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HHOACHUTEJIBHASA 3AIINCKA

VYueonnii kypc «MATKMATHUKA» 10-11 kiacca yriayOneHHOrO ypOBHS
BKJIIOYaeT TpuU pazjena: Auredpa M Hayajlla MaTeMaTUYecKOro aHaiausza
reoMeTpust U Kypc « BeposiTHOCTh U CTaTUCTUKa».

AJire0pa ¥ Ha4YaIa MaTEeMaTHYEeCKOr0 aHAIH3A.

VY4eOHblli Kypc «Anredpa W Hayajia MaTeMaTHYECKOTO aHAIW3a» SIBISETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MPOrpaMMe CpeaHero oluiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOecrneunBaeT MHCTPYMEHTaIbHYIO 0a3y s
U3Y4YEeHHs] BCEX €CTECTBEHHO-HAay4YHBIX KypcoB.B paMkax paHHOro y4eGHOro
Kypca oOydarolimecs: OBJIaJIeBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopas GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTH4ecKkon popme.

VY4eOHbIit Kypc anreOpsl M Havyajl MaTeMaTUYECKOTO aHalu3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUSI 3aKOHAMH (PU3UKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX

TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JalibHeWIero oOpa3oBaHUd U B
MOBCETHEBHOM KU3HHU.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs MOJTy4YaloT HOBBIA OIBIT PEIIeHUs NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJEJEH pealbHbIX CHUTYaLH,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJAE, HAyKEe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NafacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 ydeOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
(OpMUpPOBAaHUIO HAyYHOTO MHPOBO33PEHHUSA, TaK U dYepe3 crneuuduky ydeOHOU
JESATENBbHOCTH, TPEOyIOMe MPOMODKUTEIILHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIU
pe3ynbTar.

B ocHoBe MeTtommkum oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAIT 00y4YEHUSI.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJIEHBI CIEIYIOIINE COAEPKATEINbHO-METOANYECKUE TMHUM: «Hucma
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUS U HEepaBeHCTBay», «Hauana
MaTeMaTH4ecKOoro aHanuza», «MHOXecTBa W Jjorukay. [[aHHbIA y4eOHBIM Kypc
SBJISIETCS. MHTETPATUBHBIM, TOCKOJBKY OOBEAUHSET B cede CcoliepiKaHue
HECKOJIbKUX MAaTeMaTUYECKUX IUCIUIUIMH, TAKUX KaK anredpa, TPUTOHOMETPHUS,
MaTeMaTU4YeCKUM aHaIu3, TEOPHsl MHOXKECTB, MAaTEMAaTUYECKAsl JIOTUKA U APYTHE.



CopepxarenbHO-MeTOAMYECKasT JUHUSA «UHUCiIa W BBIUMCICHUS» 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB MCIIOIB30BAHUS JIEUCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HayaTO Ha YPOBHE OCHOBHOI0 00111ero oopa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0o€e BHUMaHUE  yaenseTcs  (OPMUPOBAHMIO  HABHIKOB
pPalMOHAJIBHBIX BBIYMCICHUN, BKIIIOYAIOMIMX B ce€0s HCIOJIb30BAaHUE PA3IUYHBIX
GopM 3amucu YHMCla, YMEHUE JeNaTh MNPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE
BBIUMCJIEHUS, OLICHUBATh YHUCIIOBBIE BBIpAXEHUS, padOTaTh C MaTEeMAaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOy4alolMMCSI MHOXECTBAa HAaTypaJlbHbIX, LENbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHO>KECTBOM
KOMIUIEKCHBIX 4uced. B  KakaoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOICTBEHHBIE €My crnenupuyeckue 3aJayd U ONEepalMu: JeJIEHWE Hallelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IEJIbIX 4YHCel, O0COOble CBOWCTBA
palMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETHUECKUE ONEpaIMK, a TaKkKe
U3BJICYECHUE KOPHS HATYpPaJIbHON CTENEHN HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOydeHHs] Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IMOCKOJBKY B KaXKIOM
paznene IlporpaMMbl TpeIyCMOTPEHO peIlIeHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbrate OoOydalliuecs OBJIAJEBAIOT PA3IUYHBIMU METOJaMHU  PEIICHHUS
pallMOHANIBHBIX, HWPPALMOHATBHBIX, TOKAa3aTeNIbHBIX, JIOTApUDMHUUECKHX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPAaBEHCTB U CHUCTEM, a TaKXke 3ajad,
colepkammx mapaMmerpbl. llomydeHHbIE YMEHHUS IIMPOKO HCIONB3YIOTCA MpH
uccienoBaHuy (yHKIUNA C TOMOMIBIO MPOU3BOIHOM, MPU PEIICHUN TPUKIIATHBIX
3a/lay ¥ 3a7a4 Ha HAaXOXJCHUE HAMOOJIBIINX U HAUMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkaTelibHas JTUHUS BKIIIOYAeT B ce0s Takke (hOpMHUpPOBAHUE YMEHUM
BBIMIONHATL  pacu€Tel 10  (QopmynaMm, mnpeoOpa3oBaHusl  palMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TaKKe BBIPAKECHUH,
COJepKaIllMX CTENeHU U Jiorapudmsbl. braronaps usydyeHuio anredpandeckoro
MaTepHajla  NPOUCXOAUT  JaJbHEHIIEE  pa3BUTHE  ANTOPUTMUYECKOIO U
a0CTPaKTHOTO MBINIJICHUSI O0ydYaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccyxneHud, pabOTbl ¢  CHUMBOJBbHBIMH  (opmamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEl B BHJAE PABEHCTB M HepaBeHCTB. Ausre0Opa
npennaraet d(pQeKTUBHBIE WHCTPYMEHTHI JUISI PpEHICHUS TMPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33J]a4, HAIIJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3bIKa HAYKH.

ConepxartenbHo-meTonnueckass auHus «DyHkuuu u rpaduku» TECHO
NeperuieTaeTcs ¢ JAPYTMMHU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEI0OBATENbHOCTh U3YUEeHHSI MaTepuana. V3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JOrapu(PMUIecKoi U TPUTOHOMETPUUECKUX (DYHKIUNA, UX CBOUCTB
U rpaUKoOB, UCIOJIb30BaHUE (PYHKIUI I pelleHus 3a1ad U3 APYrHX Y4eOHBIX



MIPEIMETOB U peajbHON JKU3HU TECHO CBA3AHO KaK C MaTEMaTUYECKUM aHAJIU30M,
TaKk U C PEIICHHWEM YpaBHEHUH W HepaBeHCTB. [Ipu 3Tom Oomblioe BHHUMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYJIaMu 3aBUCHUMOCTH MEXKIY
pa3IUYHBIMUA BEIUYMHAMH, MCCIEOBaTh IMOJyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduxu.

