOB F€OMETPHUH, MIPU JOKA3aTEIBCTBE TEOPEM U MOCTPOCHUU LIETIOYKU
JIOTHYECKUX YTBEPXKIEHUH IpU pEIeHHH IeOMETPUUYECKUX 3a/1ad, YMEHHE BBIABUIaTb U ONPOBEPraTh
TUIOTE3bl HENOCPEICTBEHHO HCIOJB3YIOTCS IPU PEIIEHUU 337ad E€CTECTBEHHOHAYYHOI'O LUKJA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llenb ocBOeHMS MpOrpamMmbl yaeOHOro Kypca «['eomeTpusi» Ha yriiyOJEHHOM ypOBHE — pa3BUTHE
UH/MBUJYAIBHBIX CHOCOOHOCTEH O0O0ydarolmuXcsi HpU H3y4YEeHUM TIeOMETPUH, KaK COCTaBIISAIOLICH
npeaMeTHOM obmacTi «MaremaTruka 1 nH(pOpMaTHKa» Yyepe3 o0ecriedeHrne BO3MOKHOCTH IPUOOPETEHHS
U UCHOJIb30BaHUA OoJiee IIIyOOKMX IeOMETPUYECKUX 3HAHUHM U JIeHCTBUM, celupUUHBIX T€OMETPUH, U
HEOOXOJUMBIX JISi YCIIEHIHOTO MPO(ECCHOHATBHOTO O0pa30BaHMs, CBSA3aHHOTO C HCIIOJIb30BAaHHEM
MaTEeMaTHKU.

[TpropuTeTHBIMU 3a7adyaMH Kypca T€OMETpUH Ha YriyOJIEHHOM YpPOBHE, PACIIUPSIONIUMH U
YCUJIMBAIOIUMU Kypc 6a30BOT0 YPOBHSI, SBIISIOTCS:

. pacuIMpeHre MPEICTaBICHUS O TIEeOMETPUM KaK YacTd MHPOBOM KYJIbTYpHl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOIIUM MUPOM;
. (dbopMHpOBaHUE TPEJICTABICHHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX

MaTeMaTHYECKUX MOJIENISIX, TO3BOJIAIOLIMX ONUCHIBATh U U3y4yaTh Pa3HbIE SIBICHUS OKPY)KAIOLIEr0 MUPA;
3HAaHME NOHSATUMHOTIO annapaTta 1o pasjaeny «CTepeoMeTpus) MKOIbHOIO Kypca F€OMETPHH;

. (dbopMHpOBaHNE YMEHUS BJIAJETh OCHOBHBIMU MOHATUSMH O NMPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOICTBaMM; 3HaHUE T€OpeM, (POpPMyN U yMEHHE UX MPUMEHATh; YMEHUS JOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAaHIapPTHBIE CIIOCOOBI PELICHUs 3a/1ay;

. (dbopMUpOBaHHE YMEHHUsS pacro3HaBaTh Ha YEPTEkKaX, MOJCISAX H B PEATBHOM MHpPE
MHOT'OTPaHHHUKU U TeJla BPAaLICHMs; KOHCTPYHPOBATh FT€OMETPUUECKUE MOJIETIH;

° (bOpMI/IpOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTHYeCKUX Teopui; (OpMHpPOBAHUWE IOHMMAHUS POJIM AKCHOMATHKM HpU I[POBEJCHUU
pacCyXJIeHUH;

. ¢dbopMHpOBaHHE yMEHHUS BIAJETh METOJIAMH JI0KA3aTEeNbCTB M aJTOPUTMOB pEIIEHUS;

YMEHHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTeNbHbIE PACCYKACHUS B XOJ€ PELICHUs CTEPEOMETPHUUECKUX
3aJjad ¥ 33/a4 C MPaKTHYECKUM coJepkKaHueM; (OpMUpPOBaHHME MPEJCTAaBICHUS O HEOOXOAMMOCTHU
JI0Ka3aTeJIbCTB IPU OOOCHOBAHUU MATEMaTUYECKUX YTBEP)KIECHUN M POJIM aKCHOMAaTHKHU B IIPOBEIECHUU
JENYKTUBHBIX PacCyXIECHUN;

. pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEN
o0yyaroImuxcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIEI0BATENIbCKUX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS,
MHTEpeca K U3Yy4eHUIO T€OMETPUH;

. ¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUH: YMEHHS
pacrno3HaBaTh HpPOSBIECHUS I'€OMETPUUECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KM3HEHHBIX CUTYaIMsIX U NMPU U3yYEHHH JAPYIMX Y4eOHBIX MPEJAMETOB, NMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAETUPOBAaHUS pPEANbHBIX CHUTYyallud, HCCIEAOBAaHUSA IOCTPOEHHBIX MOJENeH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OcHOBHBIE conepxkaTenbHble JUHUKA Kypca «l'eomerpum» B 10—11 kmaccax: «lIpsamsle n
IUIOCKOCTH B IIPOCTPAaHCTBE», «MHororpanHuku», «Tena BpaiieHus», «BekTopbl M KOOpPAWHATHI B
IIPOCTPAHCTBEY, «/IBUKEHHS B IPOCTPAHCTBEY.

CopmynupoBannoe B DerepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEAHETO
o0miero obpazoBaHusi TpeOOBaHME «YMETh OINEPUPOBATH MOHATUSMU», PEJIEBAHTHBIX N€OMETPUU Ha
yriyonéaHom ypoBHe oOydenust B10—I11 kmaccax, OTHOCHTCS KO BCEM COJIEpXKaTEIbHBIM JIMHUSIM
y4eOHOro Kypca, a pOpMHPOBAHUE JOTMUECKHX YMEHUHN PACIpeeIIsieTCsl HE TOJIBKO M0 COAePKATEIbHBIM
JUHUAM, HO M 1o rogaMm oOydenus. ConepxaHue oOpa3OBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM
pe3ynbrataM ocBoeHus llpumepHoll paboueil mporpaMMmbl, pacmpelen€HHbIM IO rojam OOydeHHs,
CTPYKTYpPUPOBAaHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPUHLUMIHAILHBIM BOIIPOCAM



o0yuJaroruecs: 00paIagTuch HEOJHOKPATHO. DTO MO3BOJISECT OPraHU30BATh OBJIaICHIUE TEOMETPUUCCKIUMHU
MOHATUSIMH W HaBBIKAMHU TIOCJICAOBATENIbHO U IOCTYNATelIbHO, C COOJIIOJICHHMEM TIPUHITUIIA
MPEEMCTBCHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY TNEOMETPUYCCKHX IPEICTaBICHUMN
oOydJaronuxcs, pacuupsis U yriayossis e€, o0pa3yst IpouHble MHOYKECTBEHHBIC CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

— co3marh ycuoBHsl s quddepeHIanuu  oOyueHHs, TIOCTPOCHUS HHIMBHIYaIbHBIX
0o0pa3oBaTeNbHBIX MPOTPaMM; OOECIEUUTh YIIYOJIEHHOE H3YYCHHE T€OMETPUHM KaK COCTaBISIONICH
yueOHOTro npeaMera «MaremaTukay;

— MOJATOTOBHTH OOYYAIOIIMXCS K MPOJOJDKCHUIO HM3YYCHHsS MaTeMaTHKH C y4€ToM BbIOOpa
Oynymeir mnpodeccun, obOecreunBas IMPEEMCTBEHHOCTh MEXKIYy OOMUM W NpogheCcCHOHATbHBIM
o0Opa3oBaHHUEM.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE
B YueOnoM maHe Ha m3ydeHue yrinyOonéHHoro Kypca reomerpuu B 10—11 kmaccax oTBoautcs
He MeHee 3 y4eOHBIX YacOB B HEEIIO B TEUEHUE KaXK0T0 rojia 00y4eHusi, BCETo 3a JiBa rofa 00y4eHus
— He meHee 210 yuyeOHBIX 4acoB.

