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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIll Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHajIn3a» SBIISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOpPOHBI, OH OO€cleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOopMUpPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE O0YYaloIIUXCsA Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
TUCIUIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromniuecss OBJIaJeBAaIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTHXKEHHUS B MaTeMaTH4ecKoit popme.

VY4eOHbIlt Kypc anreOpsl U Hayajdl MaTeMaTUYECKOro aHaliM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOI'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TEHJCHINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNIb30BaTh UX Ui JalbHEHIero oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBnajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYXIaTh JEAYKTHUBHO, WCIIOJIb30BATh
00001IeHre W KOHKPETH3aIlUi0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xoxe usyuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTH4E€CKOIro
aHanmM3a» OOYYaroIIMECs IMOMY4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
MHTEpPIpPETAllMd  TOJNYYCHHBIX  pEIICHWH, 3HAKOMSITCI C  IpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUHIECKUMH OTKPBITHSIMU M IX aBTOPAMH.

VY4eOHbIll Kypc 00JafaeT 3HAYMTENbHBIM BOCIUTATEIbHBIM OTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak 4Yepe3 Yy4eOHbIM MaTepuan, CrocoOCTBYIOMIUN
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYyIOMeH MPOJOKUTEILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEIHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a  IIOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNKM3a» BbIJCNICHBI CIENYIOLIUEe CoAepKaTeIbHO-METOAUYECKUEe TuHun: «Yucna
U BBIUUCIEHUS», «DYHKIUU U rpadukny, «YpaBHEHHs] U HepaBEHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa © JoOruka». Bce OCHOBHbIE



COJIepPKATEeIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha MPOTSHKEHUU JBYX JIET
o0yueHHus Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYr Ipyra W MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMHu M pazjenamu. JlaHHbIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
COJlep)KaHUE HECKOJIbKMX MAaTeMAaTHYECKUX JHUCLUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiuecs: OBIaJeBalOT BcE Ooree
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIECHCTBYETCS yMEHUE CTPOUTh MaTEeMaTHYECKyI0 MOJelb pealbHOU
CUTYalluH, IPUMEHTHh 3HAHUS, MOIYYEHHbIE NPU M3YYEHUU yuyeOHOro Kypca, JUis
pEIIEeHUsI CaMOCTOSITETIFHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKOM 3aaun, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeToAuYecKas JUHUS «Uucina W BBIYMCIEHUS» 3aBEpLIAcT
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIUMUCICHUM, BKJIIOYAIOIIMX B C€0sl MCIOJb30BAHUE PA3JINYHBIX
dopM 3amucu 4yucia, yMEHHE JeJaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX U JCHCTBUTENBHBIX YHUCENI  JIONOJHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My cHeUu(pUUYECKUEe 3aJaud M OIepaluu: JCJIEHUE Hauelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJXKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHAIbHBIX U UPPAIlMOHANbHBIX YHUCEN, apu(METUUYECKUE ONepaluu, a TaKxKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMU MX IPUMEHEHMS Ul PELEHUs pa3iuydHbIX 3ajad
(GopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTEMATUKH KaK HayKd M €€ poju B
NOCTPOECHUU MOJIENEH peallbHOTO MHpa, IIUPOKO HCIONB3YIOTCA 00001IeHne U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
oOyueHusi Ha YPOBHE CpeIHEero o0Imiero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasnene IlporpaMMmbl HpenyCMOTPEHO pELIEHUE COOTBETCTBYIONIMX 3anad. B
pesyiapTaTe OOydaroluecss OBJIAJEBAIOT PA3NIMYHBIMM METOAAMH  PEIICHUs
palMOHANbHBIX, HMpPPAlMOHANbHBIX, IIOKA3aTENIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCCIIeZIOBaHUN (PYHKITHI C TIOMOIIBIO MPOU3BOJHON, MPU PEHICHUH TPUKIIATHBIX



3a/1a4 U 3a/1a4 Ha HaXOXAeHHWE HauOOIbIIUX M HAMMEHbBIINX 3HAYEHUN (DYHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0sl Takke (OpMUPOBAHUE YMEHUN
BBITIONHATE  pacu€rel 10  (QopmynaMm, mnpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUM, A& TAKXKE BBIPAKECHUU,
coliepKalluxX CcTeneHu u Jorapudmbl. braromaps wu3ydeHHio anreOpanyeckoro
Marepuana IIPOUCXOAUT  JajbHEHIIEE  pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, pabOThl C  CHMBOJBHBIMH  (oOpMamMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AnreOpa
npennaraetr S(OQPEKTUBHbIE HWHCTPYMEHTHI JUISI pEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepraina. M3yyenne creneHHou,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKIMM ISl pElIeHUs 3a/ad U3 JAPYTruX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK M C PEIICHUEM ypaBHEHHU W HepaBeHCTB. IIpu 3ToM OojblIOe BHUMaHUE
yaensiercsi GOpMUPOBAHUIO YMEHHS BBIpaKaTh (POpMyraMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJTMYMHAMH, MCCIIEIOBATh TOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep:KaTeNbHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
paziuuHor ¢dopme: aHATUTHYECKOM, rpaduyeckord U cioBecHo. Ero msyueHue
CIIOCOOCTBYET ~Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTHA.

ConepxarenbHas JuHUsL «Hadanma mMareMaTudeckoro aHajiu3ay IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHMX, TaK M MPUKIAAHBIX 3aj]ad,
JOCTYIIHBIX OOYyYaronuMcs, TaKk KaKk y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHHA, ONPEAENATh WX HAWOONBIINE W HAUMEHBIINE
3HAQYECHUS, BBIYUCIATH mom@aan ¢Guryp v oObEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHus TnpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHHUSI MAaTEMaTHYECKMX MOJEIEN pEeAIbHBbIX CUTYyalUu,
MO3BOJISIET HAXOAWTh HAWIY4yllee PENICHUE B IMPHUKIAIHBIX, B TOM YHCIIE
COLMAIBHO-?)KOHOMHUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHMIO YMEHHUI pAacIO3HABaTh IPOSBIICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecs y3HAKOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEeMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTmko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JTUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe Ienoe. IloaToMy BakHO 1aTh
BO3MOXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT MpPHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWM U CJEJOBAHUE OMNpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAIHM3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXK/IBIN U3 Pa3/eoB MPOTrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NMPHUKIAAHBIX 3amad. [lpu
pEIICHUM  pEalbHBIX  NPAKTHYECKUX  3a]ad  oOydJaroniuecs  pa3BUBAIOT
HaOII0aTeNIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpTaHMU3YeTCs B TpOIlecce U3YUeHHsI BCEX TEM Y4eOHOro Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

['eomerpust siBisiercss ogHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
obmiero oOpa3oBaHusl, TaK Kak 00ecIeyMBaeT BO3MOXKHOCTh N3YUEHUS AUCLUILIINH
€CTECTBEHHO-HAYYHOM HAIIPABIICHHOCTH M IPEAMETOB T'YMAaHHUTAPHOIO IMKJIA.
[lockonbKy  JIOrMYeCKO€  MbllUIeHHe,  (GOpMHpYEMOE  MpU  U3YUYEHUHU
00y4aroUMMUCS MOHATUHHBIX OCHOB F'€OMETPUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHHUH LIETIOYKU JIOTMYECKUX YTBEP)KIACHHUU IIPU PELICHUH I'€OMETPUYECKHUX



3a7a4, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJIb3YIOTCSl TIPU PEUICHUHU 3a7a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTHU
dbuznueckux 3amay.