CopepxarenbHas nuHusi «Hauyana mMareMaTHyeckoro aHajivsay MO3BOJSET
CYILIECTBEHHO PAaCUIMPUTh KPYT KaK MaT€éMaTUYECKHUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpa@uky  cIOXHBIX (QYHKUMNA, ONpenensiTh HMX HauOOJIbIIME U HaUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (QUryp U OOBEMBI TeJl, HaXOAUTh CKOPOCTU U
yckopeHus TnpoueccoB. JlaHHas coaepikarenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHMSI MATeMAaTHMYECKHX MOJIeJIed peanbHbIX CUTYyalui,
MO3BOJISIET HAXOAUTh HaWJIydlllee pEHIeHHEe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAIbHO-?PKOHOMUYECKHX, 3a7a4yax. 3HAKOMCTBO C OCHOBAMU MaTeMAaTHYECKOTO
aHaJln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOIrO, (HOpPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUH paclo3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE U UCKYCCTBE.

CopnepxarenbHo-MeTOAMYECKas! TMHUA «MHOXECTBa M JIOTMKa» BKJIIOYAET B
ceOsl 3JEMEHTbl TEOpPUM MHOXKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTuko-
MHO’KECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECh KYPC LIKOJIBHON MaTEeMAaTUKH
U Tpe/uiaraloT Haubosiee yHUBEpPCAIbHBIN $3bIK, OOBEIUHSIOIIMNA BCE pa3lebl
MaTeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTUYECKHE
OUCUMIUIMHBL M UX TMPWIOKEHHs B enuHoe uenoe. [loaTomy BakHO JaTh
BO3MOKHOCTh OOydYaroIeMycsi TOHUMaThb TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMAaTUKH U UCIIOJIb30BaTh €r0 JJIsl BEIPAXKEHUS CBOUX MBICIIEH.

B yuebHOM Kkypce «AnreOpa M Hayajla MaTEeMAaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOI'O MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
croco0cTBOBaTh (POPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyalllil, HCCIEeNOBaHUs 3TUX MOJENeH C IOMOIIBI0 amnmapata anreOpsl U
MaTEMaTU4YECKOr0 aHaJIN3a, WHTEPHPETAlUH IIOJTYYEHHBIX pPE3yJbTaTOB. Takue
3a/1aHHS BIUIETEHBI B KayKIbI U3 Pa3AeiIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO UCIIONIB3YETCS AJIs PeIIeHUs IPUKIAIHbIX 3a/1a4.

I'EOMETPUASA
Llens ocBoeHMsT mporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriayOnéHHOM
YpPOBHE — pa3BUTUE WHAMBUIAYAIBHBIX CIIOCOOHOCTEH OOydYaromuxcs Mpu

W3y4YeHUN T€OMETPHUH, KaK COCTaBIIIONICH MpeaMeTHOM obnactu «MarteMaTuka u
nHpOpMATUKa»  4Yepe3  OoOecCreuyeHHe  BO3MOXKHOCTH  MNPHOOpPETEHUS U
UCIIOJb30BaHUsl Oosiee TIYOOKHMX TE€OMETPUUECKUX 3HAHUU U  JEHUCTBUH,



crieu(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX ISl YCIEIIHOTO MPOo(hEeCCUOHATBHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHRIMU 3aJjayaMu Kypca TEOMETPUM Ha YriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCWIMBAIOIINMEU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paclipeHue NpeACTaBICHUS O T€OMETPUU KaK YACTHU MUPOBOU KYJIBTYPHI U
dbopmMupoBaHuEe OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue TMPEJICTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEHIINX MATEMATUYECKUX MOJENIAX, MO3BOJISIIONIMX OMNUCHIBATH W HU3y4daTh
pa3HbIe ABJICHUS OKPYKAIOLIETO MUPA, 3HAHWE MOHATUIHOTO ammapara 1o pasaeiny
«CtepeoMeTpusi» yd4eOHOTro Kypca reOMeTpHH;

dbopmupoBaHue  yMEHUS  BIAJACTh OCHOBHBIMU  TOHSTHUSIMU 0
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HMX MPUMEHSTh, YMEHHs JOKa3bIlBaTh TEOPEMbl M HAXOJUTh
HECTaHJAapTHBIE CIIOCOOBI PellIeHus 3aa4;

dbopMupoBaHue yMEHHUSI Paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PealbHOM
MHUpPE MHOTOTPAaHHMKA U TeJla BpAIICHUS, KOHCTPYUPOBATH T'€OMETPUUYECKHUE
MOJEJH;

dbopMHUpoBaHUE TOHMMAHHUS BO3MOKHOCTH aKCMOMATHYECKOT'O IMOCTPOEHUS
MaTEMaTUYECKUX Teopui, (HOpMUPOBAHHE MOHHUMAHHUS POJIU AKCHOMATHUKH TPH
IIPOBEAECHUU PACCYKICHUM;

dbopMHUpOBaHUE YMEHHS BIIAJETh METOJAAMHU J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHns, YMEHUsI UX NPUMEHATb, MPOBOAUTH OKA3aTEIbHBIE PACCYXKICHUSA B
XO/JI€ pEUIEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MIPAKTUYECKUM COJIEPKaHHEM,
dbopMupoBaHUE TPEACTABICHHS O HEOOXOIMMOCTH  JOKa3aTeNbCTB  TMpHU
000CHOBaHMHM MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATUKH B MIPOBEACHHUH
JNEYKTUBHBIX PACCYKICHUM;

pPa3sBUTHE W COBEPIICHCTBOBAHWE HHTEIUICKTYAIbHBIX H  TBOPYECKUX
CIOCOOHOCTEHM 00ydJaromMXCs, TMO3HABATEILHOW aKTUBHOCTH, MCCIIETOBATEIICKIUX
YMEHHH, KpUTUYHOCTU MBILIJICHUS, HHTEPECA K U3YUYECHHIO T€OMETPUHU;

dbopmupoBanue (HyHKIMOHATBLHOW TPaAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMEHHUS PACHO3HABATH TMPOSIBIICHUS TE€OMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTENW B PEAIbHBIX KM3HEHHBIX CUTYalUsIX U MPU U3YYEHUHU APYTUX
y4eOHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEHM H  3aKOHOMEPHOCTEH,
MOJEIMPOBAHUS PEAJBbHBIX CHUTYAIlMH, HWCCIENOBAaHUS MOCTPOCHHBIX MOJENEH,
MHTEPNPETALNH MOJYUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUSAMH Y4eOHOro Kypca «l'eomerpusi» B
10-11 xmaccax sBusaroTcs: «lIpsMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpannukn», «Tema BpameHusi», «BekToppl H  KOOpPAWHATHI B
MPOCTPAHCTBEY, «/{BHIKEHUS B IPOCTPAHCTBEY.



CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH
MOHSATUSMUY», PEIEBAHTHHIMU T€OMETPUM HA YIIIYOJIEHHOM YpPOBHE OOYUYEHHS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJAEPKATEIIbHBIM JTUHUAM Y4eOHOTO Kypca, a
(dopMHUpOBaHUE  JIOTUYECKMX YMEHHUHM  pachpeieiseTcss He TOJbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO M 110 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil padouyeit
IporpaMMBbl, pacHpeaesi€HHbIM MO rojaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, TPUHIMIMAILHBIM BOMpPOCaM O0ydarolinecs
oOpamiaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
F€OMETPUUECKUMU MOHITUAMHU U HABBIKAMH MOCJIE0BATENILHO U MOCTYIATENBHO, C
cOOJII0/IEHNEM MPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUYECKUX MPECTaBICHUN 00y4arouuxcs, pacliupss U yriyoss
e€, o0pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBuss qus guddepeHunanud  00ydeHHUs,  TOCTPOEHUs
UHAUBUAYAIbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeyuTh YriayOnEHHOe
U3y4YeHHE TeOMETPUM KaK COCTaBIISIONIEH yueOHoro npeamera «MaremaTukay;

MOJIFOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3Y4YEHUS MaTEMaTUKH C
yué€ToM BbIOOpa Oyayiied mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

«BepoiTHOCTL W  CTATHCTHKA»  YIIyONEHHOTO  YPOBHS  SBISETCS
IPOJIOJIKEHUEM OJHOUMEHHOTO YU4eOHOro Kypca YyriyOJIEHHOTO YPOBHS Ha YPOBHE
cpenHero  obmero oOpa3oBaHHMs. YUeOHBIM Kypc TpeaHa3HaueH s
dbopMupoBaHusi y 00y4aromuxcs CTaTUCTUYECKOW KYJIbTYphl MU TIOHMMAHHS POJIU
TEOPUH BEPOSTHOCTEM KaK MaTeMaTHYEeCKOrO0 MHCTPYMEHTAa MJId U3y4YeHUs
CIIy4ailHBIX COOBITHH, BEJIMUMH U TIPOIIECCOB.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposATHOCT, W CTATUCTUKA» HA YriayOJEHHOM YpPOBHE BBIJICIICHBI OCHOBHBIC
conepxkarenbuble TuHUK: «CiydaiiHbie COOBITHS M BEpOATHOCTH» U «CiydaliHbIe
BEJIMYMHBI U 3aKOH OOJIBIITUX YUCEI.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAMMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO Y4YeOHOTO Kypca M CMEXKHBIX MAaTeMaTHYeCKHX Y4eOHBIX
KypPCOB.

Conepxanue nuHuM «CnydailHple COOBITUSL W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM st (hopMUpOBaHUS TPEACTABICHUI O pachpeicsieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHBbIX BEJIWYHUH. BaKHYI0 4aCTh B 3TOW COJIEPKATEIBLHON
JIMHUY 3aHUMAET U3YYeHUE T€OMETPUUECKOT0 1 OMHOMHAIBHOTO pacipeeseHul U



3HAKOMCTBO C HUX HEMPEPHIBHBIMHM aHAJIOTaMHU — IMOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacrpenielieHus MM, aKIEHTUPYIOT BHHUMaHWE OOYYaloImMXCS Ha ONUCAHUM U
U3YUYEHUU CIIyYalHbBIX SIBICHUN C MOMOIIbI0 HENMpephIBHBIX (GyHKIUH. OCHOBHOE
BHUMAaHUE YACJISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpe/Ie/ICHUsIM.

B ydeObHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIBbHOE H3Y4YEHUE CBS3U
MEXIy CIIy4allHbIMH BEJIMYMHAMU U OMNHUCAaHHWE OTOHW CBSI3U C TOMOIIBIO
koA PUIIMEHTa KOPPENAMH W €ro BLIOOPOYHOTO aHajora. ITH DJIEMEHTHI
COJIep>KaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHuUsI», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOI'OM ONUPAIOTCS HAa CBEACHUS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oamn sneMeHT  couepXkaHUsA, KOTOPBIM  MpejjaraeTcs  Ha
03HAaKOMUTEILHOM YPOBHE — TIOCJICAOBATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHH. O3HaKOMIJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJMUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUMN XapakTep H
ABJIIETCS aKTyalbHBIM Ui OYIyIIMX aOUTYypUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, IICUXOJIOTHEH W
yIpaBIICHUEM.

Ha wusyuenue yuebHOro kypca «Asre6pa ¥ Hayaida MaTEMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Heaeno), B 11
Kiaacce — 136 yacoB (4 yaca B HEZCITIO).

Ha wu3ydenume ydeOHOro Kkypca «l'eomerpus» Ha yriayOJa€HHOM YpOBHE
orBoauTtcs 204 gaca: B 10 xmacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).

Ha wu3yduenue yueOHOro kypca «BepoATHOCTh UM CTaTUCTHKa» Ha
yriayOJaeHHOM YpoBHEe oTBoauTcsi 68 wacoB: B 10 kmacce — 34 daca (1 wac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezpeno).



COAEPXAHUE OBYUYEHUA
AJire0pa 1 Ha4YaJ1a MaTEeMaTHYECKOr0 aHAJIM3A.
10 KJTACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTtndyeckue  omnepanuuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxkEHHbIE BRIYKCICHUS, TTpaBUiIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEIT JIJIsl PEIICHUsS TPAKTHUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPaJILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C paldOHAJbHBIM TIOKa3aTeJeM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@Mel.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELICHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIbIX U APOOHO-PAMOHATBFHBIX YPaBHEHUHN H
HEpAaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPEeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢  LeabIMU
koadunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COIEPKAIINX CTCTICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuueckue ypaBHEHUS. OcHOBHbIE METO/IbI penieHus
Jgorapu(pMuUYecKuX ypaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUUECKNX YPABHEHUM.



Pemienue cucreM JIMHEHHBIX YypaBHEHHMU. Marpuiia CUCTEMBl JIMHEHHBIX
ypaBHeHUU. Ornpenenutens MaTpullbl 2X2, €ro TreOMETPUYECKUN CMBICH U
CBOMCTBA, BBIYMCICHHUE €r0 3HAYEHUS, IPUMEHECHHE OIPENCIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHWM. PellleHrne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NOMOIIBIO MATPUILL U ONIPEAECTUTEIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe pyHKuuU. [lepuognueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHs (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOEHUE X IPAPHUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa MW rpaduK KOpHS N-OM cTeNeHH Kak (YHKIUU OOpaTHOU
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMsS IIOCIIEAOBATEILHOCTEH. MeTox
MaTeMaTH4EeCKOU VHJIYKIWH. MoOHOTOHHBIE 151 OTpaHUYECHHBIE
MOCJIEA0BATEILHOCTU. VICTOpHUS BO3HMKHOBEHHS MAaTE€MaTUYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccud. beckoneuno yOsbiBaronias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoUEHTOB. lcnonp30BaHWe MNpPOrpeccHu i PEHIEHHs pealibHbIX —3aj]a4
IIPUKJIATHOTO XapaKkTepa.



HenpepriBabie (GyHKIMM U ux cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeaeneHue, reoOMeTpUIeCKui 1
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmmi oOmui nenurens (ganee — HOJl) m HammeHslnee ooOiee
kpatHoe (npanee — HOK), ocTtaTkoB no Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu M3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIIJIEKCHBIX YHCEN JIJISl PeIIeHNs PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Bl PEIICHUS CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
UppalMOHANBHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpuMmeHeHne  ypaBHEHMH, CUCTEM UM  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pa3MyHbIX 00JacTeil HayKu M pealbHOU
KU3HU, HUHTEPIPETALUs TOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHus ypaBHeHHMM M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUHU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHajiu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENpPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENEJIeHUs] CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
ompenenéHHoro uHTerpana mo gopmyne Herorona-JleiOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEANbHBIX MPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPAaBHEHUH.