HNPEIMETHBIE PE3YJIBTATBI (IIO I'OJAM OBYYEHMUS)

[IpenMeTHBIE pe3yibTaThl W3Yy4YEHHS TEOMETPUM Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha
AOCTHIKCHUC YPOBHA MaTeMaTHYECKOM T'paMOTHOCTH, HGO6XOI[I/IMOFO AJIg YCIICIHOI'O PCIICHUA 3a/1a4 B
peaNbHOM )KU3HU U CO3/JaHUE YCIOBUH ISl MX OOIIEKYJIbTYPHOTO PAa3BUTHA.

OcBoenne y4yeOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypoBHE cpeaHero obmero oOpa3oBaHHs
JOJDKHO 00€CIIeYnBaTh JOCTHKEHUE CICAYIOMINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB!

10 xnacc

. CB0OOOJHO OIEepUPOBATH OCHOBHBIMH TOHSTHUSMH CTEPCOMETPHH TIPU PEIICHUU 3a/1a4d U
MIPOBEACHUN MAaTEMAaTUUYECKUX PACCYKACHUI.

. [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEHICHUU T€OMETPUUYECKUX
3ajady.

. KnaccudumupoBaTs B3aMMHOE PACIONIOKEHHE TMPSMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

. CBoOOAHO OmepupOBaTh MOHATHUSIMH, CBSI3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE; MEKY IPSIMOU U MIIOCKOCTBIO.

. CB00OOHO ONEpPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH.

. CB0oOOIHO pacmo3HaBaTh OCHOBHBIE BUABl MHOTOTPAHHUKOB (TpuU3Ma, MHpaMUA,
MPSIMOYTOJIbHBIN Mapajienenunes, Kyo).

. KnaccudunupoBaTts MHOTOTPaHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(PUKAIUH.

. CBoOogHO oOmepUpoBaTh TOHATHSMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO.

. BrinonHsaTe mapasuienbHoe, EHTPaIbHOE U OPTOTOHAIBHOE MPOCKTUpOBaHUE Puryp Ha
MJIOCKOCTh; BBITIOJHITH U300pakeHUs! GUTYp Ha TUIOCKOCTH.

. CtpouTh CceueHUs MHOTOTPAHHUKOB PAa3JUYHBIMA METO/JAMH, BBITIOJHITH (BBIHOCHBIC)
IJIOCKHUE YePTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.

. Beruucnsate  miiomaaM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB — (TIpU3Ma,  MHUPAMHA),
TE€OMETPUUYECKUX TeIl C MPUMEHEHHEM (PopMyI.

. CBoOOaHO oOmepupoBaTh MOHATUSIMH: CHUMMETPUS B TIPOCTPAHCTBE; IEHTP, OCh H
MJIOCKOCTh CHMMETPUH; IIEHTP, OCh U TNIOCKOCTh CHUMMETPUU (DUTYPBHI.

. CBoOOAHO OmepupoBaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpPAM M KOOpAWHATaM B
MIPOCTPAHCTBE.

. BrInosHATE 1EHCTBUS HAll BEKTOPAMHU.

. Pemare 3amaum Ha J0Ka3aTEIbCTBO MATEMATHUYCCKHX OTHOIICHHM M HAXOXICHUE

rCOMCTPHUICCKUX BCIIMYUH, MNPUMCHAA HU3BCCTHBIC MCETOJAbl NpPU PCHICHHUKUM MAaTCMAaTHYCCKHUX 3aaad
IMOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIOKHOCTHU.



. [IpuMeHATH mpocCTEeNIIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUYECKUX 3aad.

. W3BnekaTh, MpeoOpa3oBbIBATH U HHTEPIPETUPOBATH MHPOPMALIHIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.
. [IpuMeHsTH MOy4EeHHbIE 3HaHUSI HA MPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh peajlbHbIC

CUTyallud, TPUMEHATh MW3Y4YEHHBbIE TIOHATHS B IpOLlECCe IIOMCKA pELIeHHUs MaTeMaTHYeCKU
copMyIHpOBaHHON TPOOIEMBI, MOJECIUPOBATH PEATIbHBIC CUTYAIIH HA SI3bIKE TEOMETPHH, HCCIIEI0BATh
IIOCTPOCHHBIE MOJEIN C HUCIOJIb30BAaHUEM I€OMETPUYECKMX MOHATUI M TeopeM, ammapara anreOpsl;
pelaTh NpakKTUUYECKHUE 3aJa4l, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEIUUYHUH.

. Hmetsb npeacTaBieHuss 00 OCHOBHBIX 3Talax pa3BUTHUS FE€OMETPUM KaK COCTABHOM 4acTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

11 xnacc

. CB00O/HO OmNEpUPOBaTh MOHSATHSAMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOH, KOHUYECKOH H
cepuueckoil MOBEpPXHOCTSMHU; OOBICHATH CIIOCOOBI IIOTY4EHUS.

. OnepupoBaTh MOHATUSIMH, CBSI3aHHBIMM C TEJIaMM BpAIICHUS: LMIUHAPOM, KOHYCOM,
cdepoil u mapom.

. Pacrnio3naBath Tena BpamieHus (UMIMHIpP, KOHYC, cdepa U map) U OOBSICHIATH CIIOCOOBI
MOJIyYEHHUs TeJl BpalleHusl.

. KnaccudumupoBars B3auMHOE PacHoiOkKeHHEe Cephl U TNIOCKOCTH.

. BbIuuCiATh BETMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALLEHUs; 00bEMBI U IIJIOLIA I
MOBEPXHOCTEH MHOTOTPAHHUKOB ¥ TEJI BPAILLICHHS, TEOMETPUYECKHX TEJl C MPUMEHEHHEM (OPMYIL.

. CB00OHO OonepupoBaTh MOHATUAMH, CBSI3aHHBIMM C KOMOMHAIMSIMM TN BpAIlEHUS U
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIUCAHHBINA B c(hepy U ONMMCAHHBIN OKOJIO cdepsl; chepa, BIUCaHHAS
B MHOT'OI'PaHHMK MJIM TE€JIO BpAIECHUS.

