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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IPOrpaMMe CpeaHero oOiero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrol CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJa/IeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaU3a 3aKiaJIbIBAeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX I AAJbHEHMIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU ainreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOLIBIO MHIAYKUIMUU U PacCykAaTh NEAYKTUBHO, UCIOIb30BATh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone usyueHus yueGHOro kypca «Anredbpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHUsS NPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH pPEeaJbHbIX CUTYAlUH,
UHTEpPIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCS C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHPHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTHYeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOqUYEeCKUe TuHuu: «Yucna
U BbIUMCIEHU», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTUYeCcKoro aHanu3a», «MHo)kecTBa H JIoOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3YYal0TCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHUs] Ha YpOBHE CpeIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’KaHUE HECKOJBKMX MAaTEMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NP U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€Osl MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4YMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(METUUECKUE OTEepaIiH, a TaKKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEMATUKH KaK HayKH W e€ poJu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa30BaHHs, MOCKOJIbKY B Ka)XIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coAepKalmx mnapamerpel. [lodydeHHblEe yMEHHsS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlanHas conxepkaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (DOPMUPOBAHUE YMEHUU
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMUM, a TaKXKe BBIPAXKCHUH,
COJEpKaIMX CTENEHU U JiorapuMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuil, pabOTl C  CHMBOJBHBIMH  (opMamMu, NPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBI JJI PELIEHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (pOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIEOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3To¥ cofepKaTebHON JIMHUN HaIeJIeH Ha Pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoi dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILINK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYIECTBEHHO PAaCIIMPUTh KPyr KaK MATEMATHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYaroluMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HaUMEHbIINE
3HAYEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelieHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaAaMH MaTeMaTH4E€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U ucKyccTBe. OOyuaromuecs: y3HAIT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOsl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOrMKU. TeopeTuko-
MHO’KECTBEHHBIE [TPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd H €€ TNPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCHMIUIMHBL M MX MNPWIOKEHUs B eauHoe 1enoe. Ilosromy BaxHO nOaTh
BO3MOXKHOCTh 00y4YaroIleMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT TpU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHHE OMNpPeACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKIICHUSI Ha OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BAHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENel peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anreOpbl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB MIPOrpaMMbl, TIOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelIeHUs NPUKIaIHbIX 3adad. llpu
pellIeHuH  peajbHBbIX  MPAKTUYECKUX  33hady  oOyyarliuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BceX TeM yueOHOro Kypca «AnreOpa u Havyana
MaTEMaTUYECKOrO aHaJIU3ay.

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
oO1iero oopa3zoBaHus, Tak Kak 00eCreyuBaeT BO3MOXKHOCTh U3YUYEHUS TUCUUTLIINH
€CTECTBEHHOHAYYHOW HAMpaBJICHHOCTH U IMPEIMETOB T'yMaHHUTapHOIO LHUKJIA.
[Tockonpky  JOTMYECKOE€  MBIIUIEHHE,  (QOpMUpyEeMOE€  TpU  HU3YyYEeHUHU
O0yJaIOIUMHUCS TIOHATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIONIB3YIOTCSl MIPU PELIEHUM 3a]a4 €CTECTBEHHOHAYYHOTO IIMKJIA, B YaCTHOCTU
buznyueckux 3aaay.



[{ens ocBOeHUs mporpaMmMbl yaeOHOTO Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIIOCOOHOCTEH OOydYarommxcs Mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABIIIONICH MpeaMeTHON obiactu «MaremaTuka u
uHdpopMaTHKa»  4Yepe3  oOecreyeHWe  BO3MOXKHOCTH  MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUA U JCHCTBUM,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIICITHOTO MPOo(dheCCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCTIOJIb30BAHUEM MATEeMATHUKH.