I'eomerpusn
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHSTUA  cTepeoMmeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHOe pacnonokeHue MpsSIMBIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble W CKpelluBaroluecss mnpsimbie. [Ipu3HaKM CKpEnIMBarOIINXCs



npsAMbIX. [lapamienbHOCTh NIPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE: MapajlIe/IbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPSMBIX, MAPAJUIEIIBHOCTD IPSIMOMN
u 1mwiockoctd. [lapamienbHoe W LEHTPAJIbHOE MPOECKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapasjuiesbHON MPOEKUUHU. YTIIbI C COHANPABICHHBIMU CTOPOHAMHM, YroOJl
MEXIy NPSAMBIMH B IIPOCTpaHCTBE. [lapannenbHOCTh MIIOCKOCTEN: MapajljieiabHbIe
IIJIOCKOCTH, CBOMCTBA IapajljIeIbHBIX IIJIOCKOCTEH. [Ipocrenimue
OPOCTPAHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpa’zp, Mapajuiesenune,
MTOCTPOCHUE CEYCHUM.

[lepneHAUKYISAPHOCTD NPAMON M IUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IPOCTPAHCTBE, MPAMBIE MAPAJUIENbHBIE W NEPHEHAUKYJISPHBIE K IIJIOCKOCTH,
IOPU3HAK TEPNEHANKYISIPHOCTH MPSAMOW M IIOCKOCTH, TEOpeMa O NpsIMOH

NEPNEHIUKYISPHON IJIOCKOCTH. OproroHaneHOE IIPOEKTUPOBAHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  MpOeKIuss  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAUKYJIIPHOCTH  JIBYX
1ockocret. Teopema 0 TpEX NMEepIEHAUKYIISIpax.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
yIOJl, JINHENHBIA yroJjl IBYTPAHHOTO yria. TpEéXrpaHHBII U MHOTOI'PaHHbIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHX H
IBYI'PaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrospHas
npu3Ma, IpsMas ¥ HaKJIOHHAsl IPU3MBbI, OOKOBAsi U MOJIHASI IOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOpPSAMOYIOJBbHBIM — MHapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHUpamMuna,
npaBWwiIbHAs W yceu€HHas mupamuasl. CBoiicTBa péOep W OOKOBBIX TpaHEei
IIPAaBWIBHOM nUpaMuibl. lIpaBHiIbHBIE MHOTOTpaHHUKH: IPABUJIbHAS NOpU3Ma U
NIpaBWIbHAs MHUPAMUJA, NpPaBWJIbHAS TPEYroJibHAas MNHUPAMUIA W MPaBUIbHBIN
TeTpa’ap, kyo0. IlpeactaBneHne O NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadJp,
JNOIEKAdIP U UKOCADIP.

Breruncienne 9i€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, auaroHaiad, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPAMON MPU3MBI,
IJIOIIAlb OCHOBAaHWM, TeopemMa O OOKOBOW TOBEPXHOCTU MPSMOWU TMPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MNHPAMUJbI,
TEOpEMA O IUIOIIAIN YCEUEHHON MTUPAMU/IBI.



CummeTpuss B INPOCTPAHCTBE. IJJIEMEHTBHl CHUMMETPUH  IPaBUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpus B IPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajulelienunea, CUMMETPHS IPABWIBHBIX IPU3M, CHMMETPHUS IPABHUIBHON
UpaMUIbI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IPOTHUBOIOJI0XKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. JI€lCTBHS ¢ BEKTOPAMHU: CIOKEHHE
U BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMoyronpHass cuctemMa  KOOpAMHAT B
npoctpanctBe. Koopannatel BekTopa. CBsI3b MEXIYy KOOpIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOod MexXay BekTopaMu. CKalnsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJia BpalueHus

[loHsTHs: UWIMHApPUYECKAss TMOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3ytoniue mnoBepxHocTed. Tenma BpamieHus:
IWIMHIIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue e
BpallleHus] Ha TUIOCKOCTU. Pa3Béprka nunuuapa u koHyca. Cummerpusi chepsl u
mrapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa O00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIFHOTO TMapajuienienumnena u ciuenctsus u3z He€. OO0BEM mpaMon u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl U1 KoHyca. O0BEM Iapa u IMapoBOTO
CErMeHTa.

KoMOuHanuu Tenm BpameHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BhucaHHas B
IWIMHIIP, OIHCaHHas oOKojo uuiauHApa. Ilepecedenme cdepbl u mapa c
iockocThio. Kacanme mapa m cdepsl mwiockocTeto. [loHSTHE MHOTOTpaHHUKA,
OMMHMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WJIH TEJO
BpAIIICHHUSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMaah chepsl U e€¢ JacTei.
[Tomobue B mnpoctpancTBe. OTHOImIEHHE OOBEMOB, TUIOMIAJECH MOBEPXHOCTEN
nonooHbIX Quryp. IlpeoOpazoBanne momoOusi, roMoTeTHs. PeleHue 3amad Ha
IIJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceyeHnit MHOTOTPAHHUKOB U TEJT BPAIICHUS: CCUCHUS IMIIUHIPA
(mapanienbHO U TEPHEHJIUKYISIPHO OCH), CEUeHHs] KOoHyca (mapasuiesibHbIe



OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPIIMHY), CEUCHUS I1apa, METOIAbI MOCTPOCHHUS
CEUCHHMI: METOJ CJIEJA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEeKyLIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepanum Haja  BekTopamu. BekrTopHoe
YMHOKEHHE BEKTOpOB. (CBOICTBA BEKTOPHOrO YMHOXeHHUd. [IpsiMoyrosbHas
cucTemMa KoopauHaT B npoctpancTBe. Koopaunatel Bektopa. PaznoxkeHne BekTopa
no Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MNpPU PEHICHUH TeOMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BM>KEHUST U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JABIWKEHWM. Buasl JBWXKEHUH: TapalielbHBIA TEPEHOC,
LIECHTpAJIbHAS CUMMETPHUS, 3€pKajbHAs CHUMMETPHUS, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nomobus. [Ipsmas u chepa Ditnepa.

BeposiTHOCTH U CTaTHKA

10 KITACC

I'pad, cBsa3nbIi rpad, mytu B rpade: mukisl U nenu. CteneHsb (BaJEHTHOCTD)
BepiuHbl. ['padsl Ha mIockocTr. JlepeBbs.