. BBIUUCIIATE COOTHOIICHUS MEXKY TUIOMIASIMH IIOBEPXHOCTEH 1 00bEMaMH ITOT00HBIX TEIL.

. N3o00paxaTs wu3ydaemble QUIypbl; BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

. W3Bnekarb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

. CB00OIHO ONIEPUPOBATH MOHATHEM BEKTOP B IMPOCTPAHCTBE.

. BoInonHATE onepaiuy HaJl BEKTOpaMHu.

. 3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT.

. Pemats reomeTprueckue 3a1a4i Ha BHIYUCICHUE YTII0OB MEKY MPSIMBIMU U IJIOCKOCTSAMU;

BBIYHMCIICHUE PACCTOSHHUM OT TOYKH JO IUIOCKOCTH; B LIEJIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/a MPU PELICHUH.

. CB00OHO OmEepUpOBaTh MOHATUSMH, CBSI3aHHBIMH C JIBU’KEHUEM B MPOCTPAHCTBE; 3HATH
CBOMCTBA JBIKECHHUH.
. BBITIONHATh W300paKeHWsi MHOTOTPAHHUKOM U TeJ BpAaIllleHUS MpH MapaieIbHOM

IIEPEHOCE, UEHTPAIBHOW CHUMMETPHUH, 3€pKaJIbHOM CHMMETPUH, IPU IOBOPOTE BOKPYr MPSIMOW;
npeoOpa3oBaHus MOA00US.

. Crtpouth ceueHuss MHOTOTPAHHUKOB U T€JI BpaIlleHUsI: CEYeHUsI HMINHIpa (apauieIbHo U
NEePIEHIUKYIIIPHO OCH), CEYeHUsI KOHYyca (TMapajuleIbHOe OCHOBAHUIO U MPOXOJIee Yyepe3 BEPUIMHY),
CCUEHUs 11apa.

. Hcnonb30BaTh METOJBI TMOCTPOCHHSI CEYCHHI: METOJ CJIEIOB, METOJ BHYTPEHHErO
MIPOEKTHUPOBAHNUS, METOJI TIEPEHOCA CEKYIIEH TTOCKOCTH.

. Jloka3pIBaTh T€OMETPHUECKHUE YTBEPKIACHHUS.

. [IpuMmeHsITh TeoMeTpuYeckre (akKThl JUIS PEIICHHS CTePEOMETPHUSCKHX — 3ajad,
MIPEIIOJIarafoINX HECKOIBKO IIIaroB PEUIeHHs, €CIIM YCIOBUS IPUMEHEHHsI 3a]]aHbl B IBHOUM U HESBHOM
dhopwme.

. Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHONIEHUH W HaXOXKICHHE
reOMCTPHUICCKUX BCIINYHH.

. [IpuMeHsITh TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH

PEIICHUN CTCPCOMETPUYCCKUX 3aa4.



. [IpuMeHATH MOTyYEHHbIE 3HaHUSI HAa MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLICHUBATh
peanbHble CUTYyalluU; TIPUMEHATh U3YYECHHBIC IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PEILICHUS
MaTeMaTH4ecKu CcHOpMyITMPOBAaHHON MpPOOIEMBbI, MOJECTUPOBATh pEAIbHbIE CHTYyallMd Ha S3BIKE
TE€OMETPHUH, UCCIIEOBATh IOCTPOEHHBIE MOJIENHN C UCIIOIB30BAHUEM T'€OMETPUYECKHUX TIOHITHI U TEOPEM,
ammapara anreOpbl; pemiath NPaKTUYeCKUe 3aJaud, CBS3aHHbIE C HAXOXKICHHEM TI'€OMETPHYECKUX
BEJINYMH.

. Hwmets npeacTaBieHuss 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPHH KaK COCTABHOM 4acTH
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

COAEP)KXAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUYEHUS)
10 xmacc

[IpsimMbIEe ¥ TIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeoMeTpuu. Touka, mpsmasi, IIIOCKOCTb, MpocTpaHcTBO. IlonaTue o6
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxkeHue npsMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, IMapaJUICIbHbIE U
cKkpemuBaromuecs npsmsle. [Ipu3Hakym ckpemuBaronmxcs npsmelx. IlapaiiensHOCTs NPSIMBIX U
IUIOCKOCTEHN B IIPOCTPAHCTBE: NapajulebHbIE MPSAMBIE B IPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPSIMBIX;
NapajuIeIbHOCTh IPSIMOM U IIIOCKOCTH. [lapannenbHoe U LeHTpallbHOE TPOEKTHPOBAHUE, U300paKEHUE
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIeIbHOIO MpoeKTUpoBaHus. V3o0pakeHnue Guryp B mapajieabHON
IIPOCKUMU. YINIBI C COHAIIPaBICHHBIMM CTOPOHAMH; YIrOJd MEXAYy INpPSIMbIMM B IPOCTPAHCTBE.
[TapamnenpHOCTh IUIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH; CBOWCTBA IAapAJIICNIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA IIOCKOCTH: TETPadp, MapajuiesienuIe]; MOCTPOCHHE
CEUYCHUU.

[lepneHqUKyISIPHOCTE NMPSAMONM M IUIOCKOCTHU: IEPIEHIUKYJISPHBIE IPsAMBIE B IIPOCTPAHCTBE,
IIpsIMbIE MapaJUIEIbHbIE U NEPIECHIUKYIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYIAPHOCTH MPSMOU U
IUIOCKOCTH, TEOpeMa O MPSAMON MNEPHEeHIUKYJISIPHOM IIOCKOCTH. OpTOroHaJIbHOE MNPOEKTUPOBAHUE.
[lepneHuKynsAp M HAKIOHHBIE: PACCTOSHHUE OT TOUKHM JI0 IUIOCKOCTH, PAacCTOSHHE OT HPSIMOH N0
IUIOCKOCTH, MpOoeKuss ¢GUrypsl Ha IUIOCKOCTh. llepneHAuKyaspHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYISPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHuKynsapax.

VYrisl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYIPAHHBINA YIOJI, JMHEHHBIN yroJl
IBYTPAHHOIO yria. TpéXrpaHHbIM U MHOrOrpaHHsle yriibl. CBONCTBA INIOCKUX YIVIOB MHOIOI'DaHHOT'O
yria. CBOMCTBA IVIOCKUX U IBYTPaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buasl MHOrOrpaHHMKOB; pa3BEpTKa MHOrOrpaHHMKa. IIpu3Ma: n-yrosnbHas npusMma; npsmas u
HaKJIOHHasl MpHU3Mbl; OOKOBas W TOJIHAS MOBEPXHOCTh NMpu3Mbl. [lapamnenenumnesn, NpsMOYTOJIBHBINA
napajuieJIienuIe;]] 1 ero cBoiicTBa. Kparyaitime mytu Ha TOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa.
ITpoctpancTBenHas teopema IIudaropa. [Tupamuaa: n-yrosnpHas nupamuia; NpaBUiIbHAs U yceuEHHAs
nupamuibl. CBolicTBa p€6ep 1 OOKOBBIX I'paHeil MpaBUIIbHOM nUpaMubl. [IpaBuibHbIE MHOTOTPAHHUKH:
[IpaBUJIbHAA TIPU3Ma U IIPaBUIIbHAS NHUPAMUJA; IPABWIbHAS TPEYroJibHAs NMHUpaMUa U IIPABUJIbHBIN
TeTpa’ap; kyo. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, JOJIEKAdp U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHanu, yriasl. I[lmomane OGokoBoM
MOBEPXHOCTH M TOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAAh OCHOBAHM, Teopema O OOKOBOI
MOBEPXHOCTU TMpsiIMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH W IOBEPXHOCTU IPaBHIILHOU
MApaMU/IbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMU/bl.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHUH IIPABUIIBHBIX MHOIOI'PaHHUKOB. CUMMETpUs
B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHUMMETPHUS NapaJUIeNIeNNNeN d, CUMMETPUsS MPaBUIBHBIX MPU3M,
CUMMETpPHUS IPAaBUILHON TUPAMUIBIL.