Llens ocBoeHust mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0n€éHHOM
YpOBHE — pa3BUTUE HWHIUBUAYAIbHBIX CIIOCOOHOCTEH oOOydYaromuxcs Mpu
W3YYE€HUH T€OMETPHHU, KaK COCTABIISIONICH mpeaMeTHON obiactu «MaTtemaTuka u
uHDopMaTHKa»  4epe3  O0CeCIeYeHHE  BO3MOXKHOCTH  IPUOOPETCHHS U
UCIIOJIb30BaHUsl Oojee TrayOOKMX TE€OMETPUYECKMX 3HAHUW U JCHCTBUH,
crielU(pUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJIsI YCIIEIIHOTO MPOodheCCUOHAIIBLHOTO
o0pa30oBaHusl, CBI3aHHOTO C UCIIOJb30BAaHUEM MAaTEMATHKH.

[IpuoputeTHBIMU 3aayaMyd Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIUPSIONIMMYU U YCWIMBAIOIIMMU KypC 0a30BOr0 YPOBHS, SIBJISIOTCS:

paclipeHue NpeaCcTaBICHUs O T€OMETPUU KaK YaCTH MHUPOBOU KYJIbTYpHI U
dbopMupOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAOIITUM MHUPOM;

dbopMupoBaHUE TPEACTABICHUS O TWPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIIINX MAaTEeMaTUYECKUX MOJIEISAX, MO3BOJISIONMIMX OMUCHIBATH M HM3y4aTh
pa3HbIe SBJICHUS OKPY’KAIOIIET0 MUpPa, 3HAHUE MOHATUHHOIO armapara 1o pa3aeny
«CtepeoMeTpusi» yueOHOr0 Kypca TeOMeTpHH;

dbopMmupoBaHue  yMEHUS ~ BIAJETh OCHOBHBIMU  TIOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMH CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMysT U YMEHHE MX MPUMEHSATHb, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHMS 3a/1aY;

dbopMupoBaHrE yYMEHHUS paclio3HaBaTh HA YEpTEexXaxX, MOAEISIX U B PEabHOM
MHpE MHOTOIPAaHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPHUUECKHUE
MOJIENH;

dbopMuUpoBaHUE TOHMMAHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOT'O TMOCTPOSHUS
MaTEMaTUIECKUX TEOopuid, (popMUpOBaHWE TOHMMAHUS POJIU AKCHOMATHKH TIPHU
MIPOBEJICHUH PACCYKICHUN;

dbopMupoBaHrue yMEHHs BJIaJeTh METOJAaMH JOKa3aTeIbCTB W aJITOPUTMOB
pelieHus, yMEHUs UX NPUMEHATb, MPOBOAUTH JOKAa3aTEIbHBIE PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKaHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTEeIbCTB  IIPH
000CHOBaHUY MAaTEMaTUYECKUX YTBEPKICHUM U POJIM AaKCUOMATUKU B TIPOBEICHUN
JNEAYKTUBHBIX PaCCyXKICHUMN;

pa3BUTUE U COBEPIICHCTBOBAHWE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIOCOOHOCTEHM 00yJaromMXcsl, MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIIbCKUX
YMEHU, KpUTUYHOCTH MBIIIJICHUSI, HHTEpECAa K U3yUYECHHUIO T€OMETPUU;

dbopmupoBanue (HYHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOM TE€OMETPUH:
YMEHHUS paclo3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX IMOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEH B peajbHBIX JKM3HECHHBIX CUTYyaIUSAX W MPH U3YyYCHUU JPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS pEAJTbHBIX CHUTYaIlUid, HCCJIEIOBAHUS TOCTPOEHHBIX MOJIETEH,
WHTEPIPETAIIAN TTOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMerpusi» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble W TMJIOCKOCTH B TPOCTPAHCTBEM,
«MHororpannukn», «Tema  BpameHus», «BekTOoppl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSTUSMUY», PEIEBAHTHBIMH T'€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOYYEHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEpKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHME JIOTHYECKMX YMEHHH  pachpenensercss He TONbKO IO
coJlep KaTeNIbHbIM JIMHUSIM, HO M 10 Togam o0yuenusa. Cojepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
IPOrPpaMMBbl, PACTIPEACIEHHBIM IO ToAaM OOYYEeHHS, CTPYKTYPUPOBAHO TAKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpalmaquch HEOJHOKpaTHO. TO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
T€OMETPUUYECKUMHU TOHSATUSAMH M HaBBIKAMH TOCJIEI0BATEIBHO U MOCTYNATENbHO, C
coOJII0IeHHeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX TPEACTABICHUN 00yUYaIOIUXCsl, PACIIUPSS U yTIyOuIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ycnoBus i auddepeHuuanuu  oOydeHUs,  MOCTPOEHUS
UHAUBUAYAJIbHBIX 00pa3oBaTENbHBIX MporpamMMm, OOECHeYUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPUH KaK COCTaBJIsIoNIEH yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYEHUS MAaTEMaTUKH C
yaéToM BbIOOpa Oymymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpus» Ha YriayOinEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 yaca B HEJIeI0).

VYyeOHbli Kypc «BeposATHOCT W CTAaTUCTHKa» YriayOJIE€HHOrO YpOBHS
SBIIIETCA MPOJOJDKEHMEM M pa3BUTHEM OJHOMMEHHOI0 ydeOHOTo Kypca
yrayOa€HHOTO YPOBHS HA YPOBHE CpPEIHEro 001Iero oopa3oBaHus. Y4eOHBIN Kypc
npeaHazHavyeH A1 GOPMUPOBAHUSA y O0YUAIOMIUXCS CTATUCTHYECKON KYIbTYPHI U
NIOHUMAaHMS POJIM TEOPUHU BEPOSATHOCTENW KaK MATEMATUYECKOTO MHCTPYMEHTA IS
U3YYCHHS CIIy4allHBIX COOBITHH, BEIMYMH M TporeccoB. [Ipu m3yueHuu kypca
o0oramaroTcsi MpEACTaBIEHUS OOydYaloIIUXCsl O METoJaxX HCCieOBaHUs



U3MEHUYMBOIO MHUpPa, pa3BUBAETCS [OHMMAaHHME 3HAYUMOCTH M  OOILIHOCTH
MAaTeMaTU4YECKUX METONOB IIO3HAHUSA KaK HEOTHEMIIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelyIeHue 3HaHWi,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUN O CIy4YaWHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMH HA BAXXHBIX NPUMEPAX, CIOKETHl KOTOPBIX IMOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromuxcs JoJKHO c(hOPMUPOBATHCS MPEACTABICHHUE O
HauboJee ynoTpeOuTENbHBIX U OOIIUX MAaTEMAaTUYECKUX MOJENSAX, UCIOIb3yEMbIX
JUIS  ONMCAHMsSI  QHTPOIIOMETPUYECKUX M JeMorpapuyeckux  BEJTUYMH,
HOTPEUIHOCTE B pa3lMYHbIE POAA H3MEPEHHSX, JIUTEIbHOCTH O€30TKa3HOM
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUN U MIPOLIECCOB
B oOmecTBe. Y4eOHbIM Kypc sBisercss 0a30oid A OCBOEHMSI BEPOATHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOIUMBIX CHEIHUAINCTaM HE TOJIBKO MHKEHEPHBIX
CIIEHMAJIBHOCTEM, HO TaKXKE COLMAIBHBIX M IICUXOJIOTHMYECKUX, ITOCKOJIBKY
COBPEMEHHBIE OOILIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpe HUCIONb3YIOT armnapar
aHanm3a OonblIMX JaHHBIX. LleHTpanbHYI0 uacTh y4eOHOro Kypca 3aHMMAET
00CyXXJeHHE 3aKOHa OOJBIIMX YHUCel — (YHIAMEHTAJIbHOTO 3aKOHA IMPHUPObI,
UMEIOLIEr0 MaTeMAaTUYECKYI0 (POPMaTU3aALHUIO.

