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INOACHUTEJIBHASA 3ATINCKA

ITpumepHas pabouas mporpamma 1o yueOHoMmy npeamery «MaTemaTtuka» yriryOnEHHOro ypoBHS it
obyuaromuxcs 10—11 kmaccoB pa3paborana Ha ocHOoBe DefepasbHOTO TroCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHETO OO0Iero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, W TPAAULUN POCCUHCKOTO
oOpa3zoBanus. Peanuzanuss mporpamMMmbl 00ECHEUMBAET OBJIAJCHUE KIIOYEBBIMH KOMIIETEHIMSIMH,
COCTaBJISIOUIMMHM OCHOBY JJII CaMOpa3BUTHsI U  HENPEPBIBHOIO 00pa3oBaHMs, LIEIOCTHOCTD
OO0IIEKYJITYPHOI'O, IMYHOCTHOTO U IIO3HABATEJILHOTO PA3BUTHSL TMUYHOCTH 00OYYaOLIUXCS.

B paboueii mporpamMMe yuTeHBI WIeH W TMOJNOXKEeHHS «KOHIENMHU pa3BUTHS MATEMAaTHYECKOTO
obpasoBanus B Poccuiickoil @enepanun». B cooTBeTCTBUM ¢ Ha3BaHHWEM KOHLEMIMU MAaTeMaTHYecKoe
o0Opa3oBaHHe JOJDKHO, B YAaCTHOCTH, pellaTh 3a4ady oOecredeHHs HEOOXOAMMOro CTpaHE YHCIIa
BBIITYCKHUKOB, MaTeéMaTH4YecKas IOArOTOBKA KOTOPBIX JOCTATOYHA JUIsS IPOJOJIKEHUs 00pa3oBaHUs 110
pa3IMyYHBIM HANpaBICHUSIM, BKIIOYas IPENOJaBaHUE MAaTEMAaTHKH, MaTeMaTHYECKHE HCCIEI0BaHUS,
paboty B cdepe HHOOPMALMOHHBIX TEXHOJIOIMH M [1p., a TakkKe oOecrneueHus A Kaxaoro
o0ydJaromerocsi BO3MOXHOCTH JOCTIDKEHHS MAaTeMaTHYeCKOW TIOATOTOBKM B COOTBETCTBUU C
HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha pelleHHe 3THX 3aj4ad HaueneHa llpumepHass pabouas
nporpamMma yriry0JaEHHOTO YPOBHSL.

B snoxy uugpoBoii Tpanchopmaiu Bcex cdep 4enoBe4ecKoil AeATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 XOpomled MaTeMaTH4eCKOHl MOArOTOBKH. JTO
00YCJIOBJIEHO TE€M, YTO B HAIllM JTHU PACTET YUCIIO CIIEUABHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTEeMaTUKHU: B B c(epe SKOHOMUKH, U B OU3HECE, i B TEXHOJIIOTUIECKUX 00IaCTIX, U TAKe
B r'yMaHUTapHbIX cepax. Takum oO6pazom, Kpyr oOyyaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAaHOBUTCS
3HAYUMBIM IpeaMeToM, (yHIaMEeHTOM oOpa3oBaHHs, CYLIECTBEHHO pacuiupsiercs. B Hero Bxoadr He
TOJIBKO OOyuaromuecs, IJIAHUPYIOIIME 3aHMMAThCsl TBOPYECKOM M MCCIEN0BAaTENbCKOM paboTol B
o0lacT MaTeMaTuKH, MHPOPMATHUKH, (PHU3MKH, SKOHOMHKH M B APYrUX O0NacCTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl MCII0JIb30BaHMsI B IPO(ECCUsiX, HE CBSI3aHHBIX HETOCPEACTBEHHO C HEH.

[lpuknanHas 3HaYUMOCTh MAaTeMaTUKU OOYyCJIOBJIEHA TE€M, 4YTO €€ MpPeAMETOM SBISIOTCS
(dyHIaMeHTaJIbHbIe CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOIIEHHUS, (YHKIMOHAJIbHBIE 3aBUCUMOCTH M KaTErOpUU HEOINPEAEIEHHOCTH, OT IPOCTEHIINX,
YCBaWBaeMbIX B HENOCPEACTBEHHOM OIBITE, JJO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX Ul Pa3BUTHS
HAy4YHBIX ¥ TEXHOJOTHYECKUX Ujel. be3 KOHKpEeTHbIX MaTeMaTUUECKUX 3HAaHUH 3aTPYyAHEHO TOHUMaHHE
IIPUHLIMIIOB YCTPOMCTBA M HCIOJIB30BAaHUS COBPEMEHHON TEXHUKHU, BOCHPHUATHE W HHTEPIpETaLMs
pa3HOOOpa3HOW COLMANBHOM, HSKOHOMHUYECKOM, NOJUTHYECKOW uH(popManuu, ManodpQexTuBHa
MOBCEJIHEBHAsl MpaKTUYecKas JIesATeNbHOCTh. Bo MHOrumx cdepax mpodeccHoHanbHON NesTeIbHOCTH
TpeOYIOTCS YMEHUS BBINOJIHATh Pacd€Thl, COCTABIIATH AJITOPUTMBI, IPUMEHATH (HOPMYIIbI, TPOBOIUTH
reOMEeTPHUECKUE U3MEPEHHSI U TIOCTPOCHHUS, YNTaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATh U IPECTABIATh
nH(pOopMalKIo B BUJE TaOIUL, AMarpaMM U TpaduKOB, IOHUMATh BEPOSITHOCTHBIA XapaKTep CiaydailHbIX
COOBITHIA.

OAHOBpPEMEHHO C pacUIMpeHueM cep MPUMEHEHHs MaTeMaTHUKH B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaXXHBIM CTAHOBHUTCS MAaTeMaTHYECKHUH CTHJIb MBILIUICHUS, MPOSABISIOMIUNACA B ONpeAeaEHHBIX
YMCTBEHHBIX HaBbIKax. B mpornecce n3ydeHus MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIIIJICHUS
YeJI0BEKa €CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCS MHIYKIMS U JAeTyKIHs, 00001eHe 1 KOHKPETH3alus,
aHaJIU3 W CHUHTE3, KiIaccupuKalusg M CcUcTeMmarusanus, adcrparupoBaHue M aHanorus. OOBEKTHI
MaTEMaTHYECKUX YMO3AKIYEHNUH, TPaBUJIa X KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MIOCTPOCHUM, CHOCOOCTBYIOT BBIpaOOTKE YyMeHHUs (opMynHpoBaTh, OOOCHOBBIBaTH M JIOKa3bIBATh
CYXJIEHUsS, TeM caMbIM (POPMHUPYIOT JIOTHUECKUIH CTWIIb MBIIUIEHUS. Benymias ponb NpUHAIUICKUT
MaTeMaThke B (OPMUPOBAHMM AJTOPUTMHUYECKOM KOMIIOHEHTHI MBILIUIEHUS U BOCHUTAHUHM YMEHHI
J€MCTBOBATH I10 33JJaHHBIM aJTOPUTMaM, COBEPLIEHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B
MpoLIecCce pelIeH s 3a7a4 — OCHOBBI [l OpraHU3aluu yueOHON e TeIbHOCTH Ha YpOKax MaTeMaTUKH
— pa3BHUBAIOTCS TBOpPUYECKAs U NMPUKJIAIHAs CTOPOHBI MBIIICHUS.

OOyuenne MaTemMaTHKe Ja€T BO3MOXKHOCTb Pa3BUBATh y Yy4YalIUXCAd TOYHYIO, PAllMOHAIbHYIO U
MHPOPMATHUBHYIO peuYb, YMEHHE OTOMpaTh Hambosiee NOJAXOAAILINE S3bIKOBBIE, CHMBOJIUYECKUE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIEHUIN 1 HAIISTHOTO UX MPECTaBICHUS.



Heo0XoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SBISETCS OOIIee
3HAKOMCTBO C METOJaMH TO3HAHUS JEHCTBUTENILHOCTH, MpPEACTAaBICHUE O IMpeIMeTe U METOJe
MaTeMaTHKH, €ro OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMaHHMTapHBIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHHUST MAaTeMaTHUKU JUIsl peUleHHs Hay4YHbIX M TPUKIAIHBIX 3afad. TakuM o0Opazowm,
MaTeMaTH4ecKkoe 00pa3oBaHne BHOCUT CBOM BKJIaJ B (hopMUpOBaHUE OOLICH KyJIbTyphl YEIOBEKA.

N3ydyeHne MmaTeMaTuKH CIOCOOCTBYET ACTETUYECKOMY BOCITUTAHHUIO YEIOBEKa, TOHUMAHUIO KPACOThI
U M3SIIeCTBA MAaTEMATUYECKHX PACCYXIEHUH, BOCIPHUATHIO T€OMETPUYECKUX (POPM, YCBOCHHIO UICU
CUMMETPUH.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

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

* (QopmupoBaHUE LIEHTPAIBHBIX MAaTEeMAaTUYECKUX MOHATHH (UHMCIIO, BEIMYMHA, T€OMETPHUYECKas
¢urypa, mepeMeHHas, BEPOSATHOCTb, (YHKIMS, MPOU3BOJAHAS, MHTErpai), 00ECIEYHBAIOIINX
MIPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOTO 00Pa30BaHUsI 00YYarOIINXCS;

* IIOABEACHUE y4YalUXCs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H MaTEMaTUKU
U OKPY’KaIOILIEro MUpa, MOHUMAHUIO MATEMaTHKU KaK YacTH 00Iel KyJIbTyphbl UeJIOBEUYECTBA;

* pa3BUTHE MHTEUICKTYyalbHBIX M TBOPYECKUX CIOCOOHOCTEH YdYalMXcsi, IO3HABATEIbHOM
aKTUBHOCTH, WCCIIEOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUICHUSA, HHTEpEca K HU3YYCHHUIO
MaTeMaTHKH;

* (QopmupoBanue (QYHKIMOHATHHOW MAaTEeMAaTUYECKOM TPaMOTHOCTH: YyMEHHS pPAaclo3HaBaTh
MaTeMaTHYECKUE aCHEKThl B PEANbHBIX JKU3HCHHBIX CHTYalUSAX W TPU W3YYEHUH JPYTUX y4eOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEMH, (POPMYIIUPOBATH UX HA S3bIKE MATEMATHKHU
U cO37aBaTh MaTeMaTUYECKUE MOJIENIH, IPUMEHITh OCBOEHHBI MaTEMaTUUECKUM armapar J1js peleHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YJIbTATHL.

OcHOBHBIC JIMHHH cojcpkaHus Kypca maremaruku B 10 —I11kmaccax yriayOJ€HHOTO YpOBHS:
«Yucna u BeIMUCICHU», «Anredpa» («Anredbpandeckie BbIpAKEHU», «YPAaBHEHUS U HEPABEHCTBAY),
«Havana marematnueckoro anamuza», «l'eomerpusi» («I'eomerpuueckue QUIypbl U UX CBOWCTBay,
«M3mepeHne reoMeTpUYeCcKUX BEJIHMUUHY), «BEpOATHOCTD U CTaTUCTUKAY. JJaHHBIE TUHUU PA3BUBAIOTCS
napajulesIbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT IPYIoH,
a B TECHOM KOHTaKTe M B3auMojeicTBuu. Kpome 3Toro, ux oObequHSET JOrHUECKas COCTaBJISIONIas,
TPaJMLIMOHHO TIPUCYIAs MaTeMaTUKE W MPOHU3bIBAIOIIAsl BCE MaTeMaTUYeCKUe Kypchbl U
cozepxkarenbHble TUHUM. CdopmynupoBaHHoe B DenepaiabHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJIapTe cpenHero oobmero oOpa3oBaHUs TpeOOBaHME «YMEHHE OIEpUPOBATH MOHITHSIMMU:
OIIpEZICNICHUE, AKCUOMA, TEOPEMa, CJEJICTBHE, CBOMCTBO, INPHU3HAK, J0KA3aTEIbCTBO, PAaBHOCHJIbHbBIE
(GbopMyNnUpoBKY; yMeHHE (OPMYIUPOBATH OOpaTHOE M MPOTHUBOMNOJIOKHOE YTBEP)KIEHUE, MPUBOIUTH
IIpUMEPbl M KOHTPIPHUMEPHI, HCIONb30BaTh METOJ MAaTEMAaTHYECKOM WHAYKLHH; IPOBOJUTH
JIOKa3aTeNIbHBIE PACCY)KJEHUS TMpH pPELIEeHUM 3ajad, OIEHMBAaTh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyXJIeHM» OTHOCUTCS KO BCEM KypcaMm, a (OpMHpPOBAHUE JOIMUECKUX YMEHUHN paclpesensercs no
BCEM rojiaM 00y4eHHUsI Ha YPOBHE CpeTHEro 001ero oopa3oBaHus.

MECTO YYEBHOI'O IPEIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBUu ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM CPEIHEr0
o0miero o0pa3oBaHMsI MaTeMaTHKa SBIsETCS 0O0sA3aTeNbHBIM IPEAMETOM Ha JIaHHOM YpOBHE
obpazoBanus. Hacrosmeit [IpumepHoii paboueii mporpamMmoit rpeycMaTpyuBaeTcst U3y4yeHne y4eOHOro
npeamera «MaremaTuka» B paMKax TpEX Y4eOHBIX KypCOB: «Anredpa M Hadala MaTeMaTHYECKOro
aHanuza», «l'eomerpus», «BeposaTHOCTH U CTaTUCTHKa». POPMHUpPOBAaHHE JIOTMYECKUX YMEHUU
OCYILIECTBIISIETCSl Ha MPOTSDKEHUMU BceX JieT OOydeHHs B cTaplued IIKose, a 3JIEeMEHTbl JIOTUKH
BKJIFOYAIOTCA B COAEPKAHKUE BCEX HA3BAHHBIX BBILIE KYPCOB.

B YyeOHnom miiane Ha u3yuenue maremMatuku B 10—1 1knaccax Ha yriyOia€HHOM ypOBHE OTBOAUTCS
8 y4eOHBIX YacOB B HEJIENIO B TEUEHHUE KaXKI0T0 rojia o0yueHus, Bcero S60yueOHbIX 4acoB.

TemaTnueckoe IUIAHUPOBAaHME YYEOHBIX KypCOB M PEKOMEHAYEMOE paclpeieieHHe ydeOHOro
BPEMEHH Il U3yYEHUs OTAEIBHBIX TEM, IIPEIIOKEHHBIE B HACTOALLECH ITpOrpaMMme, HaJlo pacCMaTpUBaTh
KaK IpUMEpHbIE OPUEHTUPBI B IOMOILb COCTABUTEIIO aBTOPCKON padoueil MporpaMMsbl, U IPEXkIe BCETo
yuutento. ABTop paOouell mporpaMMbl BIpaBe YBEIWYUTb WM YMEHBLIUTH IPEIIOKEHHOE YHCIIO



y4eOHBIX YacoOB Ha TeMY, YTOOBI YIIyOMTbCS B TEMAaTHKY, 3aMHTEPECOBABILYIO OOYYAIOIIMUXCS, WIIH
HANpaBUTh YCUINA HA IPEOAOJICHHE 3aTPyAHEHHUH. J[oImycTHMO TaKke JIOKaJbHOE IepepacipeielieHue 1
MEePEeCTaHOBKa 3JIEMEHTOB CO/ICPKaHMs Kypca BHYTPH JJAHHOTO KJlacca.