BCKTOpBI U KOOPAHWHATHI B IPOCTPAHCTBC



[ToHsiTHSI: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, AJIMHA HEHYJIEBOTO BEKTOpA; BEKTOPHI
KOJUIMHEapHbIE, COHANIPABIIEHHBIE W MPOTHBOIIOIOKHO HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeicTBHsI C BEKTOpPAMH: CIOXKEHHE U BEIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOKEHUE
BEKTOpa Ha ynciio. CBOMCTBA CIOKEHUST BEKTOpOB. CBOMCTBA YMHOKEHUSI BeKTOpa Ha yucio. [lonarue
KOMIUIaHapHbIe BEKTOpbI. llpu3Hak KomriaHapHocTH TpEX BekTopoB. [IpaBuio mapaienenumesa.
Teopema 0 pasznoxeHHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopam. I[IpsMoyronpHas cuctema
KoopauHaT B mpoctpancTtBe. Koopamnatel BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpa U
KOOpJMHATaAMH TOYEK. YTOJI MeXAy BekTropamu. CKalspHOe MPOU3BEACHUE BEKTOPOB.

11 knace

Tena BpaieHus

Ionsgarus: MUIMHAPHUYICCKAA MOBECPXHOCTh, KOHNYCCKAaA NOBCPXHOCTD, C(I)epI/IquKaSI IMOBCPXHOCTD,
oOpa3yromue mnoBepxHocTeil. Tema BpallleHus: UWIMHIpP, KOHYC, yCEUEHHBIH KOHYC, cdepa, miap.
B3aumuoe pacnosoxenue cepsl U IIIOCKOCTH; KacaTelbHasi TUIOCKOCTh K cdepe. M3o0paxkenue e
BpallleHus Ha TIocKOoCcTH. Pa3BépTka nmnunapa u konyca. Cummerpus cepsl 1 mapa.

O6vém. OcHoBHbIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIHLHOTO
napajuienienuneaa u cueAcTsus u3 He€. OObEM NPSAMOI M HAKJIOHHOM MPU3MBI, IMJIMHIPA, TUPAMHUIBI U
KoHyca. O0BEM mapa U mapoBOro CErMEHTA.

KomOunanmu Ten BpalieHus: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHIp, ONMMCAaHHAS
okoio muuHapa. [lepecedenue chepsl u mapa ¢ miockocThio. Kacanue mapa u cepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpPAaHHUKA, OMUCAHHOTO OKOJIO chepsl, chephl, BIUCAHHON B MHOTOTPAHHHUK WJIH TEJO
BpaICHHUS.

[Inomane MOBEpXHOCTH IWIMHIpA, KOHyca; Iwiomanb cdepsl U e€ uyacreit; [logobue B
npoctpancTBe. OTHoOmEeHUE 00BEMOB, TUIOMIAICH MOBEpXHOCTEH MOM0OHBIX (uryp. I[IpeodbpazoBanue
nono6usi, romoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPHUECKHX METO/IOB.

HOCTpOGHI/Ie CeUeHUI MHOTI'OTPpaHHUKOB U TECJI BpalllCHUA: CCUCHHA LHUIMHIApPA (HapaJIJIeJII)HO u
MEPIeHIUKYIIAPHO OCH), CEUEHUsI KOHYyca (MapajuielbHOe OCHOBAHUIO U MPOXOAIIEEe Yepe3 BEPIINHY),
CCUCHUA 1Iapa, MCTOABLI IMMOCTPOCHUA CCUCHUIL: MCTOJ CJICOAO0B, MCTOA BHYTPCHHEIO IMPOCKTHUPOBAHUA,
METO/I IEPEHOCa CeKYIIEH MIOCKOCTH.

BeKTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE

BexTtopel B mpoctpaHcTBe. Omepanuu Haja BeKTOpamMHu. BeKTOpHOE YMHOKEHHE BEKTOpOB.
CBolicTBa BEKTOPHOTO YMHOK€EHUS. [IpsAMOyrosbHas cucteMa KOOpJAUHAT B TpocTpancTBe. KoopanHAaThl
BekTopa. Pasnoxkenue BekTopa 1o ©0Oasucy. KoopAMHATHO-BEKTOpPHBIM METOJ TMpHU PEIIEHUU
reOMETPUUYECKUX 3a7ad.

JIBM>KEHUS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. Orobpaxenus. JBmwkeHuss u paBeHcTBO ¢uryp. OOmue cBoiicTBa
IBWKEHUH. Bunpl ABWKEHMH: mNapajulelbHBI MepeHoc, IeHTpalbHas CUMMETpHs, 3epKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus nompobus. [Ipsmas u cdepa Ditnepa.



TEMATHYECKOE INTAHUPOBAHUE

10 kaacc
KosmuecTBo yacos JJIeKTPOHHBIE
Ne ni/nn HaunmeHoBaHue pa3iesioB U TeM MPOrPaMMbl KOHTpOJILHbIE TMpakriueckie (undpossre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypes:
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
NPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U INIOCKOCTEH B g
POCTPAHCTBE
4 [TeprieHAUKYISAPHOCTD MPSIMBIX U TUIOCKOCTEH B o5
IIPOCTPAHCTBE
Vbl U paccTosHUS 16
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPCHI/IG, 000011IeHIe U CUCTeMATHU3aIlHs 5 )
3HAHHIA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 kaace

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KoHTpoJibHbIE IIpakTuyeckue (1ippopric)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamMTHYeCKasi TeOMETPHS 15 1
9 HOBTOPCHI/IC, 00001IIeHIe U CUCTeMATH3AITHS 15 1
3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24
5 [Inomaau noBepxHOCTU U OOBEMBI KPYIJIBIX 9 1
Tem
6 JIBrokeHUs 5 1
7 HOBTOPGHI/IG, 00001IeHIE U CUCTEMATH3AIHS 17 )
3HAHHH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA.
YIJYBJIEHHBIN YPOBEHbD».
[TosgscHuTenpHas 3anuckKa