CrnydaliHble SKCTIEpUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIC
coObITHs (MCXOJbI). BeposATHOCTH ciaydaitHOro coOBITHS. BaM30cTh 4acTOTHI M
BEpPOATHOCTH  coObITHii.  CnydaliHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSIMU: TIepecedeHne, 00 bEIMHEHNE, POTUBOIIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcniepumenTa. @opmyna nosHou BeposiTHOCTH. Popmyna baiieca. He3aBucumele
COOBITHSI.

bunapnblil ciydailHblil onbIT (MCHIBITAaHUE), yeeX U Heyaadya. HezaBucumele
ucnbiTanus. Ceprsi HE3aBUCUMBIX HCTBITAHUH 10 IepBOro ycnexa. [lepectaHoBku
n ¢axkropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
Hprotona.

Cepust He3aBUCUMBbIX ucnblTaHud bepuymnu. Cry4aliHblii  BbIOOp U3
KOHEYHOUW COBOKYITHOCTH.

Cinyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [marpamma
pacnpenenenud. Onepanuu HaJl CIIy4yalHbIMU BeJIMUMHAMHU. bruHapHas ciydaitHas



BeqnunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE U
OMHOMUAJIBHOE.
11 KJIACC

CoBMecTHOE pacrpelesieHue JBYX CIy4YallHbIX BenuuyuH. HeszaBucumele
CIIly4alHBIE BEJINYMHBI.

MaremaTu4eckoe OXHUJIaHWE CIIydyalHOW BENWYUHBI (pachpeneneHus).
[Ipumepsl MpUMEHEHUST MATEMAaTUYECKOIo OXHAAaHMS (CTpaxoBaHHE, JIOTepes).
MaremaTudeckoe OXujiaHue OMHAPHOW CIydalHOW BeJMYMHBI. MaTemMaTH4ecKoe
OXXUJAHUE CYMMBI  CIy4yallHBIX BEJIMYMH. MaTeMaTH4eCKoe  OXUJIaHUE
TEOMETPUYECKOTO U OMHOMHUAJIBHOTO PaCTIPEICIICHHM.

Hucnepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YalHOW  BEIMYHUHBI
(pactipenenenus). Jucnepcusi OMHAPHOM CIydaiiHOW BETWYUHBI. MaTeMaTHyecKkoe
OXXUJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIy4alHbBIX
BenuuyuH.  Jlucmiepcus U CTaHJApTHOE  OTKJIOHEHWE  OWHOMHUAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE TE€OMETPUUYECKOTO
pacrpeneneHusl.

HepaBenctBo Yeobnimépa. Teopema UeOnmmnéBa. Teopema bepuymnu. 3akoH
OonmpmX  4ucesl.  BpIOOpoYHBI  MeTOon — uccheqoBaHui.  BriGopouHbie
xapakTepucTuk. OlEeHUBaHUE BEPOSITHOCTU COOBITHS IO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka MpoCTEUIINX TUTIOTE3 C MOMOUIBIO U3YUEHHBIX PACIPEACICHUN.

HenpepbiBHble ciydaitHbie BelW4uHBL [IpuMepbsl. DyHKUIHUS TMIOTHOCTH
BEpPOSITHOCTU pacrnpeiefieHus. PaBHOMEpHOE paclpelereHue U €ro CBOMWCTBA.
3amaun, NpUBOJSIIKE K MOKA3aTEIbHOMY PACIpEACIICHHUI0. 3a1auu, TPUBOASIINE K
HOPMaJIbHOMY pacrpeeeHuIo. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MIOKA3aTeILHOTO pachpeneneHus, PyHKIHs MIIOTHOCTH BEPOSITHOCTA HOPMAIBLHOTO
pacnpenenenus. OyHKIHS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

[locnemoBaTenbHOCTh ~ OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
IpUBOIAIIME K pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciuydaifHeix BenwduH. KoddduiueHT TuHEHHOM
koppensiuu.  CoBMecTHble  HAOJIIOACHUS  JABYX BEJIWYUMH. BbIOOpOUHBIN
KO3 PUIIMEHT Koppeasnuu. Paszmuune MexIy JMHEHHON CBS3bI0 W IMPUIMHHO-
CJIECTBEHHOM CBA3bI0. JIMHENHAs perpeccus, METOl HAMMEHbBIIUX KBaJgpPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«Maremaruka» (YIJAYBJEHHBIA  YPOBEHD) HA  YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWXKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJIECHHS, CBA3aHHOIO C IMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKd U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3uyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOT0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HUHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  ESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs8 penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYIKOB W OIEHKA WX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  TMpPaKTHUKUA, T[MOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak c¢epbl YeIOBEYECKOW NESITeIIBHOCTH, JTaroB €&
Pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(DUKAIUH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pemieHus y4dyeOHOM 3ajayu  (CpaBHHUBATh HECKOJBKO
BapUMAHTOB  pEIlICHUs, BbIOMpAaTh  Hauboyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSATENIbHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE IIpoliecca, a TaKKe BbIABUTATh
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh M HUHTEPIPETHPOBATH HH(YOPMALMIO PA3JINYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOPMALUIO, MPEJICTaBIATh €€ B pazIuYHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUSA, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATh MOJYYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
avajaora, oOHApY)KMBATh PAa3jIMdUe M CXOJICTBO TO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopMaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IUJIaH, aJITOPUTM PEUICHHsS 3a/1a4H, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJECThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTra pelIeHHs
MaTeMaTUYeCKOW 3a/1a4H;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHSATH TPUUUHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUSI PE3yJIbTATOB JICATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBI paboOT, JOroBapuBaTbcsa, OOCYXKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHIMOJHATH CBOIO 4YacTh palbOTBl U
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOydyenuss B 10 kjacce 0Oy4aromIuiicsi TMOJTYYUT CIETYIOIIHE
NPEIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM palodeill MporpamMMbl y4eOHOTO
Kypca «AJiredpa ¥ Ha4aJla MATEMATHYECKOT0 AHAJIM3a»:
Ymncsia v BBIYHCTICHUSA:

e CBOOOJHO OMEPUPOBATH TOHATHSAMHU:  PAIMOHAIBLHOE  YHUCIIO,
OecKkOHEeYHass TMepuoanYecKas aApoOb, TPOIEHTHI, WPPAMMOHATBLHOE YHCIIO,
MHOXECTBA  pPAlMOHAIBHBIX M JEWUCTBUTEIBHBIX  YHCEN,  MOAYJb
JICUCTBUTEIBHOTO YHCJIA;

e TMPUMEHSTH APOOU U MPOLEHTHI JIJIsl PELICHUs MPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOU KU3HU,

e TMPUMEHSTHh MNPUOIMKEHHBIE BBIYUCICHUS, NpaBUjia OKPYTJICHUS,
MPUKHUJIKY U OLICHKY pe3yJIbTaTa BbIYUCIICHUI;



e CBOOOJHO ONEPHUPOBATh MOHITHEM: CTENEHb C LIEJBIM IOKa3aTeleM,
WCIIOJB30BaTh MOAXOAIIYI0 (opMy 3amucu JEUCTBUTEIBHBIX YMCEN s
pELICHUS MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX;

e CcBOOOJHO ONEpPUPOBATH TMOHITHEM: apUDMETUYECKUA KOPEHb
HAaTypaAJIbHOU CTEIECHU,

e CBOOOJHO OINEpPUPOBATH TMOHATHEM: CTENEHb C palUMOHAIBLHBIM
NIOKa3aTeNeM;

e  CcBOOOJHO OMEPUPOBATH MOHITUSMHU: JTOTAPU(PM YHCIIA, ACCATUYHBIC U
HATypaJIbHBIC JIOTApU(PMBI;

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMU: CHHYC, KOCHHYC, TaHTIEHC,
KOTAHT€HC YUCIIOBOTO apryMEHTa;

e ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCHMHYC W ApPKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA:

e CBOOOJHO ONMEPUPOBATH MOHATHUSMH: TOXIECTBO, YpaBHCHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE  YpPaBHEHHMSI W  YpPaBHEHUA-CJICACTBUS, PaBHOCHILHBIC
HEPaBEHCTBA;

e MPUMEHSTH pa3IUYHbIE METOJbl PpEIIEHUS pAlUMOHAIBHBIX U APOOHO-
palMOHANbHBIX YpPaBHEHUI, NMPUMEHATh METOJ HWHTEPBAJOB I PEILICHUS
HEPaBEHCTB;

e CBOOOJIHO OINEpPUPOBATH MOHATHUSMHU: MHOTOUYIEH OT OJHOW MEpPEeMEHHOMH,
MHOTOWIEH C HEeJIbIMU KOd(puImeHTaMu, KOpHU MHOTOYJICHA, MPUMEHSITh
JI€JIEHUE MHOTO4YIEHAa Ha MHOTOYIEH C OCTaTKoM, Teopemy be3y u Tteopemy
Buera nns pemenns 3anady;

e CBOOOJTHO OIEPUPOBATH TOHATUAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONPEAEIUTeNb MaTpullbl 2 X 2 W €ro reoMEeTpUYECKU CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpPEAESIUTENS 2 X 2 1151 BBIYUCICHUS €ro 3HAUYCHHUS,
IIPUMEHATh ONPENCIUTENN ISl PELICHUS CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJEIUPOBATh pPEAJIbHBIE CHUTYallUd C IIOMOIIBKD CHCTEMBI JIMHEUHBIX
YPaBHEHUM, HCCIIENOBATh IOCTPOCHHBIE MOJIENIM C IOMOIIBK) MAaTpHUIl H
onpeAeauTeNe, HHTEPIPETUPOBATD MOJYYEHHBIA PE3YJIbTAT;

e WCIIOJIB30BaTh CBOWCTBA JICWCTBUH C KOPHAMH [UJIsi TIpeoOpa3oBaHUS
BBIPAXKECHHU;

e BBHITIOJHATH MPEOOPA30BAHUS YUCIOBBIX BBEIPAKCHUN, COAEPIKANTUX CTETICHH C
palMOHATBHBIM MMOKA3aTEIEM;

e HCIIOJIB30BATh CBOKMCTBA norapudmon TSt npeoOpa3oBaHus
Jgorapu(pMUYECKUX BbIPAXKEHUI;



CBOOOIHO OMEpPUPOBATh MOHSATHSAMHU: HPPAIMOHAIBHBIC, IMOKA3aTelIbHBIC H
norapu(MUYECKUEe ypaBHEHUS, HAXOAUTh WX PEHICHUS C TOMOIIBIO
PaBHOCUJIBHBIX MEPEXOA0B UM OCYIIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKHe (POPMYIBI A MpeoOpa3oBaHMUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO OMEpPHPOBaTh TIOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATH HEoOXOoAuMble (OPMYIBI JJs pEHICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICTHPOBATh peallbHbIE CHUTyalldd Ha S3bIKE aireOphl, COCTaBIATH
BBIPAKCHUS, YpPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJa4d, HCCIEIOBATh
MOCTPOEHHBIE MOJIETN C MCIIOJIb30BaHUEM ammapara aireOpsi.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTIEpUPOBATH MOHATHAMH: (DYHKIUS, CIIOCOOBI 3a/1aHus (PYHKIINH,
B3aMMHO OOpaTHble (YHKIUHU, KOMIO3UIUA (PYHKIHH, rpaduk (QyHKIIUH,
BBITIOJITHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpadukoB HYHKITUI;

CBOOO/IHO ONEpPUPOBATH MOHITHAMH: OOJACTh ONPEICICHUS W MHOXECTBO
3HauYeHUN QYHKIINH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;
CBOOOJTHO ONEpUpPOBATH TMOHATUAMH: 4YETHBIE W HEYETHbIE (PYHKIIUH,
nepuogudyeckue  QYHKUMHM, TPOMEKYTKH  MOHOTOHHOCTH  (YHKIIUH,
MaKCUMYMbl 1 MUHUMYMBI (DYHKIIUH, HAauOOJIbIIEe U HAMMEHbIIIEe 3HAUYCHHUE
(GYHKIIMU HA TIPOMEKYTKE;

CBOOOJTHO OTEpPUPOBATH MOHITHSAMU: CTEIICHHAs] (QYHKIUS C HATYpaJIbHBIM H
IEJIBIM TIOKa3aTesneM, rpauK cTeneHHOW (YHKIUKA C HATYPaIbHBIM H IEIbIM
nokasareneMm, rpaduk KOpHs N-0i cTeneHU Kak (YHKIIUH oOpaTHOW CTEICHH
C HaTYpaJIbHBIM MTOKa3aTeNIeM;

ONEepUpOBaTh NOHATUAMM: JIMHEWHAs, KBaJpaTHUYHAs U JpOOHO-THMHEHHAs
(YHKIMH, BBINOJHATH 3JIEMEHTAPHOE MCCIEOBAHUE U TOCTPOCHHE HUX
rpaduKoB;

CBOOO/IHO OIEpUpOBaTh MOHATUSAMU: MOKazaTelbHas U Jorapudmuueckas
(GyHKIIMU, UX CBOMCTBA W TPpaUKH, UCTIOIB30BaTh WX rpadUKu ISl pEIICHUS
YPAaBHEHUN;

CBOOO/IHO OMNEPUPOBATh MOHATHAMH: TPUTOHOMETPHUYECKas OKPYKHOCTb,
orpejeseHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTAa;
UCTOJb30BaTh rpaduku (QyHKUMH A8 HCCIEAOBAaHUS TPOIECCOB U
3aBHCHMOCTEH NpHU pELICHUH 3a1ad W3 APYTuX Yy4eOHBIX MPEeIMETOB H
peasbHOM KU3HHU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEXKIy BEITHYNHAMU;
Hauyana maTeMaTH4ecKOro aHaIM3a:

¢ CBOOOJTHO OMEpUPOBATHh MOHATHUAMH: apUPMETHUECKas U TeoOMeTpUUecKas
nporpeccusi, OecKOHeYHO yObIBaromasi TreoMeTpHYecKas Iporpeccus,



JUHENHBIA U 3KCIOHEHIMANIBHBIN pocT, (opMya CIOKHBIX MPOILEHTOB, UMETh
IIPEACTABICHUE O KOHCTAHTE;

* ICIIOJIB30BAaTh IIPOTPECCHUM JUIsl PELICHHs PEAJbHBIX 3a4a4 IPUKIAIHOIO
XapakTepa;

e CBOOO/IHO OIEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHuUs
NIOCJIEIOBATEILHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE MOCIEI0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKACHUS MATEMAaTHYECKOTO aHalIM3a Kak aHaJln3a
OECKOHEYHO MaJIbIX;

e CBOOO/IHO OMEepUPOBATh MOHIATUIMU: HEMPEPbIBHbIE (QYHKIUU, TOUKH pa3pbiBa
rpaduka GyHKIHUH, ACUMITOTHI rpaduka QyHKINH;

e CBOOO/IHO ONEPUPOBATH TMOHATHEM: (YHKLHUSA, HENpEepbIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HENMPEPBIBHBIX (DYHKIINI 1JIs1 pelIeHus 3a1a4;

e CBOOO/IHO ONIEPUPOBATH MOHATUSMHU: TIEpBasi U BTOPasi MPOU3BOJIHbIE ()YHKIIUH,
KacarejabHas K rpa@uky QyHKIUU;

e BBIUUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO W KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

¢ ICTIOJIb30BAaTh T€OMETPUUYECKUNA U (PU3MUECKHH CMBICT TMPOU3BOJHON s
peuieHus 3aaad.

MHoxecTBa U JIOTHKA:

¢ CBOOO/JIHO  OINEPUPOBATH  MOHSATUSMU:  MHOXECTBO,  OIEpaluud  Hajl
MHOECTBAMM;

* ICII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar IJis ONHCAHUsl PEeaIbHbIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYCOHBIX IPEIMETOB;

e CBOOO/IHO OMNEPUPOBATH TOHATUSIMHU: OIpEJAeNieHne, Teopema, ypaBHEHHE-
CIEICTBHE, CBOWCTBO  MAaTE€MaTHYeCKOro  OO0BEKTa, JI0KAa3aTEJIbCTBO,
PABHOCHJIbHBIEC YPAaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydYaromuiicss MONYYUT CICAYIOIINE
OpEIMETHBIE PE3yJbTaThl IO OTAEIBHBIM TeMaM pabdodeil MNporpaMMbl
yueOHOro Kypca «Anredpa 1 Hayajla MAaTeMaTHYECKOTO aHAJIN3ay:

Yuciia ¥ BHIYHCTICHUSA:
¢ CBOOOZHO ONEPUPOBATH MOHATUSMU: HATYypalIbHOE U IEJI0E YHCII0, MHOXECTBA

HAaTypAJIBHBIX W LEIbIX YHUCEJ, HMCIOJIB30BATh NPHU3HAKU JEIMMOCTH LEIBIX

yucen, HOJ nu HOK nHaTypanbHbIX 4ucen sl peuieHus 3a7ay, NPUMEHATbH

anroput™m EBkinna;
e CBOOOJIHO ONEpUpOBaTh TMOHATHEM OCTaTKa MO MOAYJIIO, 3alKChIBATH

HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX NO3ULIHOHHBIX CUCTEMAX CUNCIICHNS,

e CBOOO/IHO ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO

KOMIIJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckon u



TPUTOHOMETPUYECKOU (hOpMe, BBIMOIHATh apU(PMETHUECKUE OTEpAIUU C HUMHU
1 U300pakaTh Ha KOOPJUHATHOM IIIOCKOCTH.

e YpaBHEHMS U HEPABEHCTBA:

¢ CBOOOJIHO OMNEpUpPOBATh NOHATUSAMU: HppPALMOHANIbHBIE, TOKa3aTeJIbHbIE MU
Jorapu(MUYEcKue HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C MOMOIIbIO
PAaBHOCHJIBHBIX IEPEXO/IOB;

* OCYILECTBISATH OTOOP KOPHEW MPH PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;

¢ CBOOOJIHO ~ ONEPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoauMble (OopMysbl JJisi  PEIICHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

e CBOOOJTHO OIEpPUPOBATH MOHSATUSIMHU: CUCTEMa M COBOKYIMHOCTH YPaBHCHHUH U
HEpPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIEJICTBUSA, HaXOIUTh
pEIlIeHUsI CUCTEMbl W COBOKYIHOCTEH pallMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

e pElIATh pallMOHAJIbHBIC, UPPALIMOHAIBHBIC, [TOKa3aTeNIbHbIE, JOTapU(PMUYECKUE
U TPUTOHOMETPUYECKHE YPABHEHMS M HEPABEHCTBA, COAEpKAIUE MOAYIU U
napaMeTphl;

e IPUMEHATh TrpaduyecKue METOJbl IJIsi pelIeHUs ypaBHEHUI W HEPaBEHCTB, a
TaK)Ke 3a7a4 C IapaMeTpaMu;

e MOJICIMPOBATh pealibHblE CHUTYallMd Ha S3bIKE anreOphl, COCTABIISTH
BBIPKCHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCJIOBHIO 3a/1ayH,
UCCJIEIOBAaTh TMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM armaparta aireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUUM U TpaPuKu:

e CTPOUTHh TpaQUKA KOMIO3UIMHU (DYHKIMH C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIINH JIBYX (DYHKITUN;

e CTPOUTH T€OMETPHUECKUE 00pa3bl YpaBHEHUN W HEPABEHCTB Ha KOOPIWHATHOM
IIJIOCKOCTH;

 CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKU TPUTOHOMETPUIECKUX (PYHKIIHIA;

e IPUMEHATH (YHKIUM JUISI MOJCIMPOBAHUS U HCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoro anajimusa:

e ICTIOJTH30BaTh MTPOU3BOIHYIO JIJISI UCCIIENOBaHMS (PYHKIIMA HA MOHOTOHHOCTH H
3KCTPEMYMBI;

e HAXOJUTh HAMOOJIbIlIEE W HAaUMEHbIlIEe 3HAUYCHUS (PYHKIMH HENPEPHIBHON Ha
OTpE3KE;

* ICIIOJIB30BaTh MPOU3BOJHYIO JUISI HAXOXKICHHUS HAWIYYLIEr0 pEIIEeHUS B
MPUKIAIHBIX, B TOM YHUCJE COLUMAJIbHO-P)KOHOMUYECKUX, 3ajadax, MJis



OINpeJeNIeHUs] CKOPOCTH M YCKOPEHHs Ipollecca, 3aJaHHOro (opMysiaod HiId
rpaukom;

e CBOOOJIHO ONEPUPOBATH MOHITHIMU: IEPBOOOpa3Hasi, ONPEACIEHHBI UHTErpall,
HaXOAUTh MEPBOOOPA3HBIE FIEMEHTAPHBIX (PYHKIUH U BBIUUCISATH UHTErpaj Mo
dbopmyne Hprotona-JleiiOnua;

e HAXOJIUTh TUIOLIATH TUIOCKUX (DUTYP U 0OBEMBI TEJI C MOMOILBIO MHTETPAJIa;

eUMETh MPEJCTABICHUE O MAaTEMaTHUYECKOM MOJIEIUPOBAHUM Ha MpPUMEPE
cocTaBlieHUs TU(PepeHInaIbHBIX YPaBHEHU;

epelIaTh MNPUKIAIHBIE 3aJladyd, B TOM YHCJIE COLUAIBLHO-DPKOHOMHYECKOTO U
(du3MUecKoro xapakrepa, CpeACTBAMU MAaTEMATUYECKOT0 aHAIH3a.