KonmnuecTBO mpoBepOYHBIX padOT (TeMaTWYeCKWi W WMTOTOBBIH KOHTPOJIb KAadecTBAa YCBOCHHMS
yu4eOHOTro MaTepualia) U UX TUN (CaMOCTOSITETIbHBIE W KOHTPOJIbHBIE pabOTHI, TECThI) OCTAIOTCA Ha
YCMOTPEHHUE YUUTEIIS.

Taxoke y4uTenb BIpaBe YBEJIWYUTh WJIM YMEHBIIUTh YUCIO YYEOHBIX YacoB, OTBEAEHHBIX B
[TpumepHnoii paboueii mporpamme Ha 00001IEHHE, TOBTOPEHUE, CHCTEMATH3ALUI0 3HAHUN 00yJarOIiXCsl.
EnvHCTBEHHBIM, HO IPUHIMITAAIBHO BAXKHBIM KPUTEPUEM SBISIETCS JOCTHXKEHUE PE3yNIbTaTOB 00yUeHus,
YKa3aHHBIX B HACTOSAIIEH MPOrpaMMe.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«MATEMATHKA»

OcBoenne yuyebHoro mpeamera «MareMaTHKay JOJDKHO OOECIEUMBATH JTOCTH)KEHHUE HA YPOBHE
cpenHero oOmero o0pa3oBaHHUS CIEAYIOIIUX JIMYHOCTHBIX, METANpPEAMETHBIX M IPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE  pE3yNIbTaThl OCBOCHUS TNpOrpaMMbl  ydeOHoro mpeamera «MaTemMaTHka
XapaKTEePU3YIOTCS:

I'parxxnanckoe BoCcIIMTaHueE:

c(OPMUPOBAHHOCTHIO T'PaXJAAHCKON MO3UIMU O0y4arolerocss Kak akTUBHOTO M OTBETCTBEHHOT'O
qJIeHa POCCHUUCKOTO OOINeCTBa, IMPEICTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUM, TPOLEAYP IPAKIAHCKOT0 001IecTBa (BBIOOPHI, OMPOCHI U IIp.), yMEHUEM
B3aUMO/ICHICTBOBATH C COLIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HA3HAUYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaXKTAHCKONW HWACHTHYHOCTH, YBAaXCHHS K TMPOLUIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTHUKH, LIEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHHMSIM pPOCCHUHCKHUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHUKEHUN B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pOCCHUICKOrO Haponaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, dTHYECKOIO0 MOBEJCHHS, CBI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHHI HAYKH U
JeSITeNbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

DCTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKJIIOUYasl ACTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEIICHUH, PACCYKICHHI; BOCIPUUMYUBOCTHIO K MAaTEeMaTHYECKUM AaCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®du3nyeckoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTUYeCKHWE 3HAHUS B HHTEpPEcax 3J0pPOBOTO U
0e30macHOTO 00pa3a XKWU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE IMUTAHHE,
cOanmaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXa, PEryispHas (u3nueckas aKTUBHOCTH); (PHU3UIECKOTO
COBEPUICHCTBOBAHHUS NP 3AHATUSX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpynoBoe BOCIUTaHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IICHHOCTH TPYIOJIOOWs; MHTEPECOM K paszIMyHbIM chepam
npodeccHOHABbHON JIeATEIbHOCTH, CBS3aHHBIM C MAaTeMaTHKON W €€ NPUIIOKEHUSMH, YMEHUEM
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymiel MpoPecCuu W peaTn30BbIBATh COOCTBEHHBIE KU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHUYECKOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUM BCEH KW3HU;, TOTOBHOCTHIO K AKTMBHOMY YYacCTHIO B PEIICHUH MNPAKTHUUYECKUX 3a7ad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO ~ DKOJIIOTUYECKOW  KyIbTYphbl, TOHMMAaHHWEM  BJIHUSHHUS  COIMATBHO-
SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE IPUPOIHON M COMMAIBHON CpeIbl, 0CO3HAHUEM TII00aTbHOTO
XapakTepa SKOJOTHYECKHUX MpoOJieM; OpUEHTAlMel Ha MPUMEHEHHWE MaTeMaTU4YeCKUX 3HaHWUU [T



peleHust 3aa4 B 00JIaCTH OKPY)KAIOLIEH Ccpe/bl, MIIAHUPOBAHUS TOCTYIKOB M OIIEHKH UX BO3MOXHBIX
MOCTEACTBUI JJIs1 OKPYKAIOLIEH CPEIbI.

IleHHOCTH Hay4YHOIO ITO3HAHMS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKH W OOINECTBEHHOW MPAKTUKH, TOHUMAaHWEM MAaTeMAaTHYECKON HAayKH Kak c(epbl YeIOBEUeCKOM
JESTEIBHOCTH, TAloB €€ pa3sBUTHSA U 3HAYUMOCTHU JUIsl Pa3BUTHS LUBWIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTU4YeCKOM KyJIbTypoll Kak CpEICTBOM II03HAHUS MHpA; TOTOBHOCTHIO
OCYILIECTBIIATH IIPOEKTHYIO U HCCIIEI0BATENIBCKYIO JEATEIIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATbI

MeramnpegMeTHble pe3yibTaThl OCBOEGHUs IporpaMmsbl ydeOHoro mpeamera «MaremaTHka»
XapaKTEepU3YIOTCSl OBJIAJICHUEM YHUBEPCAJIbHBIMM I103HABATEJIbHBIMU JEHCTBUSIMM, YHHBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMH JEHCTBUSIMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU JE€HCTBUSMU.

l)YHuBepcanpHble TO3HABATENbHBIE JCHCTBUSA, OOeCIeynBarOT (GOpMHpPOBaHUE  Oa30BBIX
KOTHUTHBHBIX IIPOLIECCOB OO0ydaromuxcsd (OCBOGHHME METON0B IO3HAHUSA OKPYXKAIOIIEro MHUpa;
MPUMEHEHHE JIOTUYECKHX, UCCIIEJOBATEILCKUX ONepalyii, yMeHHi paboTaTh ¢ HHpOpManue).

ba3zoBele mornueckue necTBuUs:

*  BBUIBJIAATh M XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKA MATEMaTHYECKHX O00BEKTOB, MOHATHUH,
OTHOLICHUH  MEXIYy MOHATHSAMH; (GOPMYIMPOBATH  OINpPEICNICHUs IOHATUH;  YCTaHABJIMBATh
CYIIECTBEHHBIH MpHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS IS OOOOIIECHWS W CpPAaBHEHHS, KPHUTEPUU
IIPOBOJMMOIO aHAJIN3a;

* BOCIPUHHMATH, (OPMYIHPOBATH W MPEOOpPA30OBBIBATH CYXKACHUS: YTBEPAWUTEIBHBIE H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

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

* qenaTb BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIIOUEHNUH 110 aHAJIOTHH;

* IPOBOJUTH CAMOCTOSITENIBHO [JOKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEpP)KIEHHH (IpsMble U OT
IIPOTUBHOTI0), BBICTpaMBaTh apryMEHTAlLlMIO0, MPUBOAMTH MPUMEPbl U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

* BBIOMpaTh croco0 pemeHus y4yeOHOM 3agauM (CpaBHMBATh HECKOJIBKO BapHAaHTOB pELIEHUS,
BbIOMpPATh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKue AeUCTBUS:

* HUCHOJb30BAaTh BONPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT IO3HaHUS; (HOpMYIHpOBAThH
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, YCTaHABINBATH HCKOMOE U JaHHOE, (POPMHPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3HIIMIO, MHEHUE;

* TPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE M0 YCTAaHOBIEHUIO
0CcOOEHHOCTEM MaTeMaTHMYecKOoro OOBEKTa, SBJIECHHUS, MPOIECCa, BBIIBICHUIO 3aBHCHMOCTEH MEXTY
00BEKTaMHU, SIBICHUSAMHU, IIPOLIECCAMY;

*  CaMOCTOATENIBHO (OPMYIHPOBATH O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEJIEHHOTO
HaOJIIO/IEHUs, HUCCIIEJOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTh IIOJIYUEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000I1IeHHI];

* TPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IPOLECCa, a TAKXKE BBIABUIATH MPEIIOJOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pabota ¢ nuadopmanmeii:

* BBUBJIATH JeUIUTH MH(POpMAIMK, JAaHHBIX, HEOOXOAMMBIX JIi OTBETa Ha BONPOC U JUIA
pellIeHus 3a/1auH;

*  BbIOMpAaTh HH(GOPMAIIHIO U3 UICTOUHUKOB PA3TUYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh
Y UHTEPIPETUPOBATh HH(OOPMALIUIO PA3TUYHBIX BUJOB U (POPM NpeacTaBICHUS;

*  CTPYKTYpPHUpOBaTh MH(OPMAIUIO, MPEICTABIATh €€ B PazIMYHBIX (opMax, WIIIOCTPUPOBATH
rpaduyecku;

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



2) YHuBepcalbHble KOMMYHUKATHUBHBIC JCHCTBHS, 00€CIIEYHBAIOT CPOPMUPOBAHHOCTH COIIHATBLHBIX
HaBBIKOB 00yYarOIINXCS.

OOmuieHue:

* BOCIPHHHUMATH U (HOPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSAMHU U ICJIIMU OOIICHHMS;
SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y PEIICHHMS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIH PE3yJIbTaT;

* B XOJe OOCYXKICHHS 33]JaBaTh BOIIPOCHI 11O CYIIECTBY 0OCYKIaeMON TEMBI, TPOOIEMBbI, perraeMoi
3aJlayM, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IIOMCK PEIICHUS; COIOCTaBJIATh CBOM CYXKICHHS C
CYXJCHHUSIMH JPYTUX YyYAaCTHUKOB JHaliora, OOHApYKWUBaTh pa3jNMdde M CXOJCTBO TMO3UIUH; B
KOPPEKTHOH (opMe GOopMyIUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

* TMPEACTaBIATh PE3YNbTAaThl PEIICHUS 3aJa4d, OJKCIEPUMEHTA, WCCIICIOBaHUS, IPOCKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3aJad Ipe3eHTAllMH M OCOOCHHOCTEH
ayTUTOPUH.

COTpyIHHYECTRO:

* T[OHUMAaTh W WCIOJIH30BATh NPEUMYIECTBA KOMAHIHOW W WHIUBUAYaTbHOW pPabOTHI TpH
pelieHny y4eOHBIX 3a7ad; MPUHUMATh e COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHH3AIUI0
COBMECTHOH paboThI, paclpeaesTh BUABI padOT, TOTOBApUBATHCS, 00CYXKIATh MPOIECC U PE3yabTaT
paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

* y4acTBOBaTh B TPYMIOBBIX (opMax padboTel (0OCYXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBHIC
IITYPMBI» W T.I.); BBIIOJHATH CBOK YacTh PaOOThI M KOOPAWHUPOBATH CBOW JCHCTBUS C JIPYTHMH
qJIcHaMd KOMaHJbI; OIIGHWBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOIMMHA TPOAYKT II0 KPHUTEPHSM,
cOpMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

3) VYHuBepcajbHbIE PETYJIATHBHBIC JCHCTBHS, OOCCICUUBAIOT (OPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HaBBIKOB JIMYHOCTH.

CamMoopranuzarusi:

*  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:

* BJIQJICThb HABbIKAMHU I103HABATEIbHOW pe(eKCHM KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUN U
MBICIMTENbHBIX IPOLECCOB, MX pe3ylbTaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHsi MaTeMaTH4YeCKON 3a1auH;

* MpPEeABUAETH TPYAHOCTH, KOTOpPbIE MOIYT BO3HHMKHYTh IIpM PpELICHWM 3aJadd, BHOCHUTH
KOPPEKTHUBBl B JIE€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, JNAHHBIX, HAWIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OLEHUBATh COOTBETCTBUE Pe3yJbTaTa LEJIU U YCIOBUSIM, OOBSICHITh MPUYMHBI JOCTHKEHUS WIH
HEIOCTHKEHUS pe3yIbTaTOB AEATEIbHOCTH, HAXOIUTh OIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

®opMbl KOHTPOJIA 3HAHUN, YMEHHH H HABBIKOB

[IpenycMoTpeHbI cneayromue BUbl KOHTPOJIA 3HAHUM, YMEHUN W HAaBBIKOB: BXOJIHOM, TEKYILIHIA,
TeMaTUYeCKH, UTOTOBBIA U MPOMEXYTOUHBbIH. [Ipr 3TOM HCHONIB3yIOTCS pa3auuHble POPMBI OLIEHKH U
koHTponst 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%
CamocTosTenpHas paboTta 40% 70% 90%
[TpoBepounas paboTa 50% 70% 90%
KontponpHas padora 35% 60% 80%

Bce pabdotst BIIP u EI'D onjeHuBaroTcst B COOTBETCTBUH C KPUTEPUSIMHU OLIEHUBAHUSI 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, IOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00E€CIICUYMBAET HHCTPYMEHTAIBHYIO Oa3y
IUIL M3YYEHHsI BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMupyeT Jorndyeckoe U
aOCTpaKTHOE MBIIUICHHE 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 Gopme.

Kypc anreOps! 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 Pa3sBUTHA S5KOHOMHKHU H
OOIIIECTBEHHOM JKHU3HH, MO3BOJSIET OPUCHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX
TCXHOJIOTHAX, YBECPCHHO HUCII0JIB30BATh UX JJIA I[aJ’IbHefILHeFO O6pa3OBaHI/I$I HB HOBCGI[HCBHOﬁ kn3uu. B
TOXE BpeMs OBJaJcHUE aOCTPAKTHBIMH M JIOTHYECKH CTPOTUMH KOHCTPYKIHUSAMH aireOpbl u
MaTeMaTHYECKOTO aHajIM3a pa3BMBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD,
JI0Ka3bIBaTh YTBEPIKICHHUS C TOMOIIBIO HHIYKIIHH U PAcCyK1aTh I¢AYKTHBHO, HCIIOIb30BaTh 0000IICHIEe
Y KOHKpPETH3aIHI0, abCTparupoBaHue W aHAJIOTHIO, (OPMUPYET KpeaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome u3yuenust kypca «Anrebpa M Hayalla MaTeMaTHUYSCKOTO aHAIN3a» y4alHecs MOJIydaroT
HOBBIIl OIIBIT peiCHUs NPUKIIAAHBIX 3a4a4, CaMOCTOATCIbHOIO INOCTPOCHHUA MAaTCMATUYCCKUX MOHeHeﬁ
pEaNbHBIX  CHTYyalldif, WHTEPNPETAI[MA IOJYYCHHBIX PCIICHUH, 3HAKOMATCS C [pUMEpaMu
MaTEMATHYCCKUX 3aKOHOMepHOCTeI\/JI B IIpUPOJAEC, HAYKE U NCKYCCTBEC, C BBIAAIOIUMUCA MAaTCMATHYCCKUMHA
OTKPBITHSMH U X aBTOPAMH.