VY4eOusblii Kypc «BepoSATHOCTb U CTATHUCTHUKA» YTIyOJIEHHOIO YPOBHS SIBISIETCS MPOAOHKEHHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yriIyOJEHHOTO YpPOBHS Ha YPOBHE CpeaHero oOmiero
oOpa3oBaHus. Y4eOHBIH Kypc mpeaHazHaueH g (GOPMUPOBAHUS y OOYYaAIOUIUXCS CTAaTHCTUYECKOM
KYJIbTYpPbI U IOHUMaHUs POJIM TEOPUM BEPOSITHOCTEN KaK MAaTEMaTUYECKOTO NHCTPYMEHTA /ISl U3yUEHUs
CIIy4allHbIX COOBITH, BEIMYMH U mporeccoB. llpu m3ydenun kypca oOoramarorcss MpeacTaBICHUS
00yJaromuxcs 0 METOJaX MCCIIEAOBAHM U3MEHYMBOIO MHpA, Pa3BUBACTCS MMOHUMAaHUE 3HAYMMOCTH U
OOIIHOCTH MaTEeMAaTUYECKUX METO/OB MMO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PEHHUS.

Copepxanue y4eOHOTO Kypca HampaBlieHO Ha 3aKpeIUICHHE 3HAHHH, MOTYYEHHBIX MPU HU3y4YEeHUH
Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HAa PAa3BUTHE TNPEACTABICHUI O CIy4ailHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKIYy HUMH Ha BaXKHBIX MPHUMEpaX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3
OKpy>Karomiero Mupa. B pesynprare y oOydarommxcs IODKHO cHOPMHUPOBATHCS IMPEICTaBICHUE O
Haubosee ynoTpeOUTENbHBIX M OOIIUMX MaTeMaTHYEeCKHX MOJIENSIX, HCIOJIb3YeMbIX [JIsl OMUCAHUS
AHTPOIIOMETPUUYECKUX U JAeMOrpauyecKrX BEIMYUH, MOTPEIIHOCTEH B pa3iMyHbIe POAA W3MEPEHUsX,
JUIUTEIBHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
MPOIIECCOB B 001IeCcTBE. YUEOHBIN KypC SBIsAECTCS 0a30 11 OCBOCHHSI BEPOSATHOCTHO-CTATUCTHUECKUX
METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJIbKO WHXKEHEPHBIX CIEHUANIbHOCTEH, HO TakKkKe
COLIMAJIbHBIX M IICUXOJIOTUYECKUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAUMTEIbHOU
Mepe HCTONb3YIOT anmapaT aHalin3a O0oNbIIuX AaHHBIX. [[eHTpaabHyI0 YacTh yueOHOTrO Kypca 3aHUMAeT
oOCyXIeHue 3aKkoHa OonbmMX 4YHucen — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOABI, HMEIOMIETO
MaTeMaTHYeCKyIo (hOpManu3aluio.

B cooTBeTcTBUY € yKa3aHHBIMU LEISIMU B CTPYKTYpe Y4eOHOTo Kypca « BeposiITHOCTh U CTaTUCTUKA»
Ha YrIyONEHHOM YPOBHE BBIIENIEHBI OCHOBHBIE coOjepKaTelbHble NUHUU: «CiydaliHble COOBITHUS U
BEpPOATHOCTU» U «CilydaliHble BETUYUHBI U 3aKOH OOJIBLINX YHCEI.

[ToMMMO OCHOBHBIX JUHHI B Y4eOHBIM KypC BKIIIOUEHBI AJIEMEHTHI T€OpUH rpadoB U TEOpUU
MHOKECTB, HEOOXOJMMBIE JUIsl IOJHOLIEHHOTO OCBOEHHMS MaTrepuaja JAHHOIO ydyeOHOro Kypca u
CME)KHBIX MaTEMaTHUYECKUX y4EOHBIX KYPCOB.

Conepxanue nuHUN «CiyyaiiHble COOBITHSL M BEPOSATHOCTHY CIYKUT OCHOBOM JUIsl (hOpMHUpOBaHUS
IIPEJICTABICHUN O PACIpPENEICHUN BEPOATHOCTEN MEXY 3HAUEHUSMHU CIydyallHBIX BEJIWYMH. BaxHyro
4acTb B 3TOH COAEpX aTeNbHON JIMHUM 3aHUMAaeT H3y4ye€HUE TE€OMETPUYECKOr0 M OMHOMHAIBLHOTO
pacnpenelieHnii 1 3HaKOMCTBO C HMX HENPEPHIBHBIMHA aHAJIOTaMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeesieHusIMU.

Temsl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIy4YallHBIMU BEIMUYNHAMU U PACIPEICIICHUIMH, aKIEHTUPYIOT
BHUMaHHE OOYYalOIIMXCS HA OMMCAHUM U M3YUYEHUU CIy4YalHbBIX SBJICHHHM C TIOMOIIbIO HEIpPEPbIBHBIX
¢ynkuuit. OCHOBHOE BHUMaHHE yJIENIeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY pacIipeleIeHUsIM.

B ydyeOHOM Kypce npeaycMaTpUBAeTCs O3HAKOMUTEIbHOE HM3YYEHHE CBSI3U MEXKAY CIy4alHBIMU
BEIMYMHAMU U ONHMCAHUE 3TOW CBSA3M C MOMOLIbI0 KOI(D(UIMEHTa KOPPEISIMA U €ro BHIOOPOYHOIO
aHajiora. JTU AJIEMEHTHI COAEpX aHUs pa3BUBAIOT TeMy «JlMarpaMMbl pacceMBaHUs», U3YyYEHHYIO Ha
YPOBHE OCHOBHOT'0 00111ero 00pa3oBaHusi, 1 BO MHOI'OM OIMMPAIOTCS Ha CBEJICHHs U3 KYypCOB anreOpbl U
TE€OMETPUH.

Emé oauH s1eMeHT colepikaHus, KOTOpBIM NpelaraeTcsi Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEI0BATEIBHOCTh CIIy4alHbIX HE3aBHCHMBIX COOBITHH, HACTyMaloIMX B €IWHUIY BpPEMEHHU.
O3HakoMJIEHHE C pacHpeesieHMeM BEpOSTHOCTEH KOJIMYECTBAa TaKUX COOBITUH HOCHT pa3BUBAIOIIMN
XapakTep U SBISETCS aKTyalbHBIM JUISl OyAymuX aOWUTypHUEHTOB, IMOCTYMAIOIMIUX Ha Yy4yeOHbIE
CMELUAIBbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMU, IICUXOJIOTUEN U YIIPaBIECHUEM.

Ha uzyuenue yue6Horo kypca «BeposTHOCTh M CTaTUCTHKA» Ha YTIyOJI€HHOM YPOBHE OTBOAUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).