B cooTBercTBUM C YyKa3aHHbIMH LIEISIMA B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M cTaTUCTUKa» Ha YIrIyOJIEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
cozepkaTenbHble TUHUU: «CiydaiiHble COOBITHS U BEPOSITHOCTH» U «CiydailHbie
BEJIMYMHBI U 3aKOH OOJIBLINX YHUCEI.

[ToMuMO OCHOBHBIX JTUHUU B y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHTHI TEOPUHU
rpa¢OB U TEOPUM MHOXKECTB, HEOOXOAMMBIE Ul IOJHOLIEHHOTO OCBOEHMS
MaTepuana JaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4YeOHBIX
KYPCOB.

Conepxanue nuHuM «CioyvyailiHble COOBITUS M BEPOATHOCTH»  CIIYKUT
OCHOBOM 11 ()OPMUPOBAHUS TNPEACTABICHUN O PACHpPEIEICHUU BEPOSITHOCTEH
MEXIy 3HAaYCHUSIMU CIIyYalHbIX BEIMYMH. BaXXHyI0 4acTh B 3TOU COAEPKATEIBHON
JIMHUY 3aHUMAET U3yYE€HHUE TEOMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeiesieHui u
3HAKOMCTBO C UX HENPEPBIBHBIMU AHAJIOraMU — IIOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneneHusIMHU.

Tembl, CBsS3aHHBIE C HENPEPBIBHBIMU CIyYalHbIMU BEJIMYMHAMU H
pacnpeneneHus MU, AaKUEHTUPYIOT BHHMaHUE OOYyYarollMXCsi Ha ONHUCAaHUU W
U3YUYEHUU CIy4yallHbIX SBJIEHUH C MOMOIIBIO HENPEpbIBHBIX (QYHKIMI. OCHOBHOE
BHUMAaHUE yAEISIETCS MT0KA3aTEIbHOMY U HOPMAJIbHOMY PacCIIpeEICHUsAM.

B yuyebHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTENbHOE H3Y4YEHHE CBSI3U
MEXIy CIIy4YalHbIMH BEJIMYMHAMUA W ONUCAHHE O3TOW CBSI3M C TMOMOILIBIO



KO3 (UIIMEHTa KOppENsSlMKM M €ro BBIOOPOYHOrO aHamora. OTH SJIEMEHTHI
COZIepKaHMsl pa3BUBAIOT TEMY «/lHMarpaMmbl pacCerBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOT0 001Iero o0pa3oBaHus, U BO MHOIOM ONHUPAIOTCS HAa CBEJIEHUS W3
KYpCOB alreOpbl U T€OMETPHH.

Emé oauH  3iaeMeHT  colaepkaHus, KOTOpPbIM  NIpealaracrcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIENIO0BATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHM, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C paclpeieeHueM
BEPOATHOCTEH KOJMYECTBA TAaKUX COOBITMI HOCHUT pa3BUBAIOLIUN XapakTep H
ABJISIETCSI AKTYaJIbHBIM ISl OyaymuX aOUTYpHEHTOB, MOCTYNAIOIMX Ha y4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HayKaMH{, IICUXOJIOTUEH W
YIPAaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTH M CTaTHUCTHKa» Ha
yriyoJIeHHOM YypoBHE oTBoauTcs 68 yacoB: B 10 kmacce — 34 uaca (1 yac B
Hezeno), B 11 kimacce — 34 yaca (1 gac B Heneno).



COIEPKAHUE OBYYEHUSA (AJITEBPA)
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOILIECHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUHM U PEAIbHOM KU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOMCTBA. [IpnOmmkEéHHbIE BHIYUCIICHUS, TIPABHUIIA
OKPYTJICHHUs, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUMN.

Crenenp ¢ uenbiM mnokaszareneM. buHom Hsrorona. Hcenonbs3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb € pauvMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIE METOIBI PEIICHUS IETBIX U APOOHO-PAITMOHATILHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOroOwieHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodsjeHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPKAILNX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelieHus
VPPalMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX
YPaBHEHHM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapudmuueckue ypaBHEHHS. OcHoBHBIE METO/IbI pereHus
aorapu(MUYECKUX YpaBHEHHH.
OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAKEHUM. PellieHrne TpUroHoMeTpuyecKkux ypaBHEHH.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHsI, IPUMEHEHUE ONPENETUTENS ISl PELICHUS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoenne MaTeMaTHYECKUX MOJEIEN PEaJbHOU CHUTYallMH C MOMOIIBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHkuuM U rpapuxu

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. 'padux  PyHkiumu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas GyHKIMS ¢ HATypaJdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduk KOpHS N-OM CTENEeHM Kak (QYHKIUA OOpaTHOU
CTEINEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMMA 715 pEeLICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONpPENEIECHUE TPUTOHOMETPUYECKHUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeaoBaTeNbHOCTEN. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE u OrpaHUYECHHBIE
NIOCJIENOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHMS MAaTEMaTUYECKOIO aHaIM3a Kak
aHanKM3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
porpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyna ClI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKJIAJHOTO XapaKTepa.



HenpepwiBubie (GyHKIMM W WX cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBoicTBa (YHKIIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKU U
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMmeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEabHBIX MPOLECCOB W SBJIEHUM, MPU PELUICHUU 3a7ad U3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIIACC

Yucia 1 BBIYMCICHUA

Harypanehble u uensie yucna. [IpumeHenne npu3HAKOB JETUMOCTH LIETBIX
yycesl, HauOonpIuii obnmi aenmutens (mamee — HOJl) m HamMenbimee oOmiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurma EBkinnaa st pemeHus
3a/1a4 B LENbIX YACAX.

KommekcHble yucna. AnreOpavueckass W TpUTOHOMETpUYECKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4YHclia. ApudMeThyeckre orepanud ¢ KOMIIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO 4yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PellieHrs PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUsS U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PellleHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKH U pealbHOM
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux komnoszummu Qyskiuii. ['eomerpuueckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAHMS TIPOIECCOB U
3aBUCUMOCTEH, KOTOpHIC BO3HHUKAIOT TMPHU PEIICHUU 3aad U3 APYTHX ydeOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
3KCTpeMyMbl. Haxoxkaenue  HauOONbIIEr0O W HAWMMEHBIIETO  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpyumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NPUKIAIHBIX 3a/ladax, Ui ONpPENeNIeHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKImMi. [TpaBuina HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruncnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHeHue wHTErpana I HAXOXKAEHUS IUIOMIA[eH IUIOCKUX (UTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIUPOBAHUE pEANTbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHECHUM.

COILEPKAHUE OBYYUEHUSA (I'EOMETPUSA)
10 KVIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSL ~ cTepeoMeTpud. Touka, mpsmasi, IUIOCKOCTb,
npocTpaHCcTBO. [loHsITHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMmHoe pacnonokeHue MpsMBIX B NPOCTPAHCTBE: IE€pECEKaroluecs,
napajuielbHble W CKpemuBaromuecs npsMble. [Ipu3Haku CKpemMBarOIIUXCSA



npsaMbIX. [lapamienbHOCTh IPSIMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE: MapaJUIeIbHbIE
IPsIMBbIE B POCTPAHCTBE, MAPAIIIETBHOCTh TPEX NPSIMBIX, MAPATIIEIBHOCTD MPAMON
U 1iockoctu. [lapaniensHoe M LIEHTpalbHOE TMPOEKTHUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa MApaJUIENBHOIO MNPOEKTHUpOBaHMs. W300paxeHue
buryp B mapasuiesbHOM MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJI
MEXAy NPSAMBIMU B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapasuleibHbIe
IUIOCKOCTH, CBOWCTBA IapAJUIEIIbHBIX IJTIOCKOCTEMN. [Ipocreitmue
OPOCTPAHCTBEHHbIE (PUIypbl Ha IUIOCKOCTH: TETpasip, NapalyielIenuIie],
MIOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD NPSIMON M IUIOCKOCTH: NEPIIEHINUKYJIAPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MNPSAMBIE MAPAJUIEIbHBIE W IEPIECHAUKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TeEOpeMa O NpsIMOK
NEPIEHIUKYJIAPHON IJIOCKOCTH. OpTtoroHanpHOE IIPOEKTUPOBAHHUE.
[leprieHAUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE
OT MmpsAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHEHAUKYJISAPHOCTH  JIBYX
I1ockocTer. Teopema 0 TpEX NEePIEHAUKYIAPAX.