Kypc ob6namaer 3HaUMTEILHBIM BOCIIUTATEIHLHBIM MIOTEHIIUAIOM, KOTOPBIM pealiu3yeTcsl KaK uepe3
y4eOHbI Marepual, CIOCOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHsS, TaK M uepe3
cnenupuKy y4eOHOH MeATeIbHOCTH, TPEOYIOMmEH TMPOJODKATEIBPHON KOHIICHTPAIMM BHUMAHWS,
CaMOCTOSTEIILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a MMOJYYEHHBII Pe3yJIbTar.

B ocHoBe MerTomumku oOyueHHs anreOpe W HavalaM MaTeMaTHYeCKOrO aHajiu3a JIeXKHT
JeSITeIbHOCTHBIN MMPUHIIUT 00y4EHUSI.

B cTpykrype kypca «Anredpa u Hauyajga MaTeMaTUYECKOTO aHaJIN3a» MOXKHO BBIIETUTH CIIEAYIONINE
COJIepKATEIbHO-METOJUUECKUE JTHHUN: «HUCIa U BIYUCICHU», «DYHKINU U rpadukmy, «Y paBHEHUS U
HepaBeHCTBa», «Hawama maTtemaTmuyeckoro aHanuza», «MHOXECTBa W JIOTHKa». Bce OCHOBHBIC
COJIePKATEIIbHO-METOJUUCCKUE JTMHUHA W3Yy4aroTCsl Ha MPOTSHKCHUHU JIBYX JIET OOydYeHUs B cCTapIiel
IOKOJIC, €CCTCCTBECHHO AOMOJIHAA APYr Apyra U MOCTCIICHHO HACBIAACh HOBBIMU TEMAaMHM WU pa3aciaMu.
MOXHO C YBEpPEHHOCTBIO CKa3aTh, YTO JIAHHBIA KypC SBJISETCS HHTETPATUBHBIM, TOCKOJIBKY 00BEINHSAET
B cebe COACPIKAaHUEC HECKOJIbKUX MATECMATUUYCCKUX AWUCIHUIIIIMH, TaKUX KakK aﬂre6pa, TPUTOHOMETPUA,
MaTeMaTHYECKUI aHaAJIN3, TCOPHUSI MHOXKECTB, MaTeMaTH4ecKas JIoruka u 1p. [To Mepe Toro kak yJamiiecs
OBJIaJICBAIOT BCE OO0Jice MIMPOKMM MAaTEMATHYECKUM armapaToM, Y HUX IOCIIeI0BaTeIbHO GopMupyeTCs
U COBEPIIECHCTBYETCS YMECHHE CTPOMTh MAaTEMaTHYECKYH MOJeNb PEajbHON CHTyallud, MPUMEHSThH
3HAHUA, TOJYYEHHbIE NpPU H3YUYEHUU Kypca, IJs PEIIeHUs CAMOCTOATEIbHO CHOPMYIUPOBAHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConeprkaTenbHO-MeTOAnYecKast TUHUS «Hnca v BBIYHCISHUs» 3aBepiiaeT (opMHUPOBaHHE HABBHIKOB
WCIIOJIb30BaHUS JICHCTBUTEIBHBIX YMCEI, KOTOPOE OBUIO HAYaTO B OCHOBHOM IKosie. B crapieii mkose
0co0oe BHUMaHUE yAenseTcs: (OPMHUPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCIICHUM, BKIIOYAIOIINX B
ce0s HUCMONB30BAHUE PA3IMUYHBIX (OPM 3alMCH 4YHCIa, yYMEHHUE JelaTh MPUKHIKY, BBIMOIHATh
HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUSA, OLCHUBATH YHCIOBBIC BBIPAXKCHUA, pa6OTaTI) C MaTeMaTU4YCCKUMU
KOHCTaHTaMH. 3HAKOMBIC YyYaIlUMCS MHOXECTBA HATYpaJbHBIX, IEJIbIX, pPAIMOHATIBHBIX U
HeﬁCTBHTeJ’IBHBIX YUCCJI JOIIOJIHAKOTCA MHOKECTBOM KOMIIJICKCHBIX YUCECII. B KaXXI0M U3 5TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crHenuduyueckre 3a7adyd W Omepaliu: JCJICHHE Halelo,
OMEPUPOBAHUE OCTATKAMH HAa MHOXECTBE IICNBIX YHCEN; O0COObIe CBOWCTBA paIlMOHAIBHBIX U
UppaIMOHATILHBIX YKCENT; apu(MEeTHUECKUE OTIePallH, a TAK)KE N3BJICUCHUE KOPHS HATYPAIBbHOM CTEIIEHH



Ha MHOXECTBE KOMIUIEKCHBIX u4HcCeNl. briarozaps mOCi€I0BaTEIbHOMY pPacIIMPEHHUIO Kpyra
HCIOJIb3YEMBIX YHCEN U 3HAKOMCTBY € BO3MOKHOCTSIMHM UX IIPUMEHEHMS ISl PEILICHUS PA3IMYHBIX 3a1a4
¢dbopmupyeTcs TpeACTaBICHUE O €MHCTBE MAaTEeMaTHKU KaK HAyKH U €€ poJId B MOCTPOCHUM MOJEIeH
peaTbHOr0 MHpPA; MUPOKO UCIOIB3YIOTCS 0000IIEHNE U KOHKPETU3ALHSL.

JIluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3yeTCs Ha MPOTSHKEHHUU BCEro OOydeHHUs B CTapIueit
LIKOJIE, IIOCKOJIBbKY B KaKJI0M pazzeiie [IporpaMMbl IpeycMOTPEHO PELIEHHE COOTBETCTBYIOIINX 3a/1a4.
B pesynbrare yuwamuecs OBJaAEBAIOT  PA3IMYHBIMU  METOJAMH  PELICHUS  PalUOHAIBHBIX,
UppalMOHAIIbHBIX, TIOKA3aTENIbHBIX, JOrApUPMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHHH, HEPaBEHCTB
U CHCTEM, a TaKXKe 3a/1a4, CoJAeprKaIMX rnapameTpsl. IloayueHHble yMEHUS IIMPOKO UCIOJIB3YIOTCS MIPU
UCCIIeIOBAaHUM (PYHKUIMI C IOMOILBIO ITPOM3BOAHOM, NMPH PELIEHWH NPUKIAJHBIX 33aJad U 3a/1ad Ha
HaXOXXJICHUE HAMOOJBIIMX M HAUMEHbIIMX 3HaYeHWd ¢(yHxnuu. JlaHHas cojep:KarenbHas JIHHUS
BKJIIOYAET B ce0s Takke (OPMHUPOBAHNE YMEHUN BBIITOIHATH PACUYETHI IO (GopMysaM, Npeodpa3oBaHMs
palMOHAIbHBIX, HUPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
COoJIepKalUX CTENEeHU U Jorapudmsl. biarogaps n3ydeHuro anredpandyeckoro Marepuana MpoUCXOaAnuT
JanbHeHIee pa3BUTHE AITOPUTMUYECKOTO W aOCTPAaKTHOTO MBIIUICHUS Y4YalIuxcs, (HOpMUPYIOTCS
HaBbIKM JIElyKTUBHBIX pacCyXJeHuil, paboTbl ¢ CHMBOJBHBIMH (hOpMamMM, HpPEICTABICHUS
3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Aredpa npeanaraet 3¢ (heKTuBHbIC
MHCTPYMEHTHI [UIsl PELICHUS NIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a7ad, HarJsJHO JIEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK sI3bIKa HayKH.

ConepxatenbHo-MeToandeckas JuHUs «DyHKIMM U rpaduKn» TECHO NEpeIuIeTaeTcs ¢ APYTrUMHU
JUHUAMHU Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3aIa€T IOCIENOBATEIbHOCTh M3Y4YCHHs MAaTepHala.
W3yuenune cTeneHHOM, MOKa3aTeNbHOM, JorapuMUUECKOM M TPUTOHOMETPUYECKUX (GYHKLUUH, HX
CBOWCTB U rpa)MKOB, UCIOJIB30BaHNE (DYHKIMIA AJIs1 peleHus 3a7a4d U3 APYruX Y4eOHBIX MPEIMETOB U
pEaJIbHOM KU3HU TECHO CBSA3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK U C PELICHHEM YpPaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OombIIOe BHUMaHUE yAensieTcss (OPMHUPOBAHUIO YMEHUS BhIpaKkaTh (GopMyIaMu
3aBUCUMOCTH MEXAY pPa3JIM4YHbIMM BEJIMYMHAMHU, HCCIENOBAaTh IOJIyueHHbIe (YHKIHH, CTPOUTH HUX
rpadpuku. Matepuan 3TOW conaep)KaTenbHOW JIMHUM HAlEIEeH Ha pa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3JIMYHON (hopMe: aHAIUTHYECKOH,
rpaduueckoil u cinoBecHOM. Ero m3yuenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOIO MBIIIJICHUS,
CIIOCOOHOCTH K 0000IIECHHUIO U KOHKPETH3AIMH, UCII0JIb30BaHUIO aHAJIOTUH.

ConepxkarenbHast muHUs «Havaa MaTeMaTH4ecKoro aHaunu3a» NO3BOJISET CYIIECTBEHHO PaCIIUPUTh
Kpyr Kak MaTeMaTHM4eCKMX, TaK M NPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HHUX
MOSIBJISIETCS. BO3MOXKHOCTh CTPOUTH TpaUKH CIOXKHBIX (DYHKUMH, ONpEneNnsiTb HUX HauOOJbIINE U
HaUMEHBIINE 3HAUYEHUs, BBIYUCIATh MJI0MAIU (GUryp U 00BEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg cojlep)kaTenbHas JIMHHMS OTKPBHIBAET HOBBIE BO3MOXXHOCTH IOCTPOECHHS
MaTEMaTUYECKUX MOJENIEH peajbHBbIX CHTyallMi, IO3BOJIIET HAXOAWUTh HAWIydllee pEIICHUE B
NPUKIAJHBIX, B TOM YHCJE COLMAIbHO-DKOHOMMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHajliMu3a CIOCOOCTBYET pPAa3BUTHIO a0OCTPAKTHOIO, (OpPMaIbHO-IOTHYECKOTO U
KpeaTUBHOI'O MBIIIIEHUS, JOPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTUKH B
HayKe, TEXHUKE M UCKYCCTBE. YUallMecs y3HAIOT O BBIIAIOIINXCS pE3yJbTaTax, MOJYyYEHHBIX B XOJ€
pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToAndecKas TMHUA «MHOXKECTBA U JIOTHKa» BKIIOYAET B €051 3JIEMEHTHI TEOpUHU
MHO’KECTB U MAaTEMaTU4YECKOM JOrUKU. TeopeTnKo-MHOKECTBEHHbIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypC ILIKOJILHOW MaTeMaTHKH U MpeularaloT Hanbojee YHUBEPCANbHBIM S3bIK, 00BETUHSIOMNN Bce
pas3zenbl MaTeMaTUKU U €€ TPUIIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKHE AUCHMILIUHBI U UX
IIPWIOKEHUS B eANHOE 1ienoe. [103ToMy BaXXHO JaTh BO3MOYXKHOCTH IIKOJBHUKY IIOHUMATh TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €T0 JJIsl BBIPAXKEHHS] CBOMX MBICIEH.
JpyruM Ba)KHBIM IIPU3HAKOM MAaTEMAaTUKH KaK HayKH CJIENyeT IPU3HATh CBOMCTBEHHYIO €1 CTPOroCTb
00OCHOBAaHMN M CIEIOBAHME OIPEACIEHHBIM INpaBWIaM IOCTPOEHUS J0KA3aTelbCTB. 3HAKOMCTBO C
9JIEMEHTaMU MaTEeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JOIMUYECKOTO MBIIUICHHS Y4YaIlUXcs,
MO3BOJISIET MM CTPOUTh CBOM PACCY)KJIEHUS Ha OCHOBE JIOTMUECKHUX MpaBui, (HOpMUPYET HaBBIKU
KPUTHUYECKOI'O MBILLUICHHUS.

B xypce «AnreOpa n Hagana MaTeMaTHYeCKOI0 aHAIIN3a» IMPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTIO
MOJICJIMPOBAHUS, KOTOPbIE MPU3BaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB ITOCTPOEHUS MOJEIen



pEAbHBIX CUTYAILIU, UCCIICIOBAHMS 3TUX MOJIEJICH C MOMOIIBIO almapara ajareOpbl 1 MaTeMaTHYeCcKOTO
aHaJlM3a, MHTEPIPETALMH MMOJIYYeHHBIX pe3ylbTaToB. Takue 3aaHusl BIUIETEHbI B KX/l U3 pa3/ieioB
[Iporpammel, MOCKOJIBKY BECh MaTEpHall Kypca IUPOKO UCTIOIb3YETCS JIsl PEIICHHs] MPUKIIAHbIX 33]1a4.
[Ipu pemieHnu peanbHBIX MPAKTHUECKUX 3a]ad ydallluecs pa3BHUBAIOT HAOII0OJATENbHOCTb, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HCIOJNB30BaTh  aHAJIOTHIO, 0000mare
KOHKPETH3UPOBATh Mpodiemy. J[esTenbHOCTh 0 (OpMUPOBAHUIO HABBIKOB PEIICHUSI TPUKIIAIHBIX 3a/1a4
OpraHMU3yeTCsl B IPOLECCE U3YUEHHS BCEX TEM Kypca «Anredpa n Hauyaja MaTeMaTUYeCKOTO aHaIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cormacao yyebnomy miuany B 10 —11 kiaccax m3ydaercs y4eOHBIM Kypc «Aurebpa u Havaia
MaTEMaTHUECKOI0 aHaJIN3a», KOTOPBI BKIIIOYAET B Ce0s CIEAYIONINE OCHOBHBIE Pa3/IeNbl COACPKAHUS:
«Yucna W BBIUUCICHUA», «YpaBHEHHs U HepaBeHCTBa», «DyHkuuu u rpaduku», «Hauana
MaTeMaTUYeCKOro aHainzay, «MHOXKeCTBa U JIOTUKay.

B YuebHoM 11aHe Ha u3ydeHue yriryOJI€HHOTO Kypcea aareOpbl M Hadajl MaTeMaTHUeCKOro aHain3a
B 10—11 xyaccax oTBOAUTCS HE MeHee 4 yueOHBIX YacOB B HE/IEIIO B TEUCHHE KAXKJIOTO rojia 00ydeHus,
BCETO 3a JiBa rojia o0y4yeHus: — He MeHee 280 yuyeOHbIX YacoB.

IINIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI (IIO 'OJAM OBYYEHMUS)

OcBoeHue yueOHOro Kypca «Auredpa U Havalia MaTEMAaTHYECKOrO aHAIIM3a» HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus JODKHO 00ECIeUnBaTh JOCTIKEHHIE CISIYIOIUX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 xnacc

Ywuciia ¥ BEIYUCICHUS

* CB00OOIHO OTIEPUPOBATH MOHIATHAMU: PAIIMOHATIBLHOE YUCIIO, 0ECKOHEUHAs IEPUOIUYECKast TPOOb,
MIPOILICHTHI; UPPAMOHAIBHOE YUCIIO; MHOXECTBA PAlMOHAIBHBIX M JACHUCTBUTEIBHBIX YUCET; MOIYJb
JIEHCTBUTEIIFHOTO YK CJIA.

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

* [lpumeHsaTh TpUOIMKEHHBIC BHIYUCIICHHUS, TPAaBUJIa OKPYTIIEHUS, TIPUKUIKY U OIICHKY pe3yibTaTa
BBIUMCIICHHUH.