IINIAHUPYEMBIE PE3YJIbTATBI

1) Tpa)xIaHCKOI'O BOCIIUTAHUA:



c(OPMHPOBAHHOCTH IPAXKTAHCKON MO3UIIMK 00YUYAIOMIEroCcsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
poccuiickoro o0IecTBa, MPeICTaBICHHE 0 MaTEMaTUYECKUX OCHOBAX ()YHKLIIMOHHWPOBAHUS pPa3IMYHBIX
CTPYKTYp, SBICHHI, NpOLEAYp TpakIaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE
B3aMMO/IEHICTBOBATh C COLIMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAUCHUEM;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh POCCHUMCKON TIpaXJaHCKOW WICHTUYHOCTH, YBAKEHHMSI K MPOILIOMY MU
HACTOSIIEMY POCCHMCKOM MAaTE€MAaTHKH, LIEHHOCTHOE OTHOIIEHME K JOCTHKEHUAM POCCHUCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTHYeCKOM IIKOJIbl, MCIOJIb30BAHUE 3TUX JIOCTHIKEHUH B APYrHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Haponaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOI0 IMOBEACHHUS, CBI3aHHOIO C IIPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUN HayKd U
JeSTEeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIZa B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 5cTeTUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpY, BKIIOYas O3CTETUKY MAaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUH, BOCOPUUMYHUBOCTh K MAaTEMAaTHUECKUM aCIIEKTaM Pa3InYHbIX
BUJIOB UCKYCCTBA;

5) ¢hbU3UYIECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH yYMEHHUS TPUMEHITh MaTeMAaTH4YEeCKHE 3HAaHUS B HMHTEpEcax 3/J0pOBOTO U
Oe3omacHoro obpasa >KH3HH, OTBETCTBEHHOE OTHOLICHHME K CBOEMY 3JI0POBBIO (310pOBOE MHTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, pEryysipHas (U3NYecKas aKTHBHOCTbH), (pusmueckoe
COBEPILIECHCTBOBAHUE IIPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1E€ATEIIBHOCTBIO;

6) TPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHME LIEHHOCTH TpPYAOJIIO0US, HHTEpeC K pa3IuyHbIM cdepam
npoeCCHOHATLHOMN ACATEIBHOCTH, CBA3aHHBIM C MATEMATHKOW U €€ MPUIIOKESHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHbIM BBIOOP Oyaymied mnpodeccuu M peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHBIEC IUIAHBI,
TOTOBHOCTb M CIOCOOHOCTh K MaTe€MAaTHUYECKOMY OOPa30BaHMIO U CaMOOOPA30BaHMIO HA MPOTSKEHUU
BCEHl JKM3HHU, TOTOBHOCTh K aKTMBHOMY YYacCTHUIO B PEIIEHUM MPAKTHMYECKHX 3ajady MaTeMaTHYecKOu
HaIPaBJIEHHOCTH;

7) 3KOJOrMYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTb IKOJIOTMUYECKON KYIbTYPbl, IOHUMAHUE BIUSHUS COLHMATbHO-DKOHOMUYECKUX
MPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBbHOM Cpelbl, OCO3HAHHE IJI00AJBHOIO XapakTepa
9KOJIOTMUYECKUX MPOOJIeM, OpUEHTAlUsl Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH OKpY:Karollei cpe/bl, IIIaHUPOBAHNE TMOCTYIKOB U OLIEHKU MX BO3MOXKHBIX MOCIEICTBUNA A
OKpY>Karollen Cpeibl;

8) IeHHOCTH HayYHOI'O TTO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
U OOLIECTBEHHOM NpPAaKTUKH, TMOHMMaHUE MaTeMaTHYeCKOM Hayku Kak cdepbl dYeaoBeYecKon
NeSITEIbHOCTH, JTAloB €€ pa3BUTUS M 3HAYMMOCTHU JJI Pa3BUTUS LUBUIM3ALMM, OBJIAJCHUE S3BIKOM
MaTeMaTHKU ¥ MaTeMaTUYeCKON KyJIbTYpOl KaK CpeJCTBOM IMO3HAHUS MUPa, TOTOBHOCTH OCYILECTBIIATh
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO I€ATENbHOCTh MHANBUIYAJILHO U B IPYyIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATbI

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JEHCTBUS

ba3oBble tornueckue NeCcTBUs:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE NMPU3HAKM MAaTEMaTH4YECKHMX OOBEKTOB, MOHSATUH,
OTHOILIEHUN MEX]Ty TOHATUAMH, (OPMYIIUPOBATH OTIPEIEICHUS TOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU TPOBOAMMOIO aHAIIN34;

BOCIIPUHMMATh,  (QOpPMYIUpOBaTH M  MpeoOpa3oBBIBATh  CYKICHMS:  YTBEPAWUTENbHbIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUMs B (akTax, JaHHBIX,
HaONIIOJIEHUSAX W YTBEPXKIEHUSX, NpeiaraTh KpUTEPUM Ui BBISIBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;



JeNaTh BBIBOJABI C HCIOJNB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYeHU N, YMO3aKIIOUCHHI 110 aHAJIOTHH;

MPOBOJNTh CAMOCTOSITEIBHO JOKA3aTEeNIbCTBA MATEMAaTHUYECKHX YTBEPXKACHUU (TIpSMBIE M OT
MPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOIUTH NMPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CIIOCOO pelieHus y4eOHOH 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BEIOMpaTh HanOOJIee OIXO AN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBeie uccnenoBaTeIbCKue ICHCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIHCKUH HHCTPYMEHT TIO3HAHMSI, (HOPMYIUPOBATH BOIIPOCHI,
(buKcupyIIre IPOTUBOpEYHe, TPOOIeMy, YCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE;

MPOBOJIUTh CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCIICOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTECH MEXIy
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITeNILHO  (pOopMynHpOBaTH OOOOIICHHS W BBIBOJALI MO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
000011eHMIT;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, & TAKXKE BBIJABHTaTh IMPEANOIONKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nuapopmanmei:

BBISBJIATH ACPUITTH HHOPMAIIUHU, JTaHHBIX, HEOOXOIUMBIX JIJISI OTBETAa HA BOIIPOC M JIJISI PEIICHUS
3aJ1auu;

BEIOMpaATh WHGOPMAITUIO U3 UCTOYHUKOB PA3IMIHBIX THIIOB, aHATH3UPOBATH, CUCTEMATU3UPOBATH U
UHTEPIPETHUPOBATH UHPOPMAITUIO PA3IIUYHBIX BUIIOB U ()OPM MPEIICTABICHHUS,

CTPYKTYypUpPOBaTh HH(DOPMALHIO, TPEACTABIATE €€ B pa3sIUYHBIX (QopMax, HLIIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO C(HOPMYIUPOBAHHBIM KPUTECPHUSIM.