[IpyopuTeTHBIMU 3aJjlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSIIONIUMU U YCUITMBAIOIIMMH Kypc 0230BOT0 YPOBHSI, SBJISFOTCS:

paclIMpeHne NpPeICTABICHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPhI U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U HU3Yy4aTb
pa3HbIC SIBJICHUS OKPYKAIOLIETO MUPA, 3HAHKUE ITOHATUHMHOIO aImapara 1o pasueiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dbopMupoBaHUE€  YMEHHMS  BJAJ€Th  OCHOBHBIMM  TMOHSTUSMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupOoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEkKAX, MOJICNIAX U B PEAIbBHOM
MHpPE MHOTOTPAHHUKM M TeJia BpPAUICHUS, KOHCTPYHPOBATH T'€OMETPUUYECKHUE
MO/IEJIN;

dbopMHpoBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TeOpuil, POpMUpPOBAHME TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
MPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMM JI0KA3aTEJIbCTB M aJIrOPUTMOB
pELICHUs], YMEHUSI HUX NPUMEHSATH, IPOBOJAUTH JOKA3ATEJbHBIE PACCYKICHUS B
XOJI€ PEUICHHS CTEPEOMETPUYECKHUX 3a4a4 U 3a7a4 C ITPAKTUUECKUM COACPKAHUEM,
dbopMupoBaHUE TIPEACTABICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB  IMpHU
000CHOBaHUY MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKHU B MPOBEICHUU
JIETYKTUBHBIX PACCYXKICHUI;

pPa3sBUTHE W COBEPIICHCTBOBAHME HWHTEJUIEKTYAJIBHBIX W  TBOPYECKUX
CIIOCOOHOCTEW 00yJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KPpUTUYHOCTH MBIIUIEHUS], THTEpECca K U3YUEHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIIMOHAIBHOW TPAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIBbHBIX >KU3HEHHBIX CUTYyalUSX W IPU U3YUYEHUU JIPYTHUX
y4eOHBIX  TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,



MOJIETUPOBAHUSl PEATbHBIX CUTyallUid, HCCIEIOBAHMUS MOCTPOEHHBIX MOJIEIIEH,
MHTEPIPETALUY MOJYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusgtorcs: «lIpsgmMble W TMUIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OIEPUPOBATH
MOHATUSMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOy4eHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTeIbHBIM JUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepanbHOl padboueit
MPOrpaMMbl, paclpe/eIEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOPOCAM O0yUaroIIuecs
oOpaliajiucb ~ HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
FeOMETPUUYECKUMU MTOHATUSIMU U HaBBIKAMHU TOCJIEIOBATEIHLHO U TTOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUXCsl, pACIIUPSsL U YIIIyOJIss
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yriayOnEHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHoro rpeameTa «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHHUS MAaTeMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTBLHBIM 00pa30BaHUEM.

VYuebnsiii kypc «BeposSTHOCTP W CTaTUCTHKA» YIAyOJEHHOTO YPOBHS
SBJISICTCSI TIPOJIOJDKCHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE cpefHero odiiero oopa3zoBanus. Y4eOHbIN Kypc
npeaHazHaveH i1 GOopMUPOBaHUS Y OOYyUaAIOIMIMXCSI CTATUCTUYCCKONU KYJIbTYPhI U
MMOHWMAHUS POJIM TEOPUHU BEPOSTHOCTEH KaK MaTEMaTUUYE€CKOTO MHCTPYMEHTA JIJIst
W3YUYCHUS] CIy4alWHBIX COOBITHH, BETWYMH W TpolieccoB. [Ipu m3yueHuu Kypca
o0oramaroTcsi TPENCTaBICHUS OO0ydJaloImuXcs O METOJaX HCCIeAOBaHUS
W3MEHYMBOTO MHpa, pa3BUBACTCS TMOHUMAHHE 3HAYUMOCTH U  OOIIHOCTHU
MaTeMaTHYECKUX METOJIOB IO3HAHUS KaK HEOTHhEMJIEMOM YacTh COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

ConmepxaHne ydeOHOro Kypca HAampaBiI€HO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYCHHBIX MPU U3yYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY



HAMM Ha BaXXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIIHYThI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydaronmxcs I0KHO ¢(hOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTEMAaTHYECKIX MOJIEINAX, NCIOIB3YEMBIX
JUISL  ONHMCAHUS  AHTPONOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3lU4HbIE pOJia U3MEPEHUSX, MJIUTEILHOCTH O€30TKa3HOMN
pabOThl TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc sIBIseTCS 0a30i JJIT OCBOCHHS BEPOSTHOCTHO-
CTATUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATNCTaM HE TOJIbKO MH)KEHEPHBIX
CIEUHUAIIBHOCTEM, HO TaKXE COLMAIbHBIX W MCHXOJOTHYECKUX, TMOCKOJIBKY
COBpPEMEHHbIEC OOIIIECTBEHHbIC HAYKW B 3HAUUTEILHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JAaHHBIX. LleHTpalbHYIO 4YacTh YYEOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCel — (PYHIAMEHTAIBHOIO 3aKOHA MPHUPOJIBI,
UMEIOLIET0 MaTEMaTUYECKYI0 (POpMaIN3alUIO.

B cooTBeTcTBUM C yKa3aHHBIMHM IEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIEHBI OCHOBHBIE
coziepkaresibHble TUHUM: «CiaydyaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUH B y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTUYECKHUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEJICTABICHUM O PpaCIpeAeNICHUd BEPOATHOCTEH
MEXKy 3HAUCHUSIMU CIIyYalHbIX BEJIMUYMH. BaXKHYIO 4acTh B 3TOU COAECPKATEIbHOU
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO paclpeAesIeHU U
3HAKOMCTBO C MX HENPEPBIBHBIMM AHAJIOTaMU — MOKA3aTENbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYalHBIMU BEIMYMHAMH U
pacnpesiefieHUs MM, aKLUEHTUPYIOT BHUMaHUE OOYYalolUXCS Ha OMNHCAaHUM U
W3YYEHUU CIyYalHbIX SIBJICHUN C MOMOIBIO HENpepbIBHBIX (QyHKIMME. OCHOBHOE
BHUMAaHUE YAENSAETCA MOKa3aTeIbHOMY U HOPMaJIbHOMY PAaCIPENCIICHUSIM.

B y4yeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE M3Y4YEHHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONHMCAHWE O3TOM CBSI3M C ITOMOILBIO
kod(pduleHTa KOpPPEeJSIIUM U €ro BBHIOOPOYHOTO aHajiora. OJTH DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHarpaMMbl paccenBaHus», N3YUYECHHYIO HA YPOBHE
OCHOBHOTO 00IIero o6pa3oBaHusi, U BO MHOTOM ONHMPAIOTCS Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeuiaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHUMBIX



COOBITHH, HACTYNAIOIIUX B €AUHUIY BpeMeHH. O3HaKOMJIEHUE C paclpeeIeHUEM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SIBIISIETCSL aKTyaJbHBIM ISl OyIylIMX aOUTypHUEHTOB, MOCTYMAIOIINX HA yueOHBIC
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «Marematuka: AnreOpa u Hadana
MaTEMaTUYECKOr0 aHajIu3a, TeOMETPUsl, BEPOATHOCTh U CTATHCTHKA» OTBOJUTCS B
11 xmacce 204 gaca (6 4acoB B HEJIEIIIO).



COJEPKXAHUME OBYUYEHUA
11 KIIACC

AJITEBPA U HAYA/IA MATEMATHYECKOI'O AHA/IH3A

Yuciaa v BBIYMCICHUA

Harypanbubie u nensle yncna. [[pumeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
qyuces, HauOoJpmuik obuui nenutens (manee — HOJl) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinuaa ajis penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcna. AnredOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uuchaa. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHHS (PU3HYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JacTell HayKu U peaibHON
YKU3HU, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKH

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pa3pl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, KX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUUNA Ui HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MIPEAMETOB U PEATIbHON KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajan3a



[lepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTPUIECKUN U
buznyecKkuii CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

[IpumeHeHre Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNbIIEr0 W HAMMEHBLIETO0  3HAYEHUH
HENPEepHIBHON (QYHKIIMH Ha OTPE3KE.