* CB00OOAHO OMIEPUPOBATH TOHSITHEM: CTETIEHB C LIEIBIM IMOKa3aTeNIeM; UCIIOJIH30BATh TTOIXOISIIIYIO
dbopMy 3anucH TEeHCTBUTENBHBIX YHCET IS pelIeHHs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

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

* (CB000OJHO OMEPUPOBATH MOHITHEM: CTENIEHb C PAIllMOHATIBHBIM MTOKA3aTeIeM.

* (CB00OOAHO OTIEpUPOBATH MOHATUAMH: JIOTapU(M UKCIIA; TECATUYHBIE U HATYpaAJIbHbBIE TOTapU(MBI.

e CB0OOODHO oOmepUpOBaTh TMOHATHUSAMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTAHT'€HC YHCIOBOTO
aprymeHTa.

* OnepupoBarh NOHIATUAMH: APKCUHYC, APKKOCUHYC U apKTAHT€HC YMCIOBOIO apryMEHTa.

VYpaBHEHUs U HEPABEHCTBA

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

* [IpumeHsTh pa3IuYHbIE METOIBI PEIIECHUS PAIMOHAIBHBIX U APOOHO-pAIMOHATBHBIX YPaBHEHUH;
MIPUMEHATHh METOJ] MHTEPBAJIOB /ISl PEILIEHUS HEPABEHCTB.

* (CB00OOAHO OTMEPUPOBATH MOHATHIMHU: MHOTOWIEH OT OJTHON MEPEMEHHOW; MHOTOWICH C IEeJTbIMHU
Kod(duUlMeHTaMH, KOPHH MHOTOWIEHA; MPUMEHSTH JIeJICHHe MHOTOYIEHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miist pemienus 3aaad.

* (CB000OJHO OmEepUpOBaTh MOHATUSAMHU: CHCTEMA JIMHEWHBIX YpaBHEHUU, MAaTPHUIIA, OMPEIEIUTENb
MATpUIlbl 2 X 2 U €ro reOMETPUYECKUH CMBICH; MCIOJIb30BATh CBOMCTBA OMpPEACHHUTENS 2 X 2 s
BBIYHMCIICHUS €r0 3HAUEHUSI, IPUMEHSTh ONPEAECIUTENN JUIsl PEIICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUIA;
MOJIETTUPOBATh pPEAIbHBIE CUTYyallUM C IOMOIIBID CHUCTEMbl JIMHEWHBIX YpPAaBHEHHM, HCCIEI0BATH



IIOCTPOEHHBIE MOJEIU C IMOMOILIBIO MATPULl U ONPEACIUTENICH, HUHTEPIPETUPOBATH IOJTYYCHHBIN
pe3yJIbTar.

* Hcnonb3oBath CBOMCTBA NEHCTBHIA ¢ KOPHIMH ISl IPEOOPa30BaHMSI BHIPAKCHUH.

* BoinonnaTe npeoOpa3oBaHKs YUCIOBBIX BBIPAXKEHUH, COJAEpXkAIUX CTEHNEHHM C PalMOHAIbHBIM
IIOKA3aTEeJIEM.

* Hcnonb3oBath cBOMCTBA JIorapu(MoB Juist IpeoOpa30oBaHus JIOTapu(PMUIECKUX BBIPAKCHUM.

* CB00OJHO OMEpHPOBATH MOHATUSMHU: UPPALMOHAIBHBIC, MMOKA3aTeNbHbIE U JIOTapU(PMHUUECKUE
YPaBHEHHUsI; HAXOIUTh X PELIECHUS C TIOMOILBIO PABHOCWIBHBIX IIEPEXO0I0B I OCYILECTBIIASA IIPOBEPKY
KOpHEH.

» Ilpumensars OCHOBHBIE TPUTOHOMETPUUYECKHE (bopMmybl UL npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUH.

* CB00OJHO ONEpUpPOBaTh MOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHHE; IPUMEHSITh HEOOXO UMbl
(bopMyIIBI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH.

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

OyHKIMH U TpaduKu

* CB00OJHO OTIepHPOBATH MOHATHAMH: (PYHKIHS, CIOCOOBI 3aaHus (PYHKIMH; B3aUMHO O0OpaTHbIE
¢byHkunu, koMno3uuus GyHKUMN; Tpa@uk (QYHKIUM; BBIIOJHATH 3JEMEHTapHble HpeoOpa3oBaHUs
rpaduKoB QpyHKLIHH.

* CB00OJHO OnepUpoBaTh MOHATUAMHU: O0JIACTh ONPEAEICHUS U MHOXKECTBO 3HAUCHUH (PYHKIUH,
HYIH (QYHKIIUH, TPOMEKXYTKHA 3HAKOTIOCTOSIHCTBA.

* CB000OJHO OnepupoBaTh NOHATUSAMU: YETHBIE U HEUETHBIE (PYHKLNHU, IEPUOANYECKUE (PYHKIIUY,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMHM, MAaKCUMyMbl W MHHUMYMBI (YHKUIWH, HaAuOOJbIIEE H
HalMEHblIee 3HaueHue (PyHKIMHU HA IIPOMEXKYTKE.

* CB0OOJHO ONEpUPOBATH TOHATHAMH: CTETEHHAs (YHKIUS C HATYpaJbHBIM M  LEJIbIM
nokasaresuem, rpapuk cTerneHHON (GyHKIMU C HaTypajlbHbIM U LIEJIbIM OKa3aTeneM; rpaduK KOpHs n-oi
CTENEHU KaK (QyHKIIMH 0OpaTHOM CTENEHH C HAaTypaJIbHbIM MOKa3aTeJIEM.

* OnepupoBaTh NOHATUAMMU: JIMHEHHAsA, KBaJpaTHUHas U APOOHO-IHHEHHAas PYHKIUH; BBIIOJHATD
3JIEMEHTapHOE UCCIIEA0BAHNE U TIOCTPOEHUE UX TpauKOB.

* CB000JHO OnepupoBaTh MOHATHAMMU: MIOKa3aTeNIbHAs U Jorapupmuueckas QyHKIUU, UX CBOWCTBA
U TpadyKH; UCIOIH30BATh UX TPAPUKH TS PEIICHUS YPaBHEHHH.

* CB00OOJHO oOmepupoBaTh MOHATUAMHU: TPUTOHOMETPUYECKAs OKPYXHOCTb, OIpeJesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIOBOTO apryMEHTa.

* Hcnonb3oBarh rpaduku GyHKIMN I UCCIET0BaHMS IPOLIECCOB U 3aBUCUMOCTEH MPH pelieHuH
3aJ1a4 U3 JpYrux y4yeOHbIX MPEAMETOB U pealIbHOM KU3HU; BbIpaxaTb GOpMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU.

Havana maTremaTnueckoro aHanusa

* CB0oOOAHO omepupoBaTh MOHATHSAMH: apudMeTHdecKass M TIeoMETpUYecKas IMporpeccus,
O0eckOHeuyHO YyObIBaroIas reoMeTpUYecKass MpOrpeccus; JUHEWHBIM M SKCIOHEHIHMAIbHBIA POCT,
(dbopMyIia CI0XKHBIX MPOLIEHTOB; UMETh MPECTaBICHUE O KOHCTAHTE €.

* lcnonps30BaTh NPOTPECCUM ISl PELIEHUS PEATIBHBIX 3ajad IPUKIIAJHOIO XapaKTepa.

* CBoOOgHO  omepupoBaTh  MOHATHSMHU:  IIOCIEAOBaTEIbHOCTb,  CIOCOOBI  3a/JaHUs
MIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTpPaHMYEHHBIE IIOCIEA0BAaTEIbHOCTH; IIOHUMAaThb OCHOBBI
3apOXKIEHUS] MAaTEMAaTUYECKOr0 aHAIM3a KaK aHaau3a OECKOHEYHO MaJblX.

* CB0o0OJHO oOmnepupoBaTh MOHATHUSAMH: HeENpepbIBHbIE (YHKIMU; TOYKHM paspbiBa rpaduka
(GYHKIIUHM; aCUMIITOTHI Ipadrka PyHKINH.

* CB0o0OJHO omepHpoBaTh MOHATHEM: (DYHKIIHS, HEpPEpbIBHAs HAa OTpe3Ke; NPUMEHSTh CBOICTBa
HENpephIBHBIX PYHKIMN AJIs pelIeHus 3a1au.

* CB00OJHO ONepHpOBaTh MOHATHAMM: MEpBas U BTOpas MPOU3BOJAHBIE (QYHKIMH, KacaTelbHas K

rpaduky GyHKIUN.



* Boruncasate nmpou3BOAHBIE CYMMBI, NMPOU3BEIEHHS, YaCTHOTO M KOMIO3HMILIMHU JBYX (DYHKIIHIA;
3HATh POU3BOHBIE FTIEMEHTAPHBIX (PYHKIHIA.

* Hcnonb30BaTh reOMETpHUECKUI U (PU3NYECKHUIA CMBICI IPOU3BOIHON IS pEIICHUS 3a/1a4.

MHo3xecTBa U JIOTHKA

* (CB000JHO OMEPUPOBATH NOHIATUSIMH: MHOXKECTBO, OII€paLlMM HaJl MHOKECTBAMH.

* Hcnonp3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM anmapaTr IJid ONUCaHWS PEajJbHBIX IIPOLECCOB U
SIBJICHHIA, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB.

* CB00OOJHO OmepUpPOBaTh MOHATUAMU: OIPENEIEHUE, TEOPEMA, YpPaBHEHHE-CIEICTBHE, CBOMCTBO
MaTeMaTHYECKOro 00bEeKTa, JOKAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

11 xnace

Uucna 1 BBIYUCIICHNS

* CB00OJHO OIEepHUpOBaTh MOHATUAMU: HATYpAJIbHOE U IIEJI0€ YMCIIO, MHOXECTBA HATYPAJIbHBIX U
LIEJIbIX YMCEJI; UCII0JIb30BaTh MPU3HAKU AenuMocTH nenslx uncen, HOJ u HOK HaTypanbHbIX uncen ais
peleHns 3a1a4, IPUMEHATh anroputM Eskimza.

* (CB00OJHO omnepupoBaTh NOHITUEM OCTaTKa [0 MOJYJIIO; 3allUChIBaTh HAaTypaJlbHbIE YHCiIa B
Pa3IMYHBIX O3ULMOHHBIX CUCTEMAX CUHCIICHMS.

* (CB000OJHO OonepHUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX YMCET;
IPEJCTaBIATh KOMIUIEKCHBIE YHUCIIa B anreOpanyeckod M TPUTOHOMETpUYECKOM (opme, BBIIOIHSITH
apu(MeTHYECKUE OTepallii C HUMHU B H300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA

* CB00OOJHO OmepUpOBaTh MOHATUSMHU: UPPALMOHAIbHbIC, [MOKA3aTeJIbHbIE U JOrapupMHUUecKue
HEPaBEHCTBA; HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCUJIBHBIX IIEPEXO0/I0B.

*  OcyuecTBIsATh 0TOOP KOpHEH NpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS.

* CB0OOOAHO  oOmepupoBaTh IOHSATUEM  TPUTOHOMETPUUECKOE  HEPABEHCTBO;,  IMPUMEHSTH
Heo0XoauMble (OPMYIIbI 7Sl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.

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

* Pemars  panuoHanbHble, UppalMOHAIbHBIE,  [OKa3aTelbHbIE, Jorapupmuyeckue Hu
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEpKAIINE MOYJIN U ITapaMeTPBI.

* IIpumeHsATh Tpaduueckue METOIbl AJS pelIeHUs YPaBHEHUI M HEPaBEHCTB, a TaKKe 3ajay C
apaMeTpaMH.

* MonenupoBaTh peajibHble CUTYallMd Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBHUIO 33[1a4H, UCCIIEN0BATH IOCTPOCHHBIE MOJEIH C UCIIOIb30BaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYUSHHBIN pe3ysbTar.

OyHKIMH U TpaduKu

* CrpouTts rpaduky KOMIO3ULIUHU QYHKIHI C TOMOIIBIO 3JIEMEHTAPHOIO UCCIIEIOBAaHUS U CBOWCTB
KOMIIO3ULIUH JIBYX (DYHKLIUH.

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

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

* IlpuMeHsaTs GYHKIUU A7 MOJCIUPOBAHUS U UCCIIEJOBAHMSI PEAIbHBIX MTPOLIECCOB.

Hauana MaTeMaTH4YecKOTo aHaIn3a

* Hcnonb30BaTh MPOM3BOIHYIO ISl UCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI.

* Haxoaute HanOosbIIee 1 HAUMEHbIIIEe 3HAYCHUS (PYHKIIMU HETIPEPHIBHOM Ha OTpPE3Ke.

* Hcnonb3oBaTh MPOU3BOIHYIO JUIS HAaXOXKJICHHS HAWIYUIIErO PELIeHHsS B MPUKIAAHBIX, B TOM
YHCIIe COLMATBHO-3KOHOMHYECKNX, 3aJadax, IS OINpEeeNieHHs CKOPOCTH M YCKOPEHHS Mpolecca,
3aJJaHHOTO (POPMYJION MK TPaPUKOM.

* CBOOOTHO ONEpPUPOBATh TMOHATHAMHU: IEPBOOOpPA3HAs, ONPENEIEHHBIM WHTETpall; HaXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIIATH HHTErpai o Gopmyne Herorona—JleitOnuma.



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

* Umers mpencraBieHHE O MaTeMaTHYeCKOM MOJAEIMPOBAHMM HA MPUMEpEe COCTABJICHUS
Qg QepeHInanbHbIX YpaBHEHUH.

* PemaTts npukmagHele 3amadd, B TOM YHCIE COLMUAIBHO-3KOHOMHYECKOTO M (DU3UYECKOTO
XapakTepa, CpeJiICTBAMH MaTeMaTH4eCKOro aHaIu3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYYEHUA)

10 xnacc

Uucna v BBIYUCIECHUS

Panmonaneubie  uncna. OOBIKHOBEHHBIE U JECSATHYHBIC JApOOU, TMPOILCHTHI, OECKOHEYHBIE
nepuoanueckue apodbu. [Ipumenenuwe apodei M MPOLEHTOB IS pPEUICHUS MPHUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEaJbHOU KU3HU.

JleiicTBuTenbHbIe yncia. PanmoHansHble 1 UppallMOHANIbHBIE Yncia. ApupMeTHUYECKHE ONepaluu ¢
JNCHUCTBUTENBHBIMA YUCTaMUA. MoOJIyllb JEHCTBUTEIBHOTO 4YHCIa W ero cmoicTBa. [IpubmmkEéHHBIE
BBIYMCIICHMS], IPABUJIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3yJbTaTa BhIUNCICHUN.