KoMMyHHKATHBHBIC YHUBEPCAIBHBIC YICOHBIC IEHCTBUS

OO01enue:

BOCIIPUHUMATh U (hOPMYJITHPOBATH CYKJIEHUS] B COOTBETCTBUHU C YCJIOBHSIMHU M ILIEJSIMH OOIIECHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXkaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX U IUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBINA PE3YIIbTAT;

B X0JIe 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TeMBbI, MPOOIEMBI, pelraeMoit
3a/1aud, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOWCK PEIICHHs, COMOCTaBJISATh CBOU CYXKICHHUS C
CYXKJCHUSIMH JAPYTUX YYAaCTHUKOB JUAIOTa, OOHAPY)KMBaTh pa3Iu4Me M CXOACTBO TMO3UIUH, B
KOpPpeKTHOI opme PopMyIUpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

NPEACTABIATh  pe3yJbTaThl PEIICHWS 3a7auyd, OHKCIIEPUMEHTa, MCCIEOBAaHUs, IPOEKTa,
CaMOCTOATENILHO BBIOMpaTh (PopMaT BBICTYIUICHHS C YYETOM 3ajad TMPE3CHTAIMH W OCOOCHHOCTEH
ayJIuTOPHH.

PerynatuBHble yHUBEpcaibHbIe yueOHbIE JeCTBUS

Camoopranuzanus:

COCTABJIATH IJIAH, AITOPUTM PELICHHUs 3a7aud, BEIOUPATh CIOCO0 peIIeHus ¢ y4ETOM MMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUH ¢
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOIIb, SMOLIMOHAIBHBIA NHTEIUICKT:

BJaJIeTh HaBBIKAMU I103HABATEIbHON pe(IEeKCHMH KaKk OCO3HAHUS COBEpIIAEMBIX JCUCTBUI U
MBICITUTENIBHBIX TIPOIECCOB, HUX PE3YJIbTAaTOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YeCKON 3aauH;

MIPeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIIEHUH 3a]]aul, BHOCUTh KOPPEKTUBHI B
JeITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;



OLICHUBATh COOTBETCTBUEC PE3yJIbTaTa LEIH U YCJIOBUSAM, OOBSCHATH MPHUUUHBI JOCTHIKCHUS WM
HEJIOCTHIKCHHS PE3YIbTaTOB AEITEIbHOCTH, HAXOJUTh OMIHOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs JAeATENLHOCTD:

MMOHMMAaTh U MCIIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW M MHIAMBHIyaTbHON pabOTHI IPH PEIICHUN
yueOHBIX 3a/1a4, IPUHUMATh 1€JIb COBMECTHOM JIEATCILHOCTH, TNIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpeieiaaTh BHIbI pabOT, JOrOBapHBaThCSA, OOCYKIAATh MPOLECC M PE3yJIbTaT paboTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEH;

y4aCTBOBATh B IPYIIOBBIX GopMax paboTel (00CYKIACHHS, 0OMEH MHEHHMH, «MO3TOBBIE IIITYPMBI» U
WHBIC), BBINOJHATH CBOK YacTh PabOThl M KOOPAMHHPOBATH CBOM JCHCTBHUS C IPYTUMH UYJICHAMHU
KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OO MPOIYKT IO KPUTEPHUAM, CHOPMYIHPOBAHHBIM
YY4aCTHUKAMHU B3aUMO/ICHCTBUSI.

INVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI (IIO 'OJAM OBYUYEHMUS)

K xoniy 10 kimacca 00y4Jaromuiicss Hay4YnuTCs:

CBOOOHO ONepUpPOBATh MOHATHAMH: Tpad, mnockuii rpad), cBA3HbIN rpad, myTh B rpade, Henb, UK,
JIepeBO, CTEIIEHb BEPILUHBI, IEPEBO CIYyYalHOTO SKCIIEPUMEHTA,

CBOOOJIHO ONEPUPOBATH TOHATUSMU: CIy4aWHBIA JKCHEPUMEHT (OMBIT), CIydallHOE COOBITHE,
3JIEMEHTapHOE cly4yaiHoe COObITHE (JIEMEHTAPHBIN UCXO/T) CIIy4alfHOT'O OIbITA, HAXOUTh BEPOSITHOCTU
COOBITHI B OTBITaX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITHAMU;

HaXoAuTh U (OPMYIUPOBATH COOBITHUSA: IepeceyeHre, 00bEeJMHEHNE NaHHbIX COOBITHH, COOBITHE,
IIPOTUBOIOJIOKHOE JAHHOMY, UCI0JIb30BaTh JUarpaMmbl Jiiepa, KOOPAUHATHYIO IPSIMYIO JJIs pELICHUS
3ajiay, MOJIb30BaThCs (POPMYJIION CIIOKEHUSI BEPOSITHOCTEHN JJIs1 BEPOATHOCTEH JIBYX M TpeX ClydaiHbIX
COOBITHIA;

ONEpUPOBATh MOHATHSMU: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEpOATHOCTEH, HE3aBUCHUMBbIE
COOBITHS, IEPEBO CIIYYAaHHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHH C MOMOIIBIO MpaBHIIA
YMHOXKEHUS, JIepeBa CIy4allHOrO OIbITa, MCIOJb30BaTh (OPMYIy IOJHON BEpOSTHOCTH, (opMyny
baiieca mpu pemieHnu 3amay, ONpeAessATh HE3aBUCUMOCTHh COOBITHH MO (GOpMyNe U MO OpraHU3aluu
CIIy4ailHOT 0 3KCIIEpUMEHTA;

MPUMEHATh W3YyYEHHBbIE KOMOHMHATOpHBIE (DOPMYIBI AJISi TIEPEUUCICHHS SJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHbBIX COOBITUH CIy4allHOrO OMbITA, PELICHUS 3a1a4 110 TEOPUU BEPOSITHOCTEH;

cBOOO/IHO ONEpUpOBaTh NOHITUAMU: OMHAPHBIN CIydyalHBIM ONBIT (MCHBITAHUE), YCIIEX U HEy/aya,
HE3aBUCHMBbIE UCIIBITAHUS, CEPUS UCIIBITAHUI, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU UCIIBITAHUM J10
NIEpBOro ycrexa, B CepUM HCIbITaHUK bepHy/uM, B OmbITe, CBA3aHHOM CO CIIy4allHBIM BBIOOpOM M3
KOHEYHON COBOKYITHOCTH;

CcBOOOZIHO ONEpUpOBaTh MOHATHAMM: CilydailHas BEJIMYMHA, paCHpelelIeHHe BEpOSTHOCTEH,
auarpamMma paclpenesieHusi, OWHapHas ciydaiiHas BeNUYMHA, I'€OMETpPUUYECKoe, OMHOMHAIILHOE
pacripeiesieHue.