[IpuMeHEHnE TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlEero peELICHUs B
NPUKIAIHBIX 3a/adax, ISl ONpPEACIICHUS CKOPOCTH M YCKOPEHHs IMpouecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nurerpana no gopmysne Hototona-JleitOnuna.

[IpumeHenne uHTErpana s HaXOXACHUS IUIONIAJEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOIECCOB € MOMOLIBI0 U depeHIHaTbHbBIX
YPaBHEHHUM.

TI'EOMETPUHA

Tena Bpamenust

[ToHATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAs IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHyC, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacarelibHas IIOCKOCTh K cdepe. M300paxeHue Tei
BpalieHusi Ha TiockocTu. Pa3Béprka mumuuapa U koHyca. Cummerpus chepbl U
uiapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbI, HWIMHAPA, MUpaMuabl U KoHyca. OO0BEM 11apa U 11apoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BmmcanHas B
IWJIMHIpP, ONHCaHHas oOKoJio ImiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanuwe mapa u cdepsl miaockocTbio. [loHsITHE MHOrOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ dJacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN



nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTusi. Pemenue 3agau Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIIMHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpeHOCca
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXEHUS. lIpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Pa3noxkeHue Bekropa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3a1ad.

J{BUKeHHUs B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUs W paBEHCTBO (Quryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauieNbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

BEPOATHOCTb H CTATHCTHKA

CoBMecCTHOE pacrpeaesieHue ABYX CiydallHbIX BenuuuH. He3zaBucumbie
CJIy4aliHbI€ BEJIMYHHBI.

MareMaTtr4eckoe OXHJAaHWE CIy4alHOM BeJWYMHBI (paclpeaciaeHust).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJaHWsS (CTpaxoBaHHUE, JIOTEpes).
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWYuHBI. MaTeMaTtuyeckoe
OXXHMJAHUE CYMMBI  CIIy4alHbIX BEJIMYMH. MaremMaThdecKkoe  OXHUIAaHUE
reOMEeTPUYECKOT0 1 OMHOMUATILHOTO Paclpe/IesICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OXKHMJIAaHUE TIPOM3BEACHUS M JHUCIEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

HepasenctBo YeoOniméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akon
OosbIIMX  uyucesn.  BbpIOOpouHBIE  MeTOod — ucchenoBaHuil.  BwiOopouHbie
xapakTepucTUKU. OIICHUBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka NpOCTEUIINX THIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpeppiBHble cinyualinble BennduHbL. [Ipumeppl. @PyHKIUSA IUIOTHOCTH
BEPOSAATHOCTU pacmpenciicHus. PaBHOMEpHOE pacnpeliesieHHe U €ro CBOMCTBA.



3ajaun, NIpUBOASIINE K ITOKA3aTEIbHOMY PACHpPEAEICHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTEeIbHOTO pacnpeeneHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX ~ HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IPUBOAAILKE K pacupeneneHuto [lyaccona.

KoBapuammst nByx caydaiiHeix BenuuuH. KoadduuumeHt muHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST  JIByX  BEJIWYMH. BbIOOpOUHBIil
K03 uuueHT Koppensuuu. Paznuuue Mexay JIMHEMHOM CBSI3bI0 U IPUYMHHO-
CJIIEICTBEHHON CBA3bI0. JIMHEHHas perpeccus, METOJ HAaMMEHbIIUX KBaJpaTOB.



INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«MATEMATHUKA: AJII'EBPA U HAYAJIIA MATEMATHYECKOI'O
AHAJIM3A, TEOMETPUSA, BEPOATHOCTbD MU CTATHUCTHUKA»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKU U JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusUecKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJI00Us, HHTEpPEC K
paznuyHbiM  chepam  TPOPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD



Oynymelr mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HAIPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHHUE BIMSHHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHHE MI00AIBHOIO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHUM JUIsl penieHus 3ajady B 00JacTu
OKpYyXarolel cpefpl, IMJIaHUPOBAaHUE IOCTYNKOB U OIEHKA HMX BO3MOKHBIX
MIOCJICJICTBUM VIS OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [OHWMAaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeiicTBus:

BBIABJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIEC INPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
ONpEENeHHs MOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN MPU3HAK KJacCU(UKAIUH,
OCHOBaHMS 17151 0000ILIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JleJaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTHL CAMOCTOATENIBHO J0KA3aTEbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTHUBHOTI0), BEICTPauBaTh apTyMEHTALMIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY/KJEHUS U BHIBOJIbI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UILINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

NPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOILIECCA, A TAKKE BbIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsl PEILICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(hOPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYkKJACHHUS B COOTBETCTBUM C YCIOBUSIMH U
HesiMu  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KUBaTh pa3jIMuue U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyJIMPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,;



IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IIPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelcTBUS

CamoopraHuzaums:

COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHONH  pedeKcHH KaKk  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PeIIeHHs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBHI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHHS PE3YJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHAas 1€ATEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mpu pemeHun Y4eOHBIX 3a7ad, NPUHUMATh I€Jb COBMECTHOMU
NEeATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesTh
BUIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTar padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCykneHusl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOI 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJEHAMHU KOMAaHIbI, OIICHUBATH
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUIM, CPOPMYIHMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIbBTATBI

K koniy obyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM paboued MporpaMmbl Y4eOHOTO
Kypca «MartemaTuka: Anredpa U Hayajga MaTeMaTUYECKOrO aHallu3a, TeOMETpus,
BEPOSITHOCTh U CTATUCTUKAY:

Yucaa v BBIYUCTCHUSA:



CcBOOOIHO OMEpUPOBaTh TMOHATHUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypPaJbHBIX M LEJIBIX YUCEN, UCIIOJIB30BaTh NPU3HAKU JIEIMMOCTU
uensix yncen, HOJ[ u HOK HatypanbHbIX 4ncen IS peuieHus 3a1a4, IpUMEHSITh
anroput™ EBknnna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBAaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYHCIAa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: HUPpPALMOHAJIbHBIC, MOKAa3aTeIbHbIE M
jgorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAaumble (GOpPMyJIbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAIIBHBIX, [T0KA3aTEIbHbIX U
Jgorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UppaLMOHaJIbHBIE, II0OKa3aTEeIIbHBIE,
gorapuMUYECKMe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
CoJZieprKallle MOYJIM U TapaMeTphl;

IPUMEHATH TpaduyecKue METOIbl JUIsl PELIEHUs] YPaBHEHUM U HEPAaBEHCTB, a
TaKXKe 3aJ1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH IT0JyYEHHBIN PE3yJIbTAaT.

DOyHKUUM U TPaPUKU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh TIEOMETpHUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBeHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

cBOOOJHO  OMNEpPUpPOBaTh MOHATUSAMHU: TpauKH  TPUTOHOMETPHUUECKHUX
bynxmii;



NpUMEHATh (GYHKIUWA IS MOJCITUPOBAHUS M WCCICIOBAHUS PEATHHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamu3sa:

UCIIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbINICe U HAMMEHBITIEE 3HAUCHUS (PYHKIIMH HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHOro (Gopmynol wiu
rpapuKoMm;

CBOOOJHO ONEpHUpPOBaTh MOHATHSAMHU: IEpBOOOpa3Hasi, ONpeIeIEHHBIN
WHTErpall, HAXOJWTh IEPBOOOpPA3HBIC HIEMEHTAPHBIX (DYHKIIMH U BBIYUCISATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HaXOJUTh IJIOLIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaa;

UMETh TMPEACTABICHUE O MATEMaTHYECKOM MOJCIHUPOBAHUU HA MpPUMEpE
cocTaBJIeHUs TU(]PPepeHIINaIbHBIX YPaBHEHU;

pelmarh TPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHAJN3a.