Crenenb ¢ nenbM nokaszareneMm. bunom Heiorona. Mcnonbp3oBanue noaxonsiei (JopMbl 3amucu
JNEHUCTBUTEIbHBIX YNCEN ISl PEIICHHS IPAKTUUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenens ¢ pallMOHAIBHBIM [1OKA3aTEIEM U €€ CBOMCTBA; CTENEHb C ACMCTBUTEIbHBIM 10KA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa sorapudma. JlecITUIHBIC U HATypaIbHBIE JIOTAPHU(PMBI.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OcCHOBHBIE METOJbl PpEUICHUs MLEIbIX U JIpOOHO-pallMOHAIBHBIX YpPaBHEHUH M HEpPaBEHCTB.
MHoOrowieHsl OT OIHOW NEpEMEHHOM. JleneHne MHOTo4YJIeHa Ha MHOTOWIEH ¢ oCcTaTKoM. Teopema besy.
MHorousiens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUM, COIEPIKALINX CTENEHU U KOPHH.

WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI TI0KA3aTEebHBIX YPaBHEHUI.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] IOTapUPMUUECKUX ypaBHEHUH.

OcHoBHBIE TpUrOHOMETpUUYeckre Gpopmyiibl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUH.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUMN.

Pemenue cucreM JIMHEWHBIX ypaBHEHUI. MaTpuiia CHCTEMBI TMHENHBIX YpaBHEHUH. ONpeneanTensb
MaTpUllbl 2X2, €ro reoOMETPUYECKH CMBICI U CBOWMCTBA; BBIYMCIEHUE €r0 3HAU€HUs, MPHUMEHEHUE
ONPEIEIUTENS IS PEILICHHS CUCTEMBI IMHENHBIX ypaBHEHUN. Pelenne npuKkiIaaHbiX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEHHBIX YypaBHEHUU. lccienoBaHue IOCTPOCHHOM MOJENHM C IIOMOIIBIO MaTpul M
OIIPEACIIUTENEH.

[TocTpoeHne MaTeMaTHYeCKUX MOJEIIEH PeaIbHOW CUTYAlMH C IIOMOIIBbIO0 YPABHEHUI U HEPABEHCTB.
IIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKMX 3a7ad MU 3a7ad U3 Pa3IU4HbIX
oOyacTell HAyKH U peaibHOM JKU3HU.

OyHKIMH U TpaduKu

OyHkius, crnocoObl 3aaanus QyHKuM. B3aumHo oOpatnblie ¢yHkumuu. Komnosunus QyHKIuUi.
I'paduk pynkunu. nemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMM ¢yHkuuu. Hymun ¢ynkuuu. IIpomexyTku
3HAKONOCTOSTHCTBA. Y&THhle u Heu€THhle ¢yHKkuuu. [lepuomamueckne ¢yakmmun. IIpomexyTkn
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI QyHKIIMU. Hanbonblee 1 HauMeHblee 3HaYeHUs
(GYHKIIUU Ha IPOMEXKYTKE.



JluneiiHast, KBagpaTH4HAs M JPOOHO-TMHEWHas (QYHKUUU. DIJIEMEHTApHOE WCCIIEAOBAaHUE U
MMOCTPOEHUE UX TPa(UKOB.

CrenenHast QyHKIUS ¢ HATYpAJIIbHBIM M LIEJNBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHS N-OW CTENEHU KaK (PYHKIIMH OOpaTHOW CTEMEeHU C HATypaJbHBIM MOKa3aTelIeM.

[TokazarenbHas u orapudmMudeckas GyHKIMH, KX CBOMCTBA U rpaduku. Vicnonb3oBanue rpadukoB
GYHKIMHA 7151 pelIeHns] ypaBHEHUM.

Tpuronomerpuueckass OKpPY>KHOCTb, ONpEACICHHE TPUTOHOMETPUUYECKUX (DYHKIMI YHCIOBOTO
apryMeHTa.

OyHKIIMOHAIBHBIE 3aBHCHMOCTH B pealbHBIX INpoleccax M sBIeHUSIX. [paduku peasbHBIX
3aBUCHUMOCTEH.

Hagana MmaTemaTHuecKkoro aHaamsa

ITocnegoBarenpHOCTH, CIOCOOBI 3amaHUd MOCIENOBAaTENbLHOCTEH. MeTon MaTeMaTHYECKOMH
WHAYKIIUM. MOHOTOHHBIE UM OrpaHUYCHHBIC IOCIEAOBATEIBHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTUYCCKOro aHaJIM3a KaK aHaju3a 0€CKOHEUYHO MaJlbIX.

Apudmerndeckass W TeOMETpUYECKas Mporpeccuu. beckoHeYHO yObIBaroImias I'eOMETpUYECcKas
mporpeccusi. CymMMa OECKOHEYHO YOBIBAIOIICH TeOMETpUYECKOW mporpeccuu. JIMHEWHBIA U
SKCIOHEHIHANIbHBIN pocT. Yucno e. @opmyna ClI0KHBIX NPOUEHTOB. Vcnoyib3oBaHue mporpeccuu Jist
pelieHus peasibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepeiBable (yHKIIMM U UX cBoHcCTBa. Touku pas3pbiBa. AcCUMNTOTHl TpadUKOB (QYHKIIHH.
CBoiicTBa (YHKIMH HENpPEephIBHBIX Ha OTpe3ke. MeTOoJ WHTEpBAIOB JUIsl PEUICHHS HEPABEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs1 pelIeHHs 3a/1a4.

[lepBast u BTOpas mpousBoaHbie (QyHKIHUU. OnpeneneHne, reOMeTPUIeCKUd U (PU3MIECKUN CMBICTT
MIPOM3BOIHON. Y paBHEHHE KacaTeNIbHOMN K TpaduKy GyHKIHH.

[IpousBoanbie 3meMeHTapHBIX (QyHKIUME. [Ipom3BogHas CyMMBI, MPOU3BEICHHS, YaCTHOTO U
KOMITO3UIIUH (PYHKIIUHA.

MHoXecTBa U JIOTHUKa

MHOXeCTBO, oOmnepaluu HajJ MHOXKECTBaMM M UX CcBoicTBa. Jlmarpammbl Oinepa—BenHa.
[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOT'O arlnapara Uuisl ONMCaHUsl peajbHBIX MPOIECCOB U SBJICHHI,
P PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTH4YeCKOro OOBEKTa, CIIEJACTBUE, I0KA3aTeNbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 kmace

Uucna v BBIYUCIICHUS

Hatypanbusle u nensie yucna. [lpumenenue npusHakoB aenumoctd nensix yucen, HOA u HOK,
OCTaTKOB I10 MOAYJII0, allropuT™Ma EBKIIMIA [T peleHus 3a1a4 B LEbIX YUCIIaXx.

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

VYpaBHEHHUs U HEPABEHCTBA

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

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

OCHOBHBIE METOBI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS CHCTEM H COBOKYIHOCTEW pPAaIllMOHAIBHBIX, WPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUYECKUX YpaBHEHUI.

YpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaAMETPAMH.



[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHHUI0O MAaTEMaTMUYECKHX 3a/Jad U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH, HHTEPIIPETALUS [TOJIyY€HHBIX PEe3yIbTaTOB.

OyHKIIMU U Tpaduku

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

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTo bl pelIeHUs ypaBHEHUN U HepaBeHCTB. [ paduyeckre MeTo/Ibl peleHus 3a1ad ¢
napamMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKUMH [UId UCCIEIOBaHMUS IPOLECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKU3HU.

Hauana maremaTtnueckoro anaiamnsa

[IpumeneHne NPOM3BOAHON K UCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHU HENMPEPHIBHON (DYHKITUU HA OTPE3KE.

[IpuMeHeHne MpOM3BOIHOM ISl HAXOXKIACHUS HAWIYy4dlIero PEelIeHUs B MPUKIAJHBIX 3a7a4ax, sl
OTIpe/IeTICHUs] CKOPOCTH U YCKOPEHHUS MpoIiecca, 3aJaHHOr0 (hOpMyIIoi win rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpa3Hble 3eMeHTapHbIX (YHKIIHMA.
[IpaBuna HaXOXKAEHUS IEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpuueckuid CMBbICI HWHTErpajga. BpluuciieHHe OmnpeneneéHHOro HMHTEerpaja o
dbopmyiie Hetorona—JleiiOHuma.

[Ipumenenue UHTETpaa Ui HAXO0XKICHUS IUIOMAAEH TIIOCKUX GUTYp U 00bEMOB reOMETPHUECKHUX
Tell.

[Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHeHUH. MaTeMaTHuecKoe MOJEIIUPOBAHHUE PeabHBIX
MIPOIIECCOB € TOMOINIBIO AU PEPCHIINATHHBIX YPABHCHHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTEIICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJTACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/nn HaunmeHoBaHue pa3iesioB H TeM MPOrPaMMbl KOHTpOJILHbIE TMpakriueckie (undpossre)
Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 I/ICCJ'IG,I[OBaH{/'IC GYHKIHHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast U HHTETpAI 12 1
3 I'paduxu TpUroHOMETpUUECKUX (YHKIIHI. 14 1
TpuronoMmeTpuyecKre HEpPaBeHCTBA
4 HppanroHanbHbIe, MOKa3aTeIbHbIC U 24 1
norapu(MHIECKUE HEPABEHCTBA
) Kommiekcubie uncna 10 1
6 HatypanbHble u 1enbie yncia 10
7 CucreMbl paliioHATBHBIX, HPPAMOHATBEHBIX 12 1
MOKAa3aTeNbHBIX U JTOTapU(PMUUYECKUX YPaBHEHUN
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AIINS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA «'EOMETPUS»
Henu n3zyyenns yueOHOTo Kypca

['eoMeTpus sBIsIETCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, TaK
Kak o0ecreyrBaeT BO3MOXXHOCTh HM3YyYCHHS JUCIHIUIMH E€CTeCTBCHHOHAYYHOH HANpaBICHHOCTH H
IIPEIMETOB 'yMaHUTapHOro 1ukia. Ilockosbky Jlornyeckoe MplluieHue, GopMupyemMoe npu U3ydyeHUn
00y4aroImuMUCs MOHATUHHBIX OCHOB F€OMETPHUH, MIPU JOKA3aTEIBCTBE TEOPEM U MOCTPOCHUU LIETIOYKU
JIOTMYECKUX YTBEpPXKIEHUIN IpU pEIeHHMH IeOMETPUUYECKUX 3a/1ad, YMEHHE BBIABHIaTb U ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IPU PEIIEHUU 337ad €CTECTBEHHOHAYYHOI'O LUKJA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llenb ocBOeHMS MTpOrpamMmbl yaeOHOro Kypca «'eomeTpusi» Ha yriiyOJEHHOM ypOBHE — pa3BUTHE
UHMBUJYAIBHBIX CHOCOOHOCTEH O00ydaromMXcsi HpU H3y4YEeHUMM TIeOMETPUH, KaK COCTaBIISAIOLICH
npeaMeTHOM obmacTi «MaremaTruka 1 nH(pOpMaTHKa» Yyepe3 o0ecriedeHrne BO3MOXKHOCTH PUOOPETEHHS
U UCHOJIb30BaHUA OoJiee IIIyOOKMX reOMeTpUYECKUX 3HAHUHM U JIeHCTBUMH, celupUUHBIX T€OMETPUH, U
HEOOXOJUMBIX JIsi YCIIEHIHOTO MPO(ECCHOHATBHOTO O0pa30BaHMs, CBS3aHHOTO C HCIIOJIb30BAaHHEM
MaTEeMaTHKU.

[TpropuTeTHBIMU 3a7adyaMH Kypca T€OMETpUH Ha YriyOJIEHHOM YpPOBHE, PACIIUPSIONIUMH U
YCUJIMBAIOLIUMU Kypc 0a30BOT0 YPOBHSI, SABJISIOTCS:

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

MaTeMaTHYECKUX MOJIENISIX, TO3BOJIAIOLIMX ONUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPY)KAIOLIEr0 MUPA;
3HAaHME NOHSITUMHOTIO annapaTta 1o pasjaeny «CTepeoMeTpus MKOIbHOIO Kypca F€OMETPHH;

. (dbopMHpOBaHNE YMEHUS BJIAJETh OCHOBHBIMU MOHATUSMH O NMPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOICTBaMHM; 3HaHUE T€OpeM, (POpMyN U yMEHHE UX MPUMEHATh; YMEHUS JOKa3bIBaTh
TEOpEeMbl U HaXOAUTh HECTAaHIapPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

. (dbopMUpOBaHHE YMEHHUs pacro3HaBaTh Ha YEPTEkKaxX, MOJCISAX H B PEATBHOM MHpPE
MHOT'OTPaHHHUKU U TeJla BPaLICHNs; KOHCTPYHPOBAaTh FT€OMETPUUECKUE MOJIETIH;

° (bOpMI/IpOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTHYeCKUX Teopuid; (OpPMHpPOBAHUWE IMOHMMAHUS POJIM AKCHOMATUKM HpU I[POBEJCHUU
pacCyKJIeHUH;

. ¢dbopMHpOBaHHE yMEHHUS BIAJETh METOJIAaMH JI0KA3aTEeNIbCTB M aJTOPUTMOB pEILEHUS;

YMEHHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTeNbHbIE PACCYXKACHUS B XOJ€ PELICHUs] CTEPEOMETPUUECKUX
3aJjad ¥ 33/1a4 C MPaKTHYECKUM CcoJepkaHueM; (OpMUpPOBaHHME MPEJCTAaBICHUS O HEOOXOAMMOCTHU
JI0Ka3aTeNIbCTB IPU OOOCHOBAHUU MATEMaTUYECKUX YTBEP)KIECHUN M POJIM aKCHOMAaTHKHU B IIPOBEIECHUU
JENYKTUBHBIX PacCyXIECHUM;

. pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEN
o0yyaroImuxcs, MO3HABATEIbHON aKTUBHOCTHU, MCCIEI0BATENbCKUX YMEHUH, KPUTHUYHOCTH MBIIIJICHUS,
MHTEpeca K U3Yy4eHHUIO T€OMETPUH;

. ¢dopmupoBaHrue (YHKIIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHONW TI'€OMETPUH: YMEHHS
pacrno3HaBaTh HpPOSBIECHUS I'€OMETPUUECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYaIMsIX U NMPU U3yYEHHH JAPYIMX Y4eOHBIX NMPEAMETOB, NMPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAETUPOBAaHUS pPEANbHBIX CHUTYyallud, HCCIEAOBaHUS IOCTPOEHHBIX MOJENeH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTATOB.