K koniy 11 knacca oOyuaromnuiics HayquTcs:

OTIEpUPOBATh MOHATUSAMHU: COBMECTHOE pACHpEleNIeHHE JIBYX CIIy4allHbIX BEJIWYUH, UCIOJIb30BaTh
TaOIUIly COBMECTHOTO DAaCHpeleNieHHs] BYX CIy4alHBIX BEJIWYMH JUIS BBIIEJIEHUS pPacHperesieHHs
Ka)KJJ0W BEJTMUMHBI, ONIPEICIICHNS HE3aBUCUMOCTH CIy4YailHbIX BEJINYUH;

CBOOOJHO ONEpUpPOBATh IMOHATHEM MaTeMaTHMYeCKOro OXKUAAHUSA  CIydyallHOW  BEIMYMHBI
(pacnpenenenus), MPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OKUJAHUS MPHU PEIICHUU 3aja4, BIYUCIATD
MaTeMaTHYeCKOe OKUaHne OMHOMUAIBHOTO U T€OMETPUUYECKOTO PaCIpeIesICHHH;

CcBOOOHO ONEpPUPOBATh MOHATHAMH: TUCHEPCHS, CTAHJAPTHOE OTKIOHEHUE CIy4YailHOW BEIMYUHBI,
IIPUMEHSTh CBOMCTBA JWUCIEPCUM CIy4YailHOW BEIMYMHBI (paclpeneneHus) Npu PpEeLIeHUH 3azad,
BBIUMCIATh JUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHWE TeOMETPUUYECKOro U  OWHOMHAILHOTO
pacIpeeieHuN;

BBIUUCIIATh BBIOOPOYHBIE XapaKTEPUCTUKH MO JAaHHOW BBHIOOPKE U OLIEHHWBATh XapaKTEPUCTUKU
TeHEpaJIbHONM COBOKYMHOCTH JIaHHBIX MO BBIOOPOYHBIM XapakTepucTukaM. OIEeHMBAaTh BEPOSITHOCTU
COOBITUA W TPOBEPSITH MPOCTEHIINE CTATUCTUYECKHWE TUIOTE3bl, MOJB3YSICh H3Y4YEHHBIMU
pacnpeesIeHUsIMU.

COJAEP/)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)



10 KJTACC

I'pad, cBsa3ubIif Tpad, myTtu B rpade: nukis U 1enu. CteneHs (BaIGHTHOCTH) BepIIuHEL. ['padbr Ha
IIJIOCKOCTH. [lepeBbs.

Crny4daifHple SKCIIEPUMEHTHI (OIBITHI) U CIyYalHbIC COOBITHS. DJIEMEHTapHBbIC COOBITHS (MCXOJIBI).
BeposiTHOCTB citydaiiHOro coObITUS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITUN. CilydaliHbIE OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanmu HaJ COOBITUSAME: TIEpeceueHne, 00beJMHEHUE, IPOTUBOIOIOKHbIE COOBITHS. J{narpaMmbl
Ditnepa. @opMmyiia CII0KEHUSI BEPOSATHOCTEH.

VYciioBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo cinydaitHOro akcriepumenTa. @opmyiia
notHOU BepositHOocTH. Dopmyra balieca. HezaBucrumbie coObITHS.

bunapHblli ciydaliHbIIl ONBIT (MCIIBITaHKE), ycex M Heynada. HezaBucumble ucnbitanus. Cepust
HE3aBHCHUMBIX HCIBITAHUNA [0 mepBoro ycmexa. I[lepecranoBku u dakropuan. Uucio codeTaHuil.
Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTbITaHui beprymmu. CiiyqaifHblid BBIOOp W3 KOHEYHON COBOKYITHOCTH.

Canyuaitnas BennuuHa. Pacnipenenenue BepositTHocTel. [lnarpamma pacnpenenenus. Onepanuu Haj
CllydaiilHBIMHM BelduuuHaMu. buHapHas cinywaitHas BenuuuHa. [Ipumepsl pacnpeseneHuil, B TOM 4YUCIe
reoMeTpUYECKOe U OMHOMHUAIBHOE.

11 KITACC

CoBMecTHOE paclpesiesieHue IByX Ciay4daiHbIX BeqnuuH. He3aBucumble ciydaliHble BETUYHHBI.

Matemaruueckoe OXUIaHHE cClydyallHOW BenuuuHbl (pacrpeneneHus). [Ipumepsl npuMeHEHUS
MaTeMaTHYeCKOro OXXKuJaHusd (cTpaxoBaHue, Jjorepes). MareMaTHuecKkoe OKuAaHue OuHapHOU
CIIy4allHOM BeIM4YuHbI. MaTemMaTHdecKkoe 0XXUAAHUE CYMMBI CIydalHBIX BEIWYUMH. MareMmarndeckoe
OKHJIaHUE TEOMETPUYECKOTr0 U OMHOMMAIBHOIO paclpeieeHuH.

Jucnepcusi U cTaHIapTHOE OTKJIOHEHHE CIydailHOW BenuuuHbl (pacnpenenceHus). Jucnepcus
OuHapHOM ciyyailHOM BenMuuHBI. MaremMaTHuyecKoe OXHJaHHE MPOMU3BEIEHHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHMBIX CIlyJalHbIX Benu4uH. Jlucrepcuss W CTaHJApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO
pacnpezenenus. Jlucrnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PACIIPEACICHUS.

HepaBenctBo UYeoOnimeéBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akoH OOJNBIIUX YHCEN.
BeiOopounblii  MeTon ucciaenoBaHuid. Bwibopounble xapakTepucTHKH. OlleHUBaHHE BEPOSTHOCTU
COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mNpocTEHIIMX THUMOTE3 C TOMOIIBI0 HM3YyYEHHBIX
pacrpeneeHui.

HenpepsiBHble  cnydaiinble  BenuuuHbl. [Ipumeppl. @DyHKIMSA  IUIOTHOCTH  BEPOSITHOCTH
pacnpezenenus. PaBHOMepHOE pacipeIelIeHHEe U €r0 CBOMCTBA. 3a1auk, IPUBOJAIINE K I0KA3aTEILHOMY
pacnpezenieHuio. 3ajadd, TNPUBOASIIME K HOPMaJbHOMY pachnpenesneHnto. @DyHKIHS IUIOTHOCTH
BEPOSTHOCTH IIOKA3aTeIbHOTO paclpeneseHus, (YHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAalbHOTO
pacnpenenenns. @yHKIHS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPECIICHMUS.

ITocnenoBaTenbHOCTh OUHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1aun, MPUBOJAIINE K paclpeIeIeHUI0
Ilyaccona.

KoBapuanus nsyx ciydailHeix BennuuH. Kosdduuument nuneinoit koppensiuu. CoBMecTHbIE
HaO0/IeHUsl ABYX BeIMYMH. BbIOOpOUHBIN KOA(pUIMEHT Koppensuuu. Paznuune Mexay JTUHEHHOMN
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHOH CBA3bI0. JIMHEIHAs perpeccusi, METO HAaMMEHbIINX KBaIpaToB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KoanvectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
5 Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
) Ucnpiranusa beprnynnu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUNHBI U paclIpeeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kounrpoabusie IIpakTuueckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3aK0H OOMBIINX YHUCET 5
2 DJIEMEHTHI MATEMATUYECKON CTATUCTUKH 6
HenpepriBHbIE CllydaiiHbIE BETUYHMHBI
3 (pacnipenienieHust ), TOKa3aTeIbHOE U 4
HOPMAJIBLHOE paclpeaeTIeHuUs
Pacnpenenenue Ilyaccona
CBsi3b MEXTy CITy4alHBIMH BETTUIHMHAMU
O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 11 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 0
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