K xoniy 10 kinacca no 6;10ky I'eoMeTpusi 00y4aromuiicss HayIuTCs:

¢ CBOOOJIHO OIEPUPOBATh OCHOBHBIMH IMOHSATHUSIMH CTEPEOMETPHH TIPH PEHICHUU
3aJ1ay ¥ IPOBEJICHUY MAaTEMAaTHICCKUX PACCYXKICHH;

e IPUMEHSATH AKCUOMBI CTEPCOMETPUU W CICACTBUS W3 HHUX IPU PCIICHHUH
TCOMETPUYCCKUX 3a/1a4;

¢ KIACCU(PUIIMPOBATh B3aUMHOE PACIIONIOKEHHE TMPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, PSIMBIX U TUTIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOZTHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C YTJIaMH B NPOCTPAHCTBE:
MEX]Ty PSIMBIMH B TTPOCTPAHCTBE, MEXKTY MPSMOU U MIIOCKOCTHIO;

¢ CBOOOTHO OTIEPUPOBATH TIOHATUSIMH, CBI3aHHBIMH C MHOTOTpaHHHKAMH;

¢ CBOOOTHO PacIO3HABATh OCHOBHBIC BHJIBI MHOTOIPAHHHUKOB (IIpH3Ma, ITUPaMH/Ia,
NPSIMOYTOJILHBIN Mapaiesienunes, Kyo);

e KJTaCCU(DHUITMPOBATH MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS JIJIs1 KJIacCU(UKAIINH;

e CBOOOJIHO ONIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB
TUTOCKOCTHIO;

e BHITIOJIHATHh TapaJljIeIbHOE, IIEHTPATBbHOE W OPTOTOHAIBHOE MPOCKTUPOBAHUE
buryp Ha MIOCKOCTh, BHIMOIHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

e CTPOUTHh CEUYECHHUS MHOTOTPAHHUKOB PAa3IUYHBIMA METOJaMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUT
CBEpXY, COOKY, CHU3Y;

e BBIYHMCIIATH IUIOMIAA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpu3Ma, MHPaMUIA),
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CHMMETPHUSI B TIPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (UTYPHI;

¢ CBOOOJIHO OMEPHPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpJIMHATAM B MTPOCTPAHCTBE;

e BBITIOJTHATH JICUCTBHSI HAJT BEKTOPAMU;



epelllaTh 3aJja4yd HA JOKAa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HaXO0XXJICHUE T€OMETPUYECKUX BEJIWYWH, MPUMEHSS H3BECTHBIE METOJbI IpHU
pelIeHnd MaTeMaTHUYeCKUX 3ajlad TMOBBIIMIEHHOTO M BBICOKOTO  YpPOBHS
CJI0HOCTH;

e IPUMEHATh  MPOCTEHIIMEe  MPOrPaMMHBIE  CpEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4;

e U3BJICKATh, MPeOOPa3oBBIBATH U  HHTEPIPETUPOBATH HUHPOpMAIMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTexkax
U PUCYHKaX;

e IPUMEHSTh MOJYYCHHBIC 3HAHUS HAa TMPAKTUKE: CPABHUBATh U aHAIM3UPOBATH
peanbHblE CUTyallMM, TPUMEHSATh HM3Y4YCHHBIE MOHATHUS B MPOIECCE IOUCKa
pelieHruss MaTeMaTHU4eCKu CQOpMYTUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH
peanbHbIE CUTYaIlUU Ha S3bIKE T€OMETPHUHU, UCCIICIOBATh MIOCTPOSCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHSATHH M Teopem, armapara anreOpsl,
pemaTh MPaKTHYECKUE 3a/Jaud, CBS3aHHBIC C HAXOXKIACHUEM TeOMETPUYCCKUX
BEJINYUH;

eMETh TIPEJACTABICHUS] OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUH Kak
COCTaBHOM YacTH (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

¢ CBOOOJIHO OMEpUpOBaTh TMOHATUSMHU, CBS3aHHBIMH C IIMJIMHIPUYECKOM,
KOHUYECKOU U chepruecKor MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOITYUECHHUS;

e OIICPUPOBATH TMOHSATUSIMHU, CBA3aHHBIMH C TeJaMU BpalICHUS: UUIUHAPOM,
KOHYCOM, c(hepoit U Imapom;

e pacmo3HaBaTh TeJa BpallleHWs (LWIMHIP, KOHYC, chepa U 1map) u OOBACHSITH
CIIOCOOBI TOTYUYEHUS TEN BPAICHUS;

o KJIACCU(PUITMPOBATH B3AUMHOE PACIIONIOXKEHUE C(Pephl U MIIOCKOCTH;

e BBIYHCIIATH BEJTMYHHBI AJIEMEHTOB MHOTOI'PAHHUKOB U TEJ BpallleHus, 00bEMBI U
IJIOIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAlCHUsl, T€OMETPUUYECKUX
TEJ ¢ MpuMeHeHneM popmy;

e CBOOOJIHO ONEPHUPOBATH TMOHATUSIMH, CBA3aHHBIMH C KOMOWHAIUSAMH TEN
BpalleHuss MU MHOTOTPAHHHMKOB: MHOTOTPAaHHMK, BIHUCAHHBIA B cdepy U
OMMHMCAHHBIA OKOJO cdepsl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpallCHUS;

 BBIYUCTISATh COOTHOLICHUS MEXAY IUIOMAAsMUA MOBEPXHOCTE U 00BbEMaMU
MMOJOOHBIX TEI;

e U300paKaTh U3yyaeMble (PUTYPHI, BBIOIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBIX OO0OBEMHBIX (UTYp: BHUJ CBEpPXYy, COOKY, CHHU3Y, CTPOUTH
CEYEHUs TeJl BpallleHuUS;



e U3BJICKaTh, HMHTEPHPETUPOBATb U  MPeoOPa30BbIBATH  HUHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO0 HAa YepTekax
U PUCYHKaX;

e CBOOO/THO OTIEPUPOBATH MOHITUEM BEKTOP B IMIPOCTPAHCTRBE;

e BBITIOJIHATH ONEPAIMU HAJl BEKTOPAMU;

*33J1aBaTh IUIOCKOCTh YPABHEHHUEM B JIECKAPTOBOUW CUCTEME KOOPAUHAT;

e pEIIATh TE€OMETPUUECKUE 3aJ1aud Ha BBIYUCICHHE YTJOB MEXAY MNPSIMBIMH M
MJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia TIPU PEUICHUH;

¢ CBOOOJTHO  OMEPUPOBATH  TMOHATHSIMHU, CBSI3AHHBIMHU C  JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

¢ BBIMIOJHATh ~ U300pa)KEHHUs] MHOTOTPAHHUKOB U TEI  BpalleHUs