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

ChopmynupoBannoe B DerepaaIbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHErO
o0miero obpazoBaHusi TpeOOBaHME «YMETh OINEPUPOBATH MOHATUSMU», PEJIEBAHTHBIX N€OMETPUU Ha
yriyonéaHom ypoBHe oOydenusi B10—I11 kmaccax, OTHOCHTCS KO BCEM COJIEpXKATEIbHBIM JIMHUSIM
y4eOHOro Kypca, a OpMHPOBAHUE JOTMUECKHX YMEHUH PACIpeelIsieTcsl He TOJIBKO M0 COAepKATEIbHBIM
JUHUAM, HO M 1o rogaM oOydenus. ConepxaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM
pe3ynbrataM ocBoeHus I[lpumepHoill paboueil mporpaMMmbl, pacmpelein€HHbIM IO rojam OOydeHHs,
CTPYKTYpPUPOBAaHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, HPUHLUMIHAILHBIM BOIIPOCAM



oOyyaroruecs: 00paIagTuch HEOJHOKPATHO. DTO MO3BOJISIECT OPraHU30BATh OBJIaICHIUE TEOMETPUUCCKIUMHU
MOHATUSIMH W HaBBIKAMHU TIOCJICAOBATEIbHO U IOCTYNATelIbHO, C COOJIIOJICHHMEM TIPUHITUIIA
MPEEMCTBCHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY TN€OMETPUYCCKHX IPEICTaBICHUMN
oOydJaronuxcsi, pacuupsist U yriyossis e€, o0pa3yst IpoyHbIle MHOKECTBEHHBIC CBSI3H.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISICT:

— co3marh ycuoBHsl s quddepeHIanuu  o0ydeHHs, TIOCTPOCHUS HHIMBHIYaIbHBIX
0o0pa3oBaTeNbHBIX MPOTpaMM; OOECIEUUTh YIIyOJIEHHOE H3YYCHHE T€OMETPUHM KaK COCTaBISIONICH
y4eOHOTro npeaMeTa «MaremaTukay;

— MOJATOTOBHTH OOYYAIOIIMXCS K MPOJOJDKCHUIO H3YYCHHsS MaTeMaTHKH C y4€ToM BbIOOpa
Oynymeir mnpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIYy OOHUM W NpogeCCHOHATbHBIM
o0Opa3oBaHHEM.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE
B YuebHoM maHe Ha m3ydeHue yrinyOonéHHoro Kypca reomerpuu B 10—11 kmaccax oTBoautcs
He MeHee 3 y4eOHBIX YacOB B HEEIIO B TEUEHUE KaXKOT0 rojia 00y4eHusi, BCETo 3a JiBa rofa 00y4eHus
— He meHee 210 yuyeOHBIX 4acoB.

HNPEAMETHBIE PE3YJIBTATBI (IIO I'OJAM OBYYEHMUS)

[IpenMeTHBIE pe3yibTaThl W3Yy4YEHUS TEOMETPUHM Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha
AOCTHIKCHUC YPOBHA MaTeMaTHYECKOMN T'paMOTHOCTH, HGO6XOI[I/IMOFO AJIg YCIICIHOI'O PCIICHUA 3a/1a4 B
peaNbHOM )KU3HU U CO3JaHUE YCIOBHUH ISl MX OOIIEKYJIbTYPHOT'O PAa3BUTHS.

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

10 xnacc

. CBOOOJHO OIEepUPOBATH OCHOBHBIMH TOHSTHUSIMH CTEPCOMETPHH TPU PEIICHUU 3a/1a4d U
MIPOBEACHUN MAaTEMATUUYECKUX PACCYKACHUM.

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

. KnaccudumupoBaTs B3auMHOE PACIONIOKEHHE TMPSMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.

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

. CB00OOAHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH.

. CB0OOOIHO pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TpuU3Ma, MHpaMUA,
MPSIMOYTOJIbHBIN Mapajieienunes, Ky0).

. KnaccudunupoBaTts MHOTOTPaHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(PHKAIUH.

. CBoOoaHO oOmEepUpoOBaTh TOHATHSMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO.

. BrinonHsaTe mapasuienbHoe, EHTPaTbHOE U OPTOrOHAIBHOE MPOCKTUpOBaHUE Puryp Ha
MJIOCKOCTh; BBITMIOJHITH U300pakeHus! GUTYp Ha TUIOCKOCTH.

. CtpouTh CceueHHUs MHOTOTPAHHUKOB PAa3IUYHBIMA METOJAMH, BBITIOJHATH (BBIHOCHBIEC)
IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHJ CBEPXY, COOKY, CHU3Y.

. Beruucnsate  miomaau  TOBEPXHOCTEH  MHOTOTPAaHHUKOB — (TIpU3Ma,  MHUPAMHJA),
TE€OMETPUUYECKUX TeIl C MPUMEHEHHEM (popMyI.

. CBoOoaHO oOmepupoBaTh MOHATUSIMH: CHUMMETPUS B TIPOCTPAHCTBE; IEHTP, OCh |
MJIOCKOCTh CHMMETPHUH; IICHTP, OCh U TNIOCKOCTh CHUMMETPUU (DUTYPBHI.

. CBoOoaHO omepupoBaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAWHATaM B
MPOCTPAHCTBE.

. BrInosHATE 1EHCTBUS HAll BEKTOPAMHU.

. Pemare 3amaum Ha J0Ka3aTEIbCTBO MATEMATHUYCCKHX OTHOIICHHM M HAXOXICHUE

rCOMCTPUICCKUX BCIIMYUH, MNPUMCHAA HU3BCCTHBIC MCTOJAbI NpPU PCIICHHUKU MAaTEMAaTHYCCKHUX 3aaad
IMOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIOKHOCTHU.



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

. W3BnekaTh, MpeoOpa3oBeIBATE U HHTEPIPETUPOBATH MHPOPMALIHIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.
. [IpuMeHsTh MOy4YEeHHbIE 3HaHUSI HA MPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATh peajlbHbIC

CUTyallud, TPUMEHATh MW3Y4YEHHBIE TIOHATHS B IpOLIECCe IIOMCKA pELIeHHs MaTeMaTHYeCKU
copMyIHpPOBaHHON TPOOIEMBI, MOJEIUPOBATH PEATIbHBIC CUTYAIIH HA SI3bIKE TEOMETPHH, HCCIIEI0BATh
IIOCTPOCHHbBIE MOJEIN C HUCIOJIb30BAaHUEM I€OMETPUYECKMX IMOHATUI M TeopeM, ammapara anreOpsl;
pelaTh NpakTUUECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIECHUEM [€OMETPUUECKUX BEIUYHUH.

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

11 xnacc

. CB00O/IHO OmNEpUPOBaTh MOHSATHSAMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOH, KOHUYECKOH H
cepruueckoil MOBEPXHOCTIMHU; OOBICHATH CIIOCOOBI IIOTY4EHUS.

. OnepupoBaTh MOHATUSIMH, CBSI3aHHBIMM C TE€JIaMM BpAIICHUS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom.

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

. KnaccudumupoBars B3auMHOE PacHoOkKeHHE CQephl U TNIOCKOCTH.

. BbIuuciiATh BEIMYUHBI JIEMEHTOB MHOTOTPaHHUKOB M TEJI BPALLeHUs; 00bEMBI U IJIOLIA I
MOBEPXHOCTEH MHOTOTPAHHUKOB ¥ TEJI BPAILICHHS, TEOMETPUYECKHUX TEJl C IPUMEHEHHEM (OPMYIL.

. CB00OHO OonepupoBaTh MOHATUAMH, CBSI3aHHBIMM C KOMOMHAIUMSIMM TN BpAILEHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBINA B c(hepy U ONMMCAHHBIN OKOJIO cdepsl; chepa, BIUCaHHAS
B MHOT'OI'PaHHMK MJIM TE€JIO BpAIEHUs.

. BBIUUCIIATE COOTHOIICHUS MEXKY TUIOMIA SIMH IIOBEPXHOCTEH 1 00bEMaMH ITOT00HBIX TEIL.

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

. W3Bnekarb, MHTEPIPETUPOBATH U NMPEOOPA30BBIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

. CB00OIHO ONIEPUPOBATH MMOHATHEM BEKTOP B IMPOCTPAHCTBE.

. BoInonHATE onepaiuu HaJl BEKTOpaMHu.

. 3aznaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT.

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

BBIYHMCIICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH; B LIEJIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/A MPHU PELICHUH.

. CB00OHO OTMEepUpPOBATH MOHATUSMH, CBSI3aHHBIMH C JIBU’KEHUEM B MPOCTPAHCTBE; 3HATH
CBOMCTBA JBMKECHHUH.
. BBITIONHATh W300paKeHWsT MHOTOTPAHHUKOM U TeJ BpaIlleHUS MpH MapaieTbHOM

IIEPEHOCE, UEHTPAIBHOW CHUMMETPHUH, 3E€PKAIbHOM CHUMMETPHUH, IPU IOBOPOTE BOKPYr IIPSIMOW;
npeoOpa3oBaHus MOA00US.

. Crtpouth ceueHuss MHOTOTPAHHUKOB U T€JI BpallleHHsI: CEeYeHUsI HMINHIpa (apauieIbHo U
NEePIEHIUKYIIIPHO OCH), CEYeHUsI KOHYyca (TMapajuleIbHOEe OCHOBAHHUIO U MPOXOJIIee Yyepe3 BEPUIMHY),
CCUEHUs 11apa.

. Hcnonb30BaTh METOMBI TMOCTPOCHHSI CEUYCHHI: METOJ CJIEIOB, METOJ BHYTPEHHErO
MIPOEKTHUPOBAHMUS, METO]T TIEPEHOCA CEKYIIEH TTOCKOCTH.

. Jloka3pIBaTh T€OMETPHUECKHUE YTBEPKIACHHUS.

. [IpuMmeHSITh TeoMeTpUYeckhe (aKThl JUIS PEIICHHS CTePEOMETPHUSCKHX — 3ajad,
MIPEIIOJIaraloINX HECKOIBKO IIIaroB PEUIeHHs, €CIIM YCIIOBUS IPUMEHEHHsI 3aJ]aHbl B IBHOUM U HESBHOM
dbopwme.

. Pemarp 3amaunm Ha JOKa3aTeNbCTBO MAaTEMAaTHYECKMX OTHONIEHUH W HAaXOXKICHHE
reOMCTPHUICCKUX BCIINYHH.

. [IpuMeHsITh TPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH

PEIICHUN CTCPCOMETPUYCCKUX 3a1a4.



. [IpuMeHATH MOTyYEHHbIE 3HaHUS HA MPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLICHUBATh
peanbHble CUTYyalluU; TPUMEHATh U3YYECHHBIC IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PEILICHUS
MaTeMaTH4eCKu CcHOpMYyITMPOBAaHHON MpPOOIEMBI, MOJECTUPOBATh pEAIbHbIE CHTYallMd Ha S3BIKE
TE€OMETPHUH, UCCIIE0BATh NIOCTPOEHHBIE MOJIEN C UCIIOIB30BAHUEM T'€OMETPUUYECKHUX TIOHITHI U TEOPEM,
ammapara anreOpbl; pemiath NPaKTUYeCKUe 3aJaud, CBS3aHHbIE C HAXOXKICHUEM TI'€OMETPHUYECKUX
BEJINYMH.

. Hwmetsb npeacTaBieHuss 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPHH KaK COCTABHOM 4acTH
¢dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

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

[IpsiMbIe U TIIOCKOCTH B MPOCTPAHCTBE

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

B3anmHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECS, IMapaJUICIbHbIE U
cKpemuBaromuecs npsmsle. [Ipu3Hakym ckpemuBaronmxcs npsmelx. [lapaiensHOCTs NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuleabHbIE MPSAMBIE B IPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPSIMBIX;
NapajuleIbHOCTh IPSIMOM U II0CKOCTH. [lapannenbHoe U LeHTpallbHOE TPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIeIbHOIO MpOoeKTUpoBaHus. V3o0pakeHue Guryp B mapajieabHON
IIPOCKUMU. YINIBI C COHAIIPaBICHHBIMM CTOPOHAMH; YIOJd MEXAYy NpPSIMbIMM B IPOCTPAHCTBE.
[TapamnenpHOCTh IUIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH; CBOWCTBA IApAJIICNIBHBIX IUIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA IIOCKOCTH: TETPAdp, NapajuiesIenuIe]; MOCTPOCHHE
CEUYCHUU.

IlepneHquKyISIpHOCTD NMPSAMONM M IUIOCKOCTHU: IEPIEHIUKYJISPHBIE IPsAMBIE B IIPOCTPAHCTBE,
IIpsIMbIE TapaJUIEIbHbIE U NEPICHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYIAPHOCTH MPSMON U
IUIOCKOCTH, TEOpeMa O MPSMON MNEPHEeHIUKYISAPHOM IIOCKOCTH. OpTOroHaJIbHOE MNPOEKTUPOBAHUE.
[lepneHuKynsAp M HAKIOHHBIE: PACCTOSHHUE OT TOUKHM N0 IUIOCKOCTH, PAacCTOSHHE OT HPSIMOH N0
IUIOCKOCTH, MpOoeKius (GUrypsl Ha IUIOCKOCTh. llepneHAuKyaspHOCTh IUIOCKOCTEHM: MpU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHuKynsapax.

VYrisl B IPOCTPAHCTBE: YIOJl MEKY IPSIMOM M IJIOCKOCTBIO; IBYIPAHHBINA YIOJI, JMHEHHBIN yrol
IBYTPAaHHOIO yria. TpéXrpaHHbIM U MHOrOrpaHHble yriibl. CBONCTBA INIOCKUX YIVIOB MHOI'OI'PDAaHHOTO
yria. CBOMCTBA IUIOCKUX U IBYTPaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YyIJIA.

MHororpaHHuKu

Buasl MHOrOrpaHHMKOB; pa3BEpTKa MHOrOrpaHHMKa. IIpu3ma: n-yrosnpHas npusMma; npsMas u
HaKJIOHHasi MpHU3Mbl; OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, NpsMOYTOJIBHBINA
napajuieJIienuIe ] 1 ero cBoiicTBa. Kparyaitiue mytu Ha TOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa.
ITpoctpancTBenHas teopema IIudaropa. I[Tupamuaa: n-yrosnpHas nupamuia; NpaBUiIbHAs U yceuEHHAs
nupamuibl. CBolicTBa p€6ep n OOKOBBIX I'paHeil MpaBUiIbHOM nupaMubl. [IpaBuibHbIE MHOTOTPAHHUKH:
[IpaBUJIbHASA TIPU3Ma U IIPaBUIIbHAS NHUPAMUJA; IPABWIbHAS TPEYroJibHAas MHUpaMUJA U IPABUIIbHBINA
TeTpa’ap; kyo. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, JOJIEKAdIp U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomane OGokoBoM
MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAJh OCHOBAHM, Teopema O OOKOBOI
MOBEPXHOCTU TMpsIMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH W IOBEPXHOCTU IPaBHILHOU
MApaMU/JIbl, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMUbl.

CuMMeTpHs B IPOCTPAHCTBE. DIEMEHTHI CHMMETPHUH IIPABUIIBHBIX MHOIOIPaHHUKOB. CUMMETpUs
B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHUMMETPHUS NapaJUIeNIeNNIeNd, CUMMETPUS MPABUIBHBIX IPU3M,
CUMMETpPHUS NIPAaBUIILHON TUPAMUJIBI.

BCKTOpBI H KOOPAHWHATHI B IPOCTPAHCTBC



[ToHsiTHSI: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpA; BEKTOPHI
KOJUIMHEapHbIE, COHANIPABIIEHHBIE W MPOTHBOIOIOKHO HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeicTBHsI C BEKTOpPAMH: CIOXKEHHE U BEIYUTAHHUE BEKTOPOB; CyMMa HECKOJBKUX BEKTOPOB; YMHOKEHHUE
BEKTOpa Ha ynciio. CBOMCTBA CIOKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHUSI BeKTOpa Ha yucio. [lonarue
KOMIUIaHapHbIe BEKTOpbI. llpu3Hak KomrianapHocTH TpEX BekTopoB. I[lpaBuio mapaienenumesa.
Teopema 0 pa3znoxeHHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopam. I[IpsMoyronpHas cuctema
KoopauHaT B mpoctpancTtBe. Koopamnatel BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MeXAy Bekropamu. CKalspHOe MPOU3BEACHUE BEKTOPOB.