I'eomerpus:

e CBOOOJIHO OMEPUPOBATh MOHSATUSIMH, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHUYECKOW U cdepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

e OINEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TEJIaMU BpalICHUS: LHWIUHIPOM,
KOHYCOM, c(hepoit U mapowm;

e pacmo3HaBaTh Tejia BpalieHus (UUWIUHAp, KOHYC, cdepa W MmIap) U
OOBSICHATH CIIOCOOBI TIOJIYYCHHUS TEJl BPAIICHUS;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACTIONOKEHHUE C(PEephl U MIIOCKOCTH;

e BBIUKMCIISITH BEJIIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpAIlCHUS,
00BbEMBI U TUIONIAJM TMOBEPXHOCTEM MHOTOTPAHHUKOB W TEJl BpalleHUs,
reOMETPUYECKUX TeJl C IPUMEHEHUEM HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C KOMOWHAITUSAMH TEI
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHUS;

e BBIYUCIIATH COOTHOIICHUSI MEXKTy TUIOIIAISIMU MTOBEPXHOCTEH U 00BEMaMu
IT0JIOOHBIX TEI;



n300pakaTh u3y4aembie (UTYPBI, BBHITOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpPAllUK HaJl BEKTOPAMH;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
pelmarb reOMETPUYECKHE 3aa4l Ha BBIUHUCICHUE YIJIOB MEXAY MPSAMBIMHU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
1[€JIOM, HA TPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO METOA TIPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMA C JIBDKCHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paKEHUSI MHOTOIPAaHHUKOB W TEJl BpAIICHUS MpHU
MapaJJICIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus M0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPAUICHHUs: CEUEHUs LWIMHAPA
(mapamienbHO U MEPIeHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapaiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMS CEUYEHUH: METOJA CIENO0B, METOJ
BHYTPEHHET0 ITPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuuecKre (HakThl IJISi PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBHUS
MIPUMEHEHMUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITNYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NMPUMEHATh  TOJYYCHHbIC  3HAHWUS HA  MPAKTUKE:  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUEHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE TOUCKA  PELICHUS
MaTeMaTH4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, HCCIEIOBaTh MOCTPOECHHBIC
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, penarh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;



e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (yHJAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

BeposiTHOCTH U CTATHUCTHKA:

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pACIpEICICHUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO paclpe/lesIieHusl IByX CIIy4alHBIX
BEJIMYMH JUISl BBIJICIICHUS DPACHPEACIICHUS KaXIO0M BEJIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITyYalHBIX BEJINYMH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXXKHMJIAHUS CITydailHOM
BEJIMYMHBI (pacnpeniesieHus), IPUMEHSITh CBOMCTBA MAaTeMaTHUYECKOTO OKUJAHUS
IpU pelIeHUH 3a7a4, BBIUUCIATh MaTEMaTUYECKOE OKUJaHuE OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACTIPEICIICHNN;

CBOOOJIHO OINEpPUPOBATH MOHSATUAMH: JUCIEPCUSI, CTAHIAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYaWHOW BEJIUYWHBI
(pacripeiesieHusi) TPU PEIICHUU 3a/lad, BBIUUCIATH JUCHEPCHIO U CTaHJAapTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAJIBHOTO pacipeiesICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH 110 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTepPUCTUKA TEHEPATIbHOW COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHM M MPOBEPATH MPOCTEUIITNE
CTaTUCTUYECKHUE TUIIOTESBI, ITOJIB3YSICh U3YUYEHHBIMHU PACIIPEICICHUSMU.



TEMATUYECKOE IINTAHUPOBAHUE
11 KJIACC
Auredpa U HAYAJIA MATEMATHYECKOT0 AHAJIHU3A

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U JeKkTpoHHbIe (HU(POBHIE)
Ne i/ KoHTpoJbHbIe IpakTHyecKue
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 HenpepriBable GhyHKITUU.
[IpousBogHasL. 16 2 https://resh.edu.ru/subject/51/
UccnenoBanmne GpyHKImii ¢ .