Yrael B NPOCTPAHCTBE: yIrojl MEXAY IPSAMOW U IUIOCKOCTBIO, IBYIDaHHBIN
yrOJl, JUHEHUHBIA YroJl IBYTPAHHOIO yria. TpEXTrpaHHbI U MHOT'OTPAHHBIE YIJIBL.
CBoiiCTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBA IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCMHYCOB U CUHYCOB IS
TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuMkoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, npsMasi 1 HaKJIOHHAsl IPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, nOpsAMOYIOJBHBIA — NApajuIENENuUIe]] W €ro  CBOWCTBA.
Kparyaiime nyTy Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yronbHas nUpamMuiaa,
npaBwibHAas W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX TpaHei
IpaBUJIBHONM mUpamuzbl. [IpaBruiapHBIE MHOTOIpaHHUKH: IIPaBHJIbHAS IIpU3Ma U
IpaBUJbHAS NUPAaMHIA, TPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPABUIBHBIN
TeTpadsip, Ky0. IlpencraBneHue o NPaBUIBHBIX MHOTOMPAHHHMKAX: OKTadp,
JNONEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pPEOpa, [MaroHaid, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOMW MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM NUpPaMU[IBL,
TeopeMa O IUIOLAAN YCEUEHHON TMPaMUIbI.



CummeTrpusi B TPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTrOrpaHHUKOB. CUMMETpUss B MpPaBUJIbHOM MHOTOIPaHHUKE: CHUMMETPUS
napajuielielunea, CUMMETPUsSl MPABWIbHBIX IPU3M, CHUMMETPHUS NPaBUIbHOU
MAPaMUJBbI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEApHbIC, COHAIPABICHHbIE W IIPOTHUBOIOJIOKHO
HaITPaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHST BEKTOpOB. CBOMCTBAa YMHOKEHUSI BEKTOpPa Ha YHCIIO.
[TonsTe KOMIUTAaHApHBIE BEKTOPBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pa3IoKEHHHM BEKTOpA MO TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsmoyrosnbHass cucremMa KOOpAMHAT B
npoctpancTBe. KoopanHaTtel Bektopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa U
KOOpJAMHATAaMU TOYEK. YTol MeExIy Bekropamu. CKalIApHOE NpPOU3BEICHHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsTHA: IWIMHAPUYECKAs TOBEPXHOCTb, KOHUYECKAasl IOBEPXHOCTH,
chepuyeckas TOBEPXHOCTb, OOpa3yrolue moBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus] Ha TUIocKOocTU. Pa3BépTka nunuHapa u xkonyca. Cummerpusi chepsl u
miapa.

O6béM. OcHOBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
OpsIMOYTOJILHOTO TMMapajuienenuiena u ciuenctsus u3z He€. OO0BEM mpsaMon u
HAKJIOHHOW MPU3MBI, LWJINHIPA, TUpaMHUIbl U KoHyca. O0BEM mapa M mapoBOro
CerMeHTa.

KoMOuHanuy Ten BpaumieHuss U MHOrorpaHHukoB. [lpu3ma, BhnucaHHasi B
IWIMHIP, OINHCaHHAas OKojo uuinuHApa. [lepecedenne cdepbl u mapa c
wiockocTbio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,
OMMCAHHOT'O0 OKOJIO c(depbl, cdepbl, BOUCAHHOW B MHOTOIPAHHUK WM TEJIO
BpallCHHUS.

[Inomanp MoBEepXHOCTH LMJIMHJpA, KOHYycCa, IJIOWAAb cepbl U €€ yacTew.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mogoOus, romorerus. Pemenue 3agad Ha
IUIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceyeHnii MHOIOTPAaHHUKOB U TEJl BPALIEHUs: CEUYECHUS LIWIIHMHIpA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUYEeHHS KOHyca (mapajuieibHbIe



OCHOBAHUIO U TIPOXOSIINE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOIbl TOCTPOCHHUS
CEYEHMU: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUS, METOJ IEPEHOCA
CEeKyIIEH MIIOCKOCTH.

BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauuy HaJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOrO YMHOXeHUs. [IpsmoyronbHas
cucTteMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. Paszmoxenune Bekropa
no Oazucy. KoopauWHATHO-BEKTOPHBIA METOA MPU PEHICHUU T'E€OMETPUUYECKUX
3aaad.

JIBMKeHUs1 B IPOCTPAHCTBE

JIBmxenust mpoctpancTBa. OToOpakenusi. [[BmkeHUss M paBEHCTBO (UTYP.
OOurue cBoicTBa JBWXXKEHUN. Buabl JBWXKEHUUN: TapaliesibHBIM MEPEeHOC,
LEHTpAJIbHAsA CHUMMETpPHUs, 3€pKajbHAasi CHUMMETPHUs, MOBOPOT BOKPYI IPSIMOMU.
[IpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.

COJEP XAHME OBYUYEHUA (BEPOATHOCTDB U CTATUCTHUKA)
10 KUIACC

I'pad, cBsa3nbIi rpad, myTu B rpade: 1ukisl u nenu. CreneHsb (BaJIEHTHOCTS)
BepmmHbL. ['padbr Ha iockocTu. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OMbIThI) U CIy4aliHble COOBITHS. DJIEMEHTapHbIE
coObITus (MCX0/bl). BeposTHOCTh ciydailHOro coObITHS. BIU30CTh 4acTOTHl U
BEPOATHOCTH  coObITHi.  CiydaifHple  ONBITBI  C  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJl COOBITUSMU: TIEpeceYeHue, 00beIMHEHNE, POTUBOIOI0KHBIC
coObITus. JInarpammel Ditiepa. @opmyiia cloKEHUsT BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEN. JlepeBO CiydamHOro
skcriepumenTa. @opmyna nomHoi BepostHocTH. Dopmyna balieca. HezaBucumeblie
COOBITHSI.

buHapHBINA cydaiiHbIN ONMBIT (MCHIBITAHKE), YCTIeX U Heynada. HezaBucumbie
ucnbiTanud. Cepusi HE3aBUCUMBIX HCIIBITAaHUM 10 TiepBoro ycrexa. IlepectanoBku
u (akropuan. Yucino coueranuit. TpeyrompHuk Ilackans. ®dopmyna OuHOMa
HrroToHa.

Cepust He3aBUCHMBIX ucnbiTaHuld bepuymiu. CiydaitHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cinyuaitnas  BenmnunHa. Pacnpenenenne  BepoATHocTted.  [[marpamma
pacnpenenenusa. Onepanuu HaJl ClIy4yallHbIMU BeIMYMHAMU. buHapHas ciaydaiiHas



BeuunHA. [IpuMepsl pachpeiclieHuid, B TOM YHCJIE TEOMETPUYECKOE W
OMHOMHAJIBHOE.
11 KJIACC

CoBmecTHOE pachnpenesieHHe JByX Cily4yalHbIX BenuuuH. He3aBucumblie
CJIIy4aiHbIC BEJIMYUHBI.