11 knace

Tena Bpaienus

Ionsgarus: MUIMHAPHUYICCKAA MMOBECPXHOCTh, KOHNYCCKAA NOBCPXHOCTD, C(I)epI/IquKaSI IMMOBCPXHOCTD,
oOpa3yromue noBepxHocTeil. Tema BpallleHUs: UWIMHIpP, KOHYC, yCEUEHHBIH KOHYC, cdepa, miap.
B3aumHuoe pacnosnoxenue cepbl U IIIOCKOCTH; KacaTelbHasi TUNIOCKOCTh K cdepe. M3o0paxkenue e
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnunapa u konyca. CumMMmerpus cepsl 1 mapa.

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

KomOunanmu Ten BpalieHus: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHIp, ONMMCAaHHAs
okoio mumuHapa. [lepecedenune chepsl u mapa ¢ miockocThio. Kacanue mapa u cepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpPaHHUKA, OMUCAHHOTO OKOJIO chepsl, chephl, BIUCAHHON B MHOTOTPAHHHUK WJIHM TEJNO
BpaICHHUS.

[Inomane MOBEpXHOCTH IWIMHIpA, KOHyca; Iuiomanb cdepsl U e€ uyacteit; [logobue B
npoctpancTBe. OTHOmEHUE 00BEMOB, TUIOMIAICH MOBEpXHOCTEH MOM0OHBIX (uryp. [IpeodpazoBanue
nono6usi, romoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPHUECKHX METO/IOB.

HOCTpOGHI/Ie CeUecHUI MHOTI'OIPpaHHUKOB U TECJI BpallCHUA: CCUCHHA LHUJIMHIApPA (HapaJIJIeJII)HO u
MEPIEeHIUKYIIAPHO OCH), CEUEHUsI KOHYca (MapajuielbHOe OCHOBAHUIO U MPOXOJAIIEE Yepe3 BEPIINHY),
CCUCHUA 1Iapa, MCTOABLI IMMOCTPOCHUA CCUCHUIL: MCTOJ CJICOAO0B, MCTOA BHYTPCHHEI'O IMPOCKTHUPOBAHUA,
METO/]I IEPEeHOCca CeKYIIEH MIOCKOCTH.

BeKTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE

BexTtopel B mpoctpaHcTBe. Omepanuu Haja BeKTOpamMH. BeKTOpHOE YMHOKEHHE BEKTOpOB.
CBolicTBa BEKTOPHOTO YMHOK€EHUS. [IpsAMOyrosbHas cucteMa KOOpAUHAT B IpocTpancTse. KoopanHaThl
BekTopa. Pasnokenue BekTopa 1o ©0Oasucy. KoopAMHATHO-BEKTOPHBIM METOJ TMpHU pEIICHUU
reOMETPUUYECKUX 3a7ad.

JIBMOKEHUS B IPOCTPAHCTBE

JBwxenust npoctpanctBa. Orobpaxenus. JBmkeHuss u paBeHcTBO ¢uryp. OOmue cBoiicTBa
IBWKEHUH. Buapl ABWKEHMN: mNapajulelbHBI MepeHoc, IeHTpalbHas CUMMETPHs, 3epKajbHas
CUMMETpHUS, IOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus nogpobus. [Ipsmas u cdepa Ditnepa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM IPOrpaMMbl KoHTpoabHbIe IIpakTuyeckue (it pposEIc)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacroniokeHue npsMbIX B 5 1
POCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEH B 3
POCTPaHCTBE
4 [IeprieHIUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B 95
POCTPAHCTBE
5 Vbl U paccTosHUS 16 1
6 MHororpaHHUKN 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATHA3AIHS 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 kaacc

KoauuecTBo yacos DJIeKTPOHHbIE
Ne ni/m HanmeHoBaHue pa3/ie/ioB U TeM MPOrpamMMbl KOHTpOJIbHBIE MpakTiueckne (mudposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuThueckas reoMeTpust 15 1
5 HOBTOPCHI/IC, 000011IeHNe U CHCTeMaTH3aLus 15 1
3HaHHI
3 O0bEéM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24
5 [Tnoma i MOBEpXHOCTH M 00BEMBI KPYTIIBIX 9 1
TeI
6 JBrxeHus 5 1
7 HOBTOPGHI/IG, 00001IeHNE U CHCTeMaTH3aLus 17 5
3HaHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




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

VY4eOuslii kypc «BepoSATHOCTh U CTATHUCTHUKA» YTIyOJIEHHOIO YPOBHS SIBISIETCS MPOAOHKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YriIyOJEHHOTO YpPOBHS Ha YPOBHE CpeaHero oOmiero
oOpa3oBaHus. Y4eOHBIH Kypc mpeaHazHaueH g (GOPMUPOBAHUS y OOYYAIOUIUXCS CTATHCTUYECKOM
KYJIbTYpPbI U IOHUMaHUs POJIM TEOPUM BEPOSITHOCTEM KaK MAaTEMaTUYECKOTO HHCTPYMEHTA /ISl U3yUEHUs
CIIy4aliHbIX COOBITHI, BEIMYMH U mporeccoB. Ilpu m3ydenun kypca oOoOramarorcss MpeacTaBICHUS
o0yJaromuxcs 0 METOJaX MCCIIEAOBAaHM U3MEHYMBOIO MHpA, Pa3BUBACTCA MMOHUMAHHE 3HAYMMOCTH U
OOIIHOCTH MaTEeMAaTUYECKUX METO/0B MMO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PEHHUS.

Copepxanue y4eOHOTO Kypca HamnpaBleHO Ha 3aKpEIUICHHE 3HAHHH, MOTYYEHHBIX MPU H3y4YECHUH
Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HAa PAa3BUTHE TNPEACTABICHUI O CIy4ailHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKIYy HUMH Ha BaXKHBIX MPHUMEpaX, CIOKETbl KOTOPHIX MOYEPIHYTHI U3
OKpy>Katomiero Mupa. B pesynprare y oOydarommxcs ODKHO cHOpPMHUPOBATHCS IMPEICTaBICHUE O
Haubosee ynoTpeOUTENbHBIX M OOIIUX MaTeMaTHYEeCKHX MOJENSIX, HCIOJIb3YeMbIX [UJISl ONMUCAHUS
AHTPOIIOMETPUUYECKUX U JAeMOrpaUyecKrX BEIMYUH, MOTPEIIHOCTEH B pa3iMyHbIe POAA W3MEPEHUsX,
JUIUTEIBHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
MPOIIECCOB B 001IeCTBE. YUEOHBIN KypC SBIsAECTCS 0a30 /i1 OCBOCHUSI BEPOSATHOCTHO-CTATUCTHUECKUX
METOJIOB, HEOOXOIMMBIX CHEIHATMCTaM HE TOJIbKO WHXEHEPHBIX CIEHUANIbHOCTEH, HO TakKkKe
COLIMAJIbHBIX M IICHUXOJIOTUYECKUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIbHOU
Mepe HCTONb3YIOT anmapaT aHaliu3a OoNbIIuX AaHHBIX. [[eHTpaabHyI0 yacTh yueOHOTrO Kypca 3aHUMaeT
oOCyXIeHHe 3aKkoHa OoNbmMX 4YHucenl — (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HMEIOIIETO
MaTeMaTHYeCKyIo (hopManu3aluio.

B cooTBeTcTBUY € yKa3aHHBIMU LEISIMU B CTPYKTYpe Y4eOHOTo Kypca « BeposiITHOCTh U CTaTUCTUKA»
Ha YyrIyONEHHOM YPOBHE BBIIENCHBI OCHOBHBIE coOJepaTelbHble TUHUU: «ClydaliHble COOBITHUS U
BEpPOATHOCTU» U «CilydaliHble BETUYUHBI U 3aKOH OOJIBLINX YHCEI.

[ToMrMMO OCHOBHBIX JUHHI B Y4eOHBIM KypC BKIIIOUEHBI AJIEMEHTHI T€OpUM rpadoB U TEOpUU
MHOKECTB, HEOOXOJIMMBIE JUIsl IOJHOLIEHHOTO OCBOEHHUS MaTepuaja JAHHOIO ydyeOHOro Kypca H
CMEKHBIX MaTEMaTHUYECKUX y4eOHBIX KYPCOB.

Copepxanne nuHUN «CiyyaiiHble COOBITHSL M BEPOSATHOCTHY CIYKUT OCHOBOM JUIsl (hOpMHUpPOBaHUS
IIPEJICTABICHUN O PACIpPENEICHUN BEPOATHOCTEN MEXy 3HAUEHUSMHU CIydyallHBIX BEJIWYMH. BaxHyro
yacTb B 3TOH COAEpXaTelbHON JIMHUM 3aHUMAaeT H3y4ye€HUE TE€OMETPUYECKOr0 U OMHOMHAIBLHOTO
pacnpenelleHnii 1 3HaKOMCTBO C HMX HENPEPHIBHBIMHA aHAJIOTaMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeesieHusIMU.

Temsl, CBsI3aHHBIE ¢ HENPEPBIBHBIMU CIIy4YallHBIMU BEIMUYNHAMU U PACPEACIICHUIMH, aKIEHTUPYIOT
BHUMaHHE OOYYaIOIIMXCS HA OMMCAHUM M M3YYEHUU CIy4YalHbBIX SBJICHHHM C TOMOIIbIO HEIPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMaHHE yJIENIeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY pacIipeleIeHUsIM.

B ydyeOHOM Kypce npeaycMaTpUBAaeTCs O3HAKOMUTEIbHOE HM3YYEHHE CBSI3U MEXKAY CIy4alHBIMU
BEIMYMHAMU U ONHMCAHUE 3TOW CBSA3M C MOMOLIbI0 KOI(D(UIMEHTa KOPPEISIMA U €ro BHIOOPOYHOIO
aHajiora. JTU AJIEMEHTHI COAEpX aHMs pa3BUBAIOT TeMy «JlMarpaMMbl pacceMBaHUs», U3yYEHHYIO Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi, U BO MHOI'OM ONMPAIOTCS Ha CBEJIEHHs U3 KYypCOB anreOpsl U
FE€OMETPUH.

Emé omuH s1eMeHT colepikaHus, KOTOpBIM NpEIaraeTcsi Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEZI0BATEIBHOCTh CIIy4allHbIX HE3aBHCHMBIX COOBITUH, HACTyMarloIMX B €IWHUIY BpPEMEHHU.
O3HakoMJIEHHE C pacHpeesieHMeM BEpOSTHOCTEH KOJIMYECTBAa TaKUX COOBITUH HOCHT pa3BUBAIOIIMN
XapakTep U SBISETCS aKTyalbHbIM JUIsl OyAymuX aOuUTypHUEHTOB, IMOCTYMAIOMIUX Ha Yy4yeOHbIE
CMELUANBbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMH, IICUXOJIOTHEN U YIIPaBIEHUEM.

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)xAaHCKOI'O BOCIIUTAHUA:



c(OPMHPOBAHHOCTH I'PAXKTAHCKON MO3UIIMK 00YUYAIOMIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
poccuiickoro o0IecTBa, MPeICTaBICHHE 0 MaTEMaTUYECKUX OCHOBAX ()YHKLIMOHHWPOBAHUS pPa3IMUYHBIX
CTPYKTYp, SABICHHI, NpOLEAYyp TpakJaHCKOro ooOmiectBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHE
B3aMMO/IEHICTBOBATh C COLIMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

C()OPMHUPOBAHHOCTh POCCHUMCKON TIpakJaHCKOW WIEHTUYHOCTH, YBAXKEHHMSI K MPOILLIOMY MU
HACTOSILIEMY POCCHMCKOM MAaTE€MAaTHKH, LIEHHOCTHOE OTHOIICHME K JOCTHKEHUAM POCCHUCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTHYeCKOM IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTHIKEHUH B APYrHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Haponaa, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOT0 IMOBEACHHUS, CBA3aHHOIO C IIPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUN HayKd U
JESTEeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJa B TOCTPOCHHUE YCTOWYMBOIO OYIyILEro;

4) 5cTeTHYECKOro BOCIIUTAHUS:

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

5) ¢hbU3UYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh yYMEHHUS TPUMEHITh MaTeMAaTHYEeCKHE 3HAaHUS B HMHTEpEcax 3JI0pOBOTO U
Oe3omacHOro obpasa >KHU3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3JI0POBBIO (310pOBOE MHTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, pEryisipHas (U3NYecKas aKTHBHOCTbH), (pusmueckoe
COBEPILIECHCTBOBAHHE IIPU 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN 1€ATEIIBHOCTBIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE ILIEHHOCTH TpPYAOJIIO0US, HHTEpeC K pa3IuyHbIM cdepam
npoeCCHOHATLHOM AEATEIBHOCTH, CBA3aHHBIM C MATEMATHKOW U €€ MPUII0KESHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOP Oynymied mnpodeccuu M peaar30BbIBaTb COOCTBEHHBIE >KU3HEHHBIEC IUIAHBI,
TFOTOBHOCTh M CIHOCOOHOCTh K MaTe€MAaTHUYECKOMY OOpPa30BaHMIO U CaMOOOPA30BaHMIO HA MPOTSKEHUU
BCEHl JKM3HHU, TOTOBHOCTh K aKTMBHOMY YYacCTHUIO B PEIIEHHM IMPAKTHYECKHX 3ajady MaTeMaTHYecKOu
HaIPaBJIEHHOCTH;

7) 3KOJOrMYECKOI0 BOCIIUTAHMSL:

c(OPMHUPOBAHHOCTh IKOJIOTMUYECKON KYIbTYPbl, IOHUMAHUE BIUSHUS COLHMATbHO-3KOHOMUYECKHX
IPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBbHOM Cpelbl, OCO3HAHHE IJI00AJBHOIO XapakTepa
9KOJIOTMUECKUX MPOoOIJIeM, OpUEHTAlUsl Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHUs 3a/1a4 B
00JIaCTH OKpY:Karolle cpe/ibl, MNIaHUPOBAHNE TOCTYIKOB U OLIEHKU MX BO3MOXKHBIX MOCIEICTBUNA A
OKpY>Karollen Cpeibl;

8) LIeHHOCTH HayYHOI'O TTO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU
U OOLIECTBEHHOW NpPAaKTUKH, TOHMMaHHE MaTeMaTHYeCKOM Hayku Kak c¢epbl dYeaoBeYecKon
NeSITEIbHOCTH, JTAloB €€ pa3BUTUS M 3HAYMMOCTHU JJI Pa3BUTUS LUBWIM3AIMM, OBJIAJECHUE S3BIKOM
MaTeMaTHKU ¥ MaTeMaTUYeCKON KyJIbTYpOI KaK CpeJCTBOM IMO3HAHUS MUPa, TOTOBHOCTH OCYIECTBIIATh
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO I€ATENbHOCTh MHANBUIYAJIbHO U B ITPYyIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATbI

[To3naBaTenbHbIE YHUBEPCATIbHBIE YUeOHBIE JEHCTBUS

ba3oBble tornuecKkue NeUCTBUSA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSATUH,
OTHOILIEHUN MEX]Ty TOHATUAMH, (OPMYIUPOBATH OTIPEIEICHUS TOHATHH, yCTaHABIMBATH CYIIIECTBEHHBIN
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS JIJIs1 000OIIEHUS U CPAaBHEHUSI, KpUTEPUHU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHMMATh, (QOpPMYIUpOBaTH M  MpPeoOpa3oBBIBATh  CYKICHMSA:  YTBEPAWUTENbHbIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUMs B (akTax, JaHHBIX,
HaONIIOJIEHUSAX W YTBEPXKIEHUSX, NpeiaraTh KPUTEPUM Ui BBISIBICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;



JeNaTh BBIBOJABI C HCIOJNB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U HWHIYKTUBHBIX
YMO3aKIIOUeHU N, YMO3aKIIOUECHHI IO aHAJIOTUH;

MPOBOJNTh CAMOCTOSITEBHO JOKA3aTeNbCTBA MATEMAaTHUYECKHX YTBEPXKACHUU (TpSMbIE M OT
MPOTHBHOTO), BBHICTPAMBATh APTYMEHTAIMIO, TPUBOIUTH NPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BBIOMPATh CIIOCOO pelieHus y4eOHOH 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BEIOMpaTh HanOOJIee OIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBeie uccnenoBaTeIbCKue ICHCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIHCKUN HHCTPYMEHT TTO3HAHMSI, (HOPMYIUPOBATH BOIPOCHI,
(buKcupyIIue IPOTUBOpEYHe, TPOoOIeMy, YCTaHAaBIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUI0, MHCHHCE;

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

CaMOCTOSITeNILHO  (pOopMynHpOBaTH OOOOIICHHWS W BBIBOJALI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaAOJIIOZICHUS, WCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, & TAKXKE BBIJABHTATh IMPEANOJIIONKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabota ¢ nuapopmanmei:

BBISBJIATH ACPUITMTH HHGOPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JIJISl OTBETAa HA BOIIPOC M JIJISI PEIICHUS
3aJ1auu;

BBEIOMpATh WHPOPMAITHIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATH3UPOBATH, CUCTEMATU3UPOBATH U
UHTEPIPETHUPOBATH UHPOPMAITUIO PAa3IUYHBIX BUIIOB U (POPM MPEIICTABICHHS,

CTPYKTYypUpPOBaTh HH(DOPMALHIO, TPEACTABIATE €€ B pa3IUYHBIX (QopMax, HLIIOCTPUPOBATH
rpau4ecKu;

OIICHUBATH HAAEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO CHOPMYIIUPOBAHHBIM KPUTECPHSIM.