2 . 22 1 https://resh.edu.ru/subject/51/
MTOMOIIIBIO TTPOU3BOTHON

3 IlepBooOpazHas 1 HHTETpa 12 1 https://resh.edu.ru/subject/51/
UppatnmonansHeie,

4 noKa3aTelIbHbIE U 24 1 https://resh.edu.ru/subject/51/
norapuMUYecKre HepaBeHCTBA
KommiekcHbie uncia 10 1 https://resh.edu.ru/subject/51/
HarypanbHsle u niensle yucna 10 1 https://resh.edu.ru/subject/51/
CucremMsl palioHaTbHBIX,
HppaIlMOHATEHBIX

7 ppatt 12 1 https://resh.edu.ru/subject/51/
MOKAa3aTeIbHBIX U
JoTapu(PMUYECKUX YpaBHEHUN

8 3aza4yu ¢ napaMeTpamu 8 1 https://resh.edu.ru/subject/51/
[ToBTOpenue, 00001IEHHE, .

9 P B . 12 2 https://resh.edu.ru/subject/51/
CUCTeMAaTH3alus 3HAHHHA

I'eomeTrpus
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https://lesson.academy-

1 A 1 1
HAHTHHCCKAA TCOMETpHA 6 content.myschool.edu.ru/02.3/11
https://lesson.academy-
2
Tena spamenus 14 1 content.myschool.edu.ru/02.3/11
. https://lesson.academy-
3 00
HEM MHOTOTpaHHKa 15 I content.myschool.edu.ru/02.3/11
4 [Lnomaau MoBEpXHOCTH U 5 https://lesson.academy-
00BEMBI KPYTIIBIX TET content.myschool.edu.ru/02.3/11
5 i — 3 https://lesson.academy-
content.myschool.edu.ru/02.3/11
[ToBTOpenue, 0600IICHNE 1 https://lesson.academy-
6 . 15 2
cUCTeMaTHu3alusl 3HaHU1 content.myschool.edu.ru/02.3/11
BeposiTHOCTB M CTATHCTHKA
1 3ax0oH OOJIBIINX YHCEIT 1 https://lesson.academy-
content.myschool.edu.ru/02.4/11
) DJIeMEHTHI MATEMATUYECKON 4 https://lesson.academy-
CTaTUCTUKHU content.myschool.edu.ru/02.4/11
HenpepsiBHbIE c1yyalinble
3 BEJIMYMHBI (pacrpeaeneHus), ) https://lesson.academy-
II0KAa3aTeNIbHOE U HOpMaJIbHOE content.myschool.edu.ru/02.4/11
pacnpeneneHus
4 Pacopenenenune Ilyaccona 1 https://lesson.academy-
pedl y content.myschool.edu.ru/02.4/11
5 CBsi3b MEXY CIIy4allHBIMU ) | https://lesson.academy-
BEJIMYNHAMU content.myschool.edu.ru/02.4/11
OBIIEE KOJIMYECTBO YACOB I10 204 17

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: ajiredpa 1 Hayaia MaTeMaTHYEeCKOTO aHallu3a, TeOMETPHSI.
AnrebOpa u Havasia MaTeMaTH4YeCKOro ananmu3a, 11 kimace/ Hukombckuit
C.M., Iloranos M.K., Pemietnukos H.H. u apyrue, AkuuonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

Marematuka: anredpa U HayaJla MaTeMaTUYECKOrO aHallu3a, FTEOMETPHUSI.
['eometpus. 10 — 11 knaccwt / JI.C. Aranacsn, B.®. byty3os, C.b.
KanowmiieB u apyrue, AkiiponepHoe o0iiectBo «M3aaTenscTBo
«IIpoceemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. AnreOpa u Hayajna MaTeMaTUYeCKOTo aHanu3a. JlumakTuueckue

MaTepuayibl Il  00IIe00pa30BaTEIbHBIX YUPEKICHUNU : 0a30BbIA H
yrayonéuusiii ypoBuu 11 kimace. / M.K.Ilortanos, A.B. llleBkun — M.:
«ITpocsemienuey, 2017,

Anrebpa W Havaja MaTeMaTUYeCKOro aHanu3a. Meroaudeckue
PEKOMEHIAlMH. 11 KJIacc : nocooue JUISL yuuTeInen
obmeobpazoBarenbHbIX yupexaeHuin / M.K.Iloramos, A.B. IlleBkun —
M.: «IIpocBemenuey, 2013;

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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