MaremaTudyeckoe OXHJIaHUE CIydYalHOM BEIMYUHBI (pachpeiesiCHus ).
[Ipumepsl TpUMEHEHUsT MaTeMaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpes).
MaremaTuyeckoe OXujaHue OWHAPHOW CIIy4yalHON BeNMWUYWHBI. MaTeMaThudeckoe
OXHUJAHUE CYMMBbI  CIIy4YalHBIX BEJIMYMH. MaremMaTuyeckoe  OKHUIaHUE
r€OMETPUYECKOr0 U OMHOMUAIILHOTO paclpeeiIeHU.

Jucnepcuss W CTaHZAPTHOE  OTKIIOHEHWE  CIYYalWHOW  BEJIMYMHBI
(pacnpenenenus). Jucnepcusi OMHaApHOU ciy4dailHOW BeMYUHBI. MaTeMaThuieckoe
OXHUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBHUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pacnpenenenusa. Jlucrnepcuss W CTaHAAPTHOE OTKJIOHEHHUE TI'€OMETPUUYECKOrO
pacnpeneineHus.

HepaBenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
Oonplux  4ucel.  BpIOOpouHBIM  MeTOn  ucchenoBaHuil.  BriOopouHbie
xapakTepuctuku. OLeHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka npocTeNmmxX TUITOTE3 C TOMOUIBIO U3YUYEHHBIX PACIPEICICHUN.

HenpepsiBHble ciyyaliHble BenuyuHbl. [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSATHOCTU paclpereneHus. PaBHOMEpHOE paclpeneliecHue M €ro CBOMCTBA.
3agaun, OpUBOMSIIME K TOKA3aTEIbHOMY paclpeiesieHUI0. 3aauu, MPUBOIAIINE K
HOPMaJIbHOMY pacnpenesneHuro. O yHKIUA IJIOTHOCTH BEPOATHOCTH
MOKa3aTeIbHOTO pacnpeeneHusi, GyHKIMS MITOTHOCTH BEPOSTHOCTH HOPMAJIHLHOTO
pacnpenenenusa. OyHKIMSA ITIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIPEACIICHUS.

[TocnemoBaTenbHOCTh  OMMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3agaun,
npuBOsIIME K pacnpenenennto [Iyaccona.

KoBapuanuss nByx ciy4adiHbix BenuuuH. KoadduimeHT nuHEHHOM
koppensitiud.  CoBMeCTHbIEe  HAONIOACHHMS  JBYX  BEIMYMH. BBIOOPOYHBII
KO3 PUIIMEHT KOoppensanuu. Paznmuune MEXmy JUHEHWHOW CBSA3BIO M NPHYHHHO-
CJIEICTBEHHOM CBA3bI0. JIMHEHas perpeccus, METOJI HAMMEHBIINX KBAJIPaTOB.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«MATEMATUKA» (YTJIVYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpOLEYyp TPaXAAHCKOro oOmecTBa (BBIOOPHI, OMPOCHl W JAPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAyKh U JEATEIbHOCTbIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIleKTaM pas3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuvYecKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢u3ndeckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymiedt npodeccud W pealu30oBbIBATH COOCTBEHHBIE >KMU3HECHHBIC IIJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTMYeCKOMY  OOpa3oBaHUIO U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4y MaTEMaTUYECKON HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMAaTHMYeCKHX 3HAaHWWA MJIS pENIeHHWs 3aaad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKXW U  OOIIECCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble JornyecKkue NecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHAMH, (HOopMyIupoBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBbIE U OT MIPOTHBHOTO), BRICTPAUBATh apTyYMEHTAITNIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BBIBOIBI;

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenabckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT TO3HAHMUSI,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHUE TMPOIECCa, a TaKkKe BbIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI pELICHUS 3a]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIUYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMYy PELICHUs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe€ M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(dbopMyIHpoOBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, DKCIIEPUMEHTA, UCCIIEN0BaHNU,
IOPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUICHUS € YYETOM 3aaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HAWJCHHBIX OMUOOK, BHISIBJICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh W WCIIONH30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHUIYaJIbHOM
paboThl mMpu pelmieHur Y4eOHBIX 3aJa4y, MPUHUMATh I1€lb COBMECTHOM
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHHS HECKOJIbKHX JTIOICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE IITYPMBI» W WHBIE), BBHINOIHATH CBOIO YacThb pabOThl |
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIC€HAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJaja B OOMIMN MPOMYKT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiacce oOyyarolmuics TOJYYHUT CIEIYIOIINE
IpEeIMETHbIE PEe3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO

kypca <MATEMATUKA»:
AnreOpa u Hayajia aHajan3a

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHITHSIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoanyueckas JIpoOb, MPOLEHTHI, HPPAlMOHATBHOE YHCJIO, MHOXKECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/lady U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH NPUOINKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OLICHKY pE3yJbTaTa BEIYMCICHUM;



CBOOOJTHO OMEPHUPOBATh TMOHATHEM: CTENEHb C 1EJbIM [O0Ka3aTeleM,
UCMOJIb30BaTh MOIXOJAIIYI0 (JOPMY 3alIUCU AEHCTBUTEIBHBIX YMCEI ISl PELLICHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIECHHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHDb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOIHO ONEpPUPOBATh MOHATHUSAMHU: JIOTapupM UHCHA, JCCITUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMU: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSIMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOO/IHO OINEpUPOBaTh MOHATHUAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIECTBUSA, PABHOCUIIbBHbIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUs PAlUOHAIBHBIX M JpOOHO-
palMOHAIBHBIX YPAaBHEHWM, NIPUMEHATH METOJ HWHTEPBAJIOB Ui PELIEHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATHUSIMHU: MHOTOWIEH OT OJHOW IEePEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJI€HA, NPUMEHAThH
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pEeLIeHMs 3aad4;

CBOOOJHO ONEpPUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHWH,
MaTpHIla, OMNPENEIUTENIb MAaTpUIbl 2 X 2 MU €ro TeOMETPUYECKUN CMBbICH,
UCIIOJIb30BaTh CBOMCTBA ONpEAENHTENs 2 X 2 JId BBIYMCIICHMSI €r0 3HA4YCHMUS,
OPUMEHATh ONPEAENIUTENN JJII PELIeHUS CUCTEMBl JIMHEWHBIX YpaBHEHUM,
MOJIETTUPOBATh PEATbHBIE CUTYalluU C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHHM,
UCCJIEI0OBAaTh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATpPULl U OIpPEACIIUTENEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHU, COAEPKAILUX CTENEHU C
pPalMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBA aorapu(pMoB TSt npeoOpa3oBaHUs
J0rapu(pMUUYECKUX BbIPAKEHUN;

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHBIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B UJIN OCYLIECTBIIAS IPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUUIECKUE (POPMYIIBI AJis TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HeoOXoauMmble (QOpMyabl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OTEPUPOBATH MOHATHUAMU: (PYHKITUS, CIOCOOBI 3a/ilaHus (PYHKIIUH,
B3aMMHO OOpaTHbie (YHKIIMH, KOMMO3WNMUS (QYyHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB QyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaUYCHUN DYHKIMH, HYJTH QYHKIIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (QyHKIUH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMBl (QYHKIMHM, HAuOOJbIIee M HaUMEHbIIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENEHHAsI (PYHKIHUA C HATYPaJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokasareneM, rpapuk KOpHS N-Oi cTeneHdu Kak (YHKIHUA OOpPAaTHOW CTENEeHH C
HATypaJIbHBIM ITOKA3aTENIEM;

ONEepUpPOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPA(HKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAsl U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oTpezieieHre TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOro aHaIu3a:

CBOOOIHO ONEpUPOBATH MOHATUSAMHU: apuMeThdeckass U TeoMeTpudecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIasi TeOMETpHUUECcKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOrPECCHUHU JJISl PELICHUs pealbHBIX 3aJad MPUKIATHOrO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSIMHU: TTOCJIEIOBATEIILHOCTD, CITIOCOOBI 3aaHuUs
MOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IMOCIEA0BATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXIEHUS MATEMAaTHUYECKOrOo aHaliu3a Kak aHaln3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TMOHITUSMH: HEMpEepbhIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIWS, HENPEphIBHAs Ha OTPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJHO OIEpUPOBATh TOHITUSMH: TIepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN W (U3MUECKUN CMBICT MPOU3BOJHOM st
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh MOHSATHUAMH: MHOXECTBO, OMEpallMU  HaJ
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEUICHUH 3a]1a4 U3 JPYTrUX yU4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyaromIMiCsS MOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypalbHOE H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJbIX YHUCEN, UCIIOIb30BaTh MPU3HAKU JIEITUMOCTH
uensix yncen, HOJl u HOK HaTypanibHBIX 4ncel sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpanveckod u
TPUTOHOMETPUUECKON (PopMe, BBITIONHATH apuMETUUECKHUE OMNEpaIlud ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMH: HUPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pPEHIEHHs C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHs, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PALlMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauyecKre METOMbI JI PELICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM armapara aiareopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DOyHKUUH U Tpaduku:

CTpOUTh TpaUKd KOMIO3UIMU (PYHKIUMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOUTh TI'E€OMETpUYECKHE 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO OMNEpPUpPOBaTh TMOHATUAMU: TpadUKU TPUTOHOMETPHUUECKHUX
byHKIIMM;

OPUMEHATh (PYHKIMM [ MOJEJIMPOBAHMUA M HCCIEIOBaHUS pPEabHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbllIee U HAUMEHbIIIEEe 3HAUCHUs (DYHKIIMH HEIPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
OPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHHUS TNpolecca, 3aJaHHOro QopMmMyiaol wuiu
rpaguKom;



CBOOOJTHO ~ ONEpUPOBATh TMOHATHSAMU: IEpBOOOpa3Hasi, ONpeneaEHHbIHI

UHTETpaJl, HAXOIUTh TEPBOOOPA3HBbIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;
HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;
UMETh TPEACTABICHHE O MAaTEeMaTHYCCKOM MOJCIUPOBAHUHM Ha MpUMEpPE

cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;
penaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.

[eomerpus
K xoniry 10 kiaacca o0yyaromuics HayquTCs:

CBOOOJIHO ONEPUPOBATH OCHOBHBIMM TOHSTHUAMHU CTEPEOMETPUU TIpHU
pEIIeHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKJICHHUI;
MPUMEHSATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUH
reOMETPUYECKHUX 3a]1aY;

KJIaCCU(UIMPOBATh B3aMMHOE PACTIOIOKEHHUE TPSIMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B MPOCTPAHCTRE;
CBOOOJHO  ONEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C  yIJaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B NPOCTPAHCTBE, MEXIY MNPSIMONl U
IUIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBI3AaHHBIMU C MHOTOI'PaHHUKAMU;
CBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MIpU3MA,
nupaMuaa, MPSMOYTOJIBHBIN TTapayienenunes, Kyo);

KJIacCU(ULIUPOBATh ~ MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA s
KJIacCU(pUKAIUY;

CBOOOJHO  OMepUpOBaTh MOHATHUSAMH, CBA3aHHBIMM C  CEUCHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

BBITIOJTHSATh napajiesibHOE, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUpOBaHUE (UTYp HA IJIOCKOCTh, BBIMOIHATH M300pakeHus (uryp
HAa TUIOCKOCTH;

CTPOUTHh CEYEHUSI MHOTOI'PAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJIHSTH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOIOTPAaHHUKOB  (MpH3Ma,
MpaMuJia), FTEOMETPUUECKUX TN C IPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OINEpPUPOBATH MOHATUSMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IEHTP, OChb U IIJIOCKOCTh CHUMMETPHUH
burypsr;

CBOOOZTHO OIEpPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;



BBITOJIHATH JEUCTBUS HAJl BEKTOPaAMU;

pemaTth 3aJadyd Ha JOKa3aTelbCTBO MATEMATHYECKUX OTHOILICHHU H
HaXO0XJCHUE T€OMETPUYECKUX BEJIMYMH, MPUMEHSASI WU3BECTHBIE METOJIbI
IIPY PELICHUH MAaTEMAaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIOKHOCTH;

IIPUMEHATh IPOCTEUIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;
U3BJIEKaTh, MPEOoOpPa30BBIBAT M HHTEPIPETUPOBATH HH(OOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, IMpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKAX;

MPUMEHATh TOJIYYCHHBIE 3HAHWUS HAa NPAKTUKE: CPaBHUBATH U
aHAJIM3UPOBATh PEANIbHBIE CUTYAIlMW, MPUMEHITh MU3YYEHHbIC MOHATHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npo0JieMbl, MOJEIUPOBATh pealbHBIE CUTYallUd Ha S3bIKE TE€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOAEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEopeM, ammapara aiareOpbl, pemaTh MPaKTHUYECKUE 3aaud,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX OJTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM 4yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCs:

CBOOOJIHO ONEPUPOBATH MOHSATUSMH, CBS3AHHBIMU C IMJIUHIPUYECKOM,
KOHUYECKOH U Cc(hEepUYecKod TOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
TIOJTYYICHHUS;

OIepUPOBATh MOHSATHUSIMH, CBSI3aHHBIMH C TEJIAMH BpAICHUS . IIMIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI TIOYYCHUS TEJT BPAIICHHSI;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W T BpAICHHUS,
O0BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOIPDAHHHUKOB W TEJNl BPAIICHUSA,
TCOMETPUICCKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOZHO ONEPUPOBATH MOHATUAMH, CBS3AHHBIMU C KOMOWHAIUSAMH Tel
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHCAHHBIA B cdepy u
ONMMCAaHHBINA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaIlCHIS;

BBIYKCIIATH COOTHOILLICHUS MEXTY IJIOMIAIIMUA TOBEPXHOCTEN 1 00bEMaMu
ITOJIOOHBIX TEI;



n300paxaTh u3y4aeMble (UTYpBI, BBINOJHITh (BBIHOCHBIC) TUIOCKHE
YEPTEKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJ BpaIllCHUSI;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(MOpPMAILMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, IMpeACTABICHHYIO Ha
YepTexax U pUCYHKaXx;

CBOOOJIHO OIIEPUPOBATH MTOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH OIEpalliy HaJl BEKTOpaMu;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT;
pelaTth reOMETPUYECKUE 3aa4i Ha BBIUUCICHUE YIJIOB MEXIY MPSMbIMU
M TUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHHUM OT TOYKH A0 IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHUY;
CBOOOJIHO ONEPUPOBATh TOHATUSMH, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pPa)KCHUSI MHOTOTPAHHUKOB M TEJ BpallleHHs MpH
MapajyieJbHOM  TEPEHOCE, UEHTPAIBHOM CHMMETPHHM, 3E€PKaTbHOMN
CUMMETPHUH, IPU ITIOBOPOTE BOKPYT MPSMOM, MPeoOpa3z0BaHUS M0100M;
CTPOUTH CEYEHUS] MHOTOIPAHHUKOB U TEJ BPAICHHUS: CCUCHUS LUIUHAPA
(mapasenbHO U NEPHEHAUKYIISPHO OCH), CEYEHUS KOHYyca (MapaiieinbHbIe
OCHOBAHUIO M MPOXOJISIINE Yepe3 BEPIINHY), CCUCHUS 11apa;
HCIIOIb30BaTh METOJBl TIOCTPOCHUSI CEUEHHM: METOJl CJIENIOB, METOJ
BHYTPEHHET0 IPOEKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHHUSI;

MPUMEHSTh TeoMeTpudecKkre (HaKThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOoJaralliuX HECKOJbKO IIaroB PEIICHHS, €CJIH YCIOBHUS
IIPUMEHEHMS 3a/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemiaTh 3ajladd Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUWA U
HaXO0XXJICHUE TEOMETPUUECKUX BEITUYNH;

MIPUMEHSTh MPOTPAMMHBIC CPEACTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1aY;

NPUMEHSITh  TOJIydEHHbIE  3HAHUS  HAa  MPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PealIbHbIC CUTYAIlUH, IPUMEHSATh U3YUEHHbIC
MOHATHSI, TEOPEMbI, CBOWCTBA B TMpoOllECCE€ TMOHWCKA  PEIICHUS
MaTeMaTU4eCcKu  CPOPMYIUPOBAHHOW  MPOOJIEMBbl,  MOJEIUPOBATH
peajbHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEI0BaTh MOCTPOCHHBIC
MOJCIM C UCIIONh30BAaHUEM TCOMETPUYECKUX TIOHATUH U TEOpeM,
ammapaTta anreOpbl, pemaTh MPAKTHYSCKHE 3aJadd, CBS3aHHBIE C
HaX0XJCHUEM FeOMETPUUECKUX BEIUYHH;



e HMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPUM Kak
COCTaBHOM YacTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.
BeposTHOCTh M CTaTUCTHKA

K xoniy 10 kinacca oO0yyaromuiics HayquTCst:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmiIockuil rpad, CBSI3HBIA rpad,
nyTe B Tpade, Lenb, IUKI, JEPEeBO, CTENEHb BEPLIMHBI, JEPEBO CIy4yalHOTrO
JKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUAMM: CIYYailHBIA SKCIEPUMEHT (OMbIT),
cily4ailHoe COOBITHE, PJIEMEHTApHOE CIydyailHOe COObITHE (3JIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OMbITa, HAXOJIWUTh BEPOATHOCTH COOBITUH B  OOBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (HOPMYJIHPOBATH COOBITHS: TEpeceUeHne, O0BEIUHECHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE JAHHOMY, MHCIOJIb30BaTh JAHArpaMMbl
Diinepa, KOOPAWHATHYIO TPSIMYIO JJIsi PEIIEHUs 3aj]lay, MOJIb30BaThCs (HOpMyIIoif
CJIOKEHUS BEPOSITHOCTEN JIsl BEPOATHOCTEN JIBYX U TPEX CIy4alHBIX COOBITH;

OlepUpOBaTh  TMOHATHUSAMM:  YCJIOBHAash  BEPOSATHOCTb,  YMHOXXCHHE
BEPOSATHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIYyYaHOrO 3KCIIEPUMEHTA,
HaXOJUTh BEPOSTHOCTU COOBITUM C TOMOIIBIO IpaBWJIa YMHOXKEHHS, JepeBa
CIy4alHOTO OIbITa, HUCIOJb30BaTh (OPMYTY IMOITHOM BEPOATHOCTH, (BopMyiy
Baifeca npu pelieHun 3aad, ONpeAeNsaTh HE3ABUCUMOCTh COOBITUI 1O GopMylie U
[0 OpraHu3aliy CIy4allHOr0 SKCIIEPUMEHTA;

OPUMEHATh H3y4YEHHbIE KOMOMHATOpHbIE (OPMYNIBl [UIsI TEPEeUUCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOIO OIbITa, PELICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO ~ OMEpUPOBATH TMOHATHSMHU: OWHAPHBIM  CIy4yalWHBI  ONBIT
(ucmbITaHuE), YCIIEX M HeyJada, HE3aBUCHMbIE HCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSTHOCTH COOBITUW: B CEpUM HCIBITAHUN 1O IEPBOro ycrexa, B
CepUM UCTBITAaHUN BepHyIM, B OMbITE, CBI3aHHOM CO CIy4aillHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH,;

CBOOOIHO OINEpPUPOBATh MOHATUSAMHU: Cly4yailHas BEIMYMHA, pacHpeesieHue
BEPOSITHOCTEW, AuarpamMma pachpeieiieHus, OuHapHas ciydaiHas BeJIWYHWHA,
reoMeTpuiecKkoe, OMHOMHUAIBLHOE pacIpeiesieHue.

K xoniry 11 kiacca o0y4aromuics HayquTCst:

OIEpUpOBaTh MOHATUSMH: COBMECTHOE paclpelleeHue JBYX CIydalHbIX
BEJIMYMH, UCIOJIb30BATh TAOJIMILy COBMECTHOIO paCIpeiesieHus ABYX CIydailHbIX
BEJIMYMH JUISl BBIICICHUS PACIPENEICHUS] KaXJAOW BEJIUYMHBI, OINPEACICHUS
HE3aBUCUMOCTH CIIy4alHbIX BEJINYNH;

CBOOO/IHO OMEpPUPOBATH MOHATHEM MATEMAaTHUYECKOIo OXKHMJAHUS CIydalHOU
BEIUYMHBI (pacrlpeerneHusi), MPUMEHITh CBOMCTBA MaTEMaTUYECKOIO OXKHUIAHMS




Py pEelIeHUH 3a7a4, BBIYUCIATh MaTEMaTUYECKOE OXUAaHue OMHOMHUAIBHOTO U
TrE€OMETPUYECKOT0 PACIIPEECICHNN;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMU: JUCIEPCHs], CTAHJAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHUCIEPCUM CIIyYaWHOM BEJIWYWHBI
(pactipeneneHusi) MpU pEUIEHUU 3a]ay, BBIYUCISATH JAMCIEPCUI0O M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUYECKOr0 1 OMHOMHAIILHOTO paclpeIeIeHU;

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 1O TAHHOU BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU TE€HEpaJbHOM COBOKYMHOCTH J@HHBIX 1O BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOATHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, MTOJIb3YSACh U3YYEHHBIMU PACIIPENCICHUSAMU.



TEMATHUYECKOE IINTAHUPOBAHUE (AJI'EBPA 1 HAYAJIA AHAJIN3A)

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
MHOXeCTBO JEUCTBUTEIBHBIX YHUCEN.
M .P .
1 HOTOHICHRT auHOHaHBHHeu YpaBHCHHA 1 24 1 https://resh.edu.ru/subject/51/
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUH
2 Oynicumn u rpagui. Crenennas pynius ¢ 12 1 https://resh.edu.ru/subject/51/
ICJIBIM ITOKAa3aTCJIEM
3 Howasatenshas gymiuns. Tloxasatenbiie 10 1 https://resh.edu.ru/subject/51/
YpaBHEHUA
4 Apnueririeckuii kopeis N-0ff cTeneHH. 15 1 https://resh.edu.ru/subject/51/
WppatnmonanbHbie ypaBHEHUS
) Jlorapudmurieckas GyHKIHA. 18 1 https://resh.edu.ru/subject/51/
Jlorapudmudeckue ypaBHSHUS
T
6 PHFOHOMCTPHHACCIHE BLIpANCHI 1 22 1 https://resh.edu.ru/subject/51/
YpaBHEHUS
[TocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10 https://resh.edu.ru/subject/51/
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20 https://resh.edu.ru/subject/51/
I1
9 OBTOPEHIC, 06obmenHe, CHCTeMATHLH 5 2 https://resh.edu.ru/subject/51/
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 KVIACC