KoMMyHHKATHBHBIC YHHBEPCAIbHBIC YICOHBIC IEHCTBUS

O0eunue:

BOCIIPUHUMATh U (hOPMYITHPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCJIOBHSIMHU M ILIEJSIMH OOIIECHUS,
SICHO, TOYHO, TPAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBINA PE3YIIbTaT;

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

NPEACTABIATh  pe3yJbTaThl pEIIeHWs 3a7auyd, HKCIIEPUMEHTa, MCCIEIOBaHUs, IPOEKTa,
CaMOCTOATENIbHO BBIOMpaTh (PopMaT BBICTYIUICHHS C YYETOM 3a/ad TPE3CHTAIMH W OCOOCHHOCTEH
ayJIuTOPHH.

PerynatuBHble yHUBepcaibHble yueOHbIE JeCcTBUSA

Camoopranuzanus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3a7ayi, BEIOUPATh CIOCO0 peIIeHus ¢ y4ETOM MMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUH ¢
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOIIb, SMOLIMOHAIBHBIA NHTEIUICKT:

BJaJIeTh HaBBIKAMU I1O3HABATEIbHON pe(IEeKCHMH KaK OCO3HAHUS COBEpIIAEMBIX JCUCTBUI U
MBICITUTENIBHBIX TIPOIIECCOB, HUX PE3YJIbTaTOB, BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTH4YECKON 3a1auH;

MPeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEILIEHUH 3a]]aul, BHOCUTh KOPPEKTHUBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBIIBICHHBIX
TPYIHOCTEN;



OLICHUBATh COOTBETCTBUEC PE3yJIbTaTa LEIH U YCJIOBUSAM, OOBSCHATH MPHUUUHBI JOCTHIKCHUS WM
HEJIOCTHIKCHHS PE3YIbTATOB AEITEIBHOCTH, HAXOJUTh OMIHOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEILHOCTD:

MMOHMMATh U MCIIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW M MHIAMBHIyaIbHON pabOTHI MIPH PEIICHUN
yueOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM JIEATCILHOCTH, TNIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpenciaTh BHIbI pabOT, JOrOBapHBaThCSA, OOCYKIAATh MPOIECC M PE3yJIbTaT paboTEHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEH;

y4aCTBOBATh B IPYIIOBBIX GopMax paboThl (00CYKIACHHS, 0OMEH MHEHHIH, «MO3TOBBIE IIITYPMbI» U
WHBIC), BBINOJHATH CBOK YacTh PabOThl M KOOPJMHHPOBATH CBOM JEHCTBHUS C IPYTUMH UYICHAMHU
KOMaH/Ibl, OLIEHHBATh KAYECTBO CBOETO BKJIaJa B OO MPOIYKT IO KPUTEPHUAM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBUSI.

INVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI (IIO 'OJAM OBYYEHMUS)

K xoniy 10 kimacca 00y4Jaromuiicss Hay4YnuTCs:

CBOOOTHO ONIepUpPOBATh MOHATHAMH: Tpad, mnockuid rpad, cBA3HbIN rpad, myTh B rpade, Henb, UK,
JIepeBO, CTENIEHb BEPILUHBI, IEPEBO CIYyYalHOTO SKCIIEPUMEHTA,

CBOOOJHO 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 COOBITUA: IepeceyeHre, 00bEeJMHEHNE TaHHbIX COOBITHH, COOBITHE,
IIPOTUBOIOJIOKHOE JAHHOMY, UCIO0JIb30BaTh JUarpaMmbl Jiiepa, KOOPIAUHATHYIO IPSIMYIO JJIs pELICHUS
3ajiay, MOJIb30BaThCs (POPMYJIION CIIOKEHUSI BEPOSITHOCTEH /ISl BEPOATHOCTEH JIBYX M TpeX ClydaiHbIX
COOBITHIA;

ONEpUPOBATh MOHATHSMU: YCIOBHAs BEPOSTHOCTb, YMHOKEHHE BEpOATHOCTEH, HE3aBUCHUMBbIE
COOBITHS, IEPEBO CIIYYaHHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHH C MOMOIIBIO TpaBHIIA
YMHOXKEHUS, JIepeBa CIy4allHOTO OIbITa, MCIOJb30BaTh (OPMYIy IOJHON BEpOSTHOCTH, (opMyny
baiieca mpu pemieHnu 3amay, ONpeAessATh HE3aBUCHMOCTHh COOBITHH 1O (GOpMyNe W MO OpraHU3alud
CIIy4ailHOT 0 3KCIIEpUMEHTA;

MPUMEHATh W3YyYeHHBbIE KOMOWHATOpHBIE (DOPMYIBI AJISi TIEPEUUCICHUS SJIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITUI CIy4allHOrO OMbITA, PELICHUS 331a4 110 TEOPUU BEPOSITHOCTEH;

cBOOO/IHO ONEpUpOBaTh NOHITUAMU: OMHAPHBIN CIydyalHBIM ONBIT (MCHBITAHUE), YCIIEX U HEy/aya,
HE3aBUCHMBbIE UCIBITAHMSI, CEpUS UCIIBITAHUI, HAXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU UCIIBITAHUM 710
NEepBOro ycrexa, B CepUM UCIbITaHUK bepHy/uM, B OmbITe, CBA3aHHOM CO CIIyd4allHBIM BBIOOpOM M3
KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: CilydailHas BeJIMYMHA, paCHpelelIeHHe BEPOSTHOCTEH,
auarpamMma paclpelesieHusi, OWHapHas ciydaiiHas BeNUYMHA, I€OMETpPUYECcKoe, OMHOMHAIILHOE
pacrpeiesieHue.

K konny 11 knacca oOyuaromnuiics HayquTcs:

OTIEpUPOBATh MOHATUSAMHU: COBMECTHOE pACHpENeNICHNE JIBYX CIIy4allHbIX BEJIMYUH, UCIOJIb30BaTh
TaOJIUIly COBMECTHOTO DAaCHpeleNieHHs] JBYX CIy4alHBIX BEJIWYMH JUIS BBIIEJIEHUS pPacHpereseHHs
Ka)KJI0W BEJTMYMHBI, ONIPEICIICHNS HE3aBUCUMOCTH CIy4YailHbIX BEJINYUH;

CBOOOJHO ONEpUpPOBATh IMOHATHEM MaTeMaTHYECKOro OKUAAHUSA CIydyallHOW  BEIMYMHBI
(pacnpenenenus), MPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OKUJAHUS MPHU PEIICHUU 3aj1a4, BBIYUCIATD
MaTeMaTHYeCKOe OKUaHne OMHOMUATBHOTO U T€OMETPUUYECKOTO PaCIpeIelICHHH;

CcBOOOIHO ONEPUPOBATh MOHATHIMU: TUCHEPCHS, CTAHJAPTHOE OTKIOHEHUE CIy4YailHOW BEIMYUHBI,
IIPUMEHSTh CBOMCTBA JUCIEPCUM CIy4YailHOW BEIMYMHBI (paclpeneneHus) NpU pEeLIeHUH 3azad,
BBIUHCIATh JUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHWE T'€OMETPUUYECKOro U  OWHOMHAILHOTO
pacrpeneieHuN;

BBIUUCIIATh BBIOOPOYHBIE XAapaKTEPUCTUKH MO JAaHHOW BBHIOOPKE U OILIEHHWBATH XapaKTEPUCTUKU
TeHEepaJIbHONM COBOKYIMHOCTH JIaHHBIX MO BBIOOPOYHBIM XapakTepucTukaMm. OIEeHMBAaTh BEPOSITHOCTU
COOBITUA W TPOBEPSITH MPOCTEHIIME CTATUCTUYECKHWE TUIOTE3bl, MOJB3YSICh H3Y4YEHHBIMU
pacnpeesIeHUsIMU.

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



10 KJTACC

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

Cry4daiiHple SKCIIEPUMEHTHI (OIBITHI) U CIyYalHBbIC COOBITHS. DJIE€MEHTapHBbIC COOBITHS (MCXOJIBI).
BeposiTHOCTB citydaiiHOro coObITUS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITUN. CilydaiiHbIE OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepannu HaJ COOBITUSAME: TIEpeceueHne, 00beJMHEHUE, TIPOTUBOIOIOKHbIE COOBITHS. J{narpaMmbl
Ditnepa. opMmyiia CII0KEHUSI BEPOSATHOCTEH.

VYciioBHas BEPOSATHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [lepeBo cinydaitHOro akcriepumenTa. @opmyia
notHOU BepositHOCcTH. Dopmyra baiieca. HezaBucrumbie coOBITHS.

bunapHblii ciydaliHbII ONBIT (MCIIBITaHKE), ycex M Heynada. HezaBucumble ucnbitanus. Cepust
HE3aBHCHUMBIX HCIBITAHUNA 10 mepBoro ycmexa. I[lepecranoBku u dakropuan. Uucio codeTaHui.
Tpeyronbhuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTbITaHui beprymmm. CiiyqaifHblid BHIOOpP W3 KOHEYHON COBOKYITHOCTH.

Canyuaitnas BennuuHa. Pacnipenenenue BepositTHocTel. [luarpamma pacrpenenenus. Onepanuu Haj
CllydaiilHbIMHM BeiduuuHaMu. bunHapHas cinywaitHas BenuuuHa. [Ipumepsl pacrnpeseneHuil, B TOM 4YUCIe
reoMeTpUYECKOe U OMHOMHUAIBHOE.

11 KIIACC

CoBMecTHOE paclpesiesieHue IByX Ciay4yaiHbIX BeqnyuH. He3aBucumble cilydaliHble BETUYHUHBI.

Matemaruueckoe OXUJaHHE clydyallHOW BenuuuHbl (pacrpeneneHus). [Ipumepsl npuMeHEHUS
MaTeMaTHYeCKOro OXXKuJaHus (cTpaxoBaHue, Jjorepes). MareMaTHueckoe OXKuAaHue OuHapHOU
CIIy4allHOM BeIM4YuHBbl. MaTemMaTHdyecKkoe 0XXHAAHUE CYMMBI CIydalHBIX BEIWYUMH. MareMmartnueckoe
OKHJIaHUE TEOMETPUYECKOTr0 U OMHOMMAIBHOIO paclpeieeHUH.

Jucnepcusi U cTaHIapTHOE OTKJIOHEHUE CIydailHOW BenuuuHbl (pacnpeneneHus). Jucnepcus
OuHapHOM ciyyailHOM BenMuuHBI. MaremMaTHuyecKoe OXHJaHHE MPOMU3BEIEHHUS U JUCIEPCUS CYMMBbI
HE3aBUCHMBIX CIlyJaHbIX Benu4uH. Jlucrepcuss W CTaHJApTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO
pacnpezenenus. Jlucrnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PACTIPEACICHUS.

HepaBenctBo UYebOnimeéBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akoH OOJNBIIUX YHCEN.
BeiOopounslii  Meron ucciaenoBaHuid. Bwibopounble xapakTepucTUKH. OlleHUBaHHE BEPOSTHOCTU
COOBITHA 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka mNpocTEHIIMX THUMOTE3 C TOMOIIBI0 HM3YyYEHHBIX
pacrpeneeHui.

HemnpepsiBable  cnydaiinble  BenuuuHbl. [Ipumeppl. @DyHKIMSA  IUIOTHOCTH  BEPOSITHOCTH
pacnpezenenus. PaBHOMepHOE pacipeIelIeHHE U €ro CBOMCTBA. 3a1auu, IPUBOJAIINE K I0KA3aTEILHOMY
pacnpesenieHuio. 3ajadd, TNPUBOASIIME K HOPMaJbHOMY pachnpenesneHnto. @DyHKIHS IUIOTHOCTH
BEPOSTHOCTH IIOKA3aTeIbHOTO paclpenesieHus, (YHKIHS IUIOTHOCTH BEPOSTHOCTH HOPMAalbHOTO
pacnpeneneHns. QyHKIHS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPECIICHMUS.

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

KoBapuanus nsyx ciydailHeix BennuuH. Kosdduuument nuneinoit koppensiuu. CoBMecTHbIE
HaOJto/IeHUsl ABYX BeIMYMH. BbIOOpOUHBINH KOA(pUIMEHT Koppensuuu. Paznuune Mexay JTUHEHHON
CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHON CBA3bI0. JIMHEIHAs perpeccusi, METO1 HAMMEHbIINX KBaIpaToB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThbI padoTsI pecypenr
1 DOnemMeHThl Teopuu rpados 3
2 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOATHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumsblie coObiTUS
4 DNIeMEHTh KOMOMHATOPUKHI 4 1
Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnbrtanus beprymm. Ciay4aliHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJTACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne ni/m Kourpoubnble IIpakTHyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJIBLINX YnCel 5
DIIeMEHThl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHbIE CiTydaliHbIE BEJIMYUHBI
3 (pacripenenenus), Moka3aTeabHOE U 4
HOPMAaJIbHOE pacipeieeHus
Pacnpenenenue Ilyaccona
5 CBs13b MEX]y CIIy4ailHBIMH BEJIMUMHAMHU
6 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 1 0