KoanuyecTBOo 4acos

Ne HanmeHnoBaHue pa3iesioB U TeM DJIeKTPOHHBIE (U (POBHIE)
Kontpoabnbie | IlpakTnyeckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE PeCypChl
padoTsbI padoThbI
" o
1 CCHeHOBaHEIe ymicuii ¢ momorio 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOTHOM
2 [TepBooOpa3Has 1 UHTETpall 12 1 https://resh.edu.ru/subject/51/11/
r .
3 PAGHICH TPHTOHOMCTPHUHCCKIX QYKL 14 1 https://resh.edu.ru/subject/51/11/
Tpuronomerpuyeckre HepaBeHCTBA
"
4 PPARHOHATIGHBIE, TOKAZATCILHLE 1 24 1 https: //resh.edu.ru/subject/51/11/
norapuMUYECKHe HEPABCHCTBA
KommnekcHbie yncna 10 https://resh.edu.ru/subject/51/11/
HatypanbsHble u 11e1ble Yrciia 10 1 https://resh.edu.ru/subject/51/11/
CucTtemsbl pallioOHaIbHBIX,
7 MppalrOHAJIbHBIX NTOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/51/11/
JorapuMUYECKUX ypaBHEHHIA
8 3ajauu ¢ napameTpamu 16 1 https://resh.edu.ru/subject/51/11/
IT 000
9 OBTOP CHHUE, ODODIICHHE, CHCTEMATHIATHA 16 2 https://resh.edu.ru/subject/51/11/
3HAHMHA
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

TEMATHYECKOE IINTAHUPOBAHUE (I'EOMETPUS)

10 KVIACC
KonunuectBo yacos
Ne HanmenoBanue pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
Kontpoabubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
1 BBenenue B cTepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
2 B3anMroe pacriofioskeHHe MpMEX B 6 1 https://resh.edu.ru/subject/17/10/
POCTPaHCTBE
3 HapaiensHOCTS MPAMEIX i MI0CKOCTEH B 8 https://resh.edu.ru/subject/17/10/
POCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB MPAMBIX I 25 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEH B MTPOCTPAHCTBE
) Vil U paccTosHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHororpaHHuKu 7 1 https://resh.edu.ru/subject/17/10/
BexTops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IT 000
8 OBTOPEHHE, 000 H.[CH%C 1 5 2 https://resh.edu.ru/subject/17/10/
cucreMarun3anus 3HaHN
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acoB

JJIeKTPOHHBIE (U(pPOBHIE)

Ne i/t Konrpoanubsie  IlpakTuueckue
NporpamMMsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThbI
1 AHaTuTHYECKast T€OMETPHS 15 1 https://resh.edu.ru/subject/17/11/
IT 000
2 OBTOPEHIE, ODOBIIEHHE 1 15 1 https://resh.edu.ru/subject/17/11/
cucreMaTu3lanuvda 3HaHUN
3 OOBEM MHOTOrpaHHUKA 17 https://resh.edu.ru/subject/17/11/
Tena BparieHus 24 1 https://resh.edu.ru/subject/17/11/
e oy
5 ORI TIOBEPXHOCTH H ODBEME! 9 1 https://resh.edu.ru/subject/17/11/
KPYIJIBIX TEN
6 JIBrkeHus 5 1 https://resh.edu.ru/subject/17/11/
IT , 0600 .
7 OPTOPEHHE, 000 meHI:Ie " 17 2 https://resh.edu.ru/subject/17/11/
cucreMaTru3anuvda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

TEMATHUYECKOE INTAHUPOBAHHUE (BEPOATHOCTDb U CTATUCTHKA)
10 KJIACC

Ne
n/n

HaumenoBaHue pa3iesioB u
TeM IPOrpaMMBbl

KoanuyecTBo 4acos

KonTtpoabHble

Bcero
padoThI

IIpakTHyeckue
padoThI

JyieKkTpoHHbBIE (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

DneMeHTHI Teopuu Tpados

http://ns1l.mathprofi.ru/teorija verojatnostei.html

CrnyuyaliHbl€ OIIBITHI, CIIy4aiiHbIE
COOBITUS M BEPOSTHOCTH
COOBITHI

http://nsl.mathprofi.ru/teorija verojatnostei.html

Ornepanuu HaJ MHOKECTBAMU U
coObprTusMu. CII0)KeHHE U
YMHOKEHHUE BEpOSTHOCTEH.
YcnoBHast BEpOSITHOCTb.
HesaBucumeie coObITHSA

http://ns1l.mathprofi.ru/teorija verojatnostei.html

DneMeHThl KOMOMHATOPUKH

http://ns1l.mathprofi.ru/teorija verojatnostei.html

Cepuu nocieaoBaTeIbHbIX
ucnbeiTanuii. MUcnbrTanus
bepnymu. Cnyyaiinbsiii BBIOOp
13 KOHEYHOU COBOKYITHOCTH

http://ns1l.mathprofi.ru/teorija verojatnostei.html

Crnyyaiinple BEJIMYUHBI U
pacrnpeneneHus

14 1

http://nsl.mathprofi.ru/teorija_verojatnostei.html

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34 2



http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html

11 KVIACC

KoanuyecTBO 4acos

Ne HaunmeHnoBanue pa3iesoB u DJIeKTpoHHbIe (LU (pPOBbHIE)
Kontpoabubie | IlpakTnueckue
n/n TeM NMPOrpamMMbl Bceero o0pa3oBaTebHbIE PeCypPChl
padoTsI padoThbI
1 3axoH OOIBIINX YHCE 5 http://nsl.mathprofi.ru/teorija_verojatnostei.html
DJIEMEHTHI MATEMATHUECKON . . . .
2 6 http://ns1l.mathprofi.ru/teorija_verojatnostei.html
CTaTUCTHKU
HenpepriBHbie ciydaiiHbie
BEJIMYHUHEI (pacupeaeiieHus), . . . .
3 (pacnipen ) 4 http://nsl.mathprofi.ru/teorija_verojatnostei.html
MOKa3aTeIbHOE U HOPMAJIbHOE
pacrpeeseHus
4 Pacnipenenenue Ilyaccona 2 http://ns1.mathprofi.ru/teorija_verojatnostei.html
CBS3b MEXIY CIyUYaHBIMU . .. . .
5 Ay CIyH 6 http://ns1.mathprofi.ru/teorija_verojatnostei.html
BCJIMYMHAMHU
O00011IeHNE U CUCTEMATH3AIHAS ) » . )
6 Hf H 11 1 http://ns1.mathprofi.ru/teorija_verojatnostei.htmi
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOTPAMME



http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html
http://ns1.mathprofi.ru/teorija_verojatnostei.html

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTuka: anrebpa U Havyajla MaTeMaTUYECKOro aHainu3a, reomerpus 10-11
[I.A.Amumog, FO.M.Komsrua, M.B. TkaueBa, H.E.®enoposa, M. M.111a0yHuH,
n3narenbeTBO "lIpocBemenne”

Maremartuka: airedpa U Hayajla MaTEMaTUUeCKOr0 aHan3a, TeoMEeTpusl
I'eometpus 10-11u3narenscrBo "[IpocBemienne"

Teopust BEpOSITHOCTEN U CTaTUCTHKA

DkcnepuMeHTabHoe yueoHoe mocodue 11 10 u 11 kimaccon

0011e00pa3oBaTENbHBIX YUPEKICHUM

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
CaMocTosTeNnbHbIE U KOHTPOJIbHBIE Pa0OTHI O aJiredpe U HayajlaM aHaJIu3a
s 10-11 knacca, A.ITLLEpmosa, B.B.I"ono6opoasko

I'eomerpus. 10 kmacc. CamocTosTenbHbie padoThl - Muenckas M.A.

"3agaun 1 KOHTpOJIbHBIE paboThl 715t 10 kacca". 1.P.Boicokuit

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://t.me/Academy_biblio

https://sdamgia.ru/

https://resh.edu.ru/subject/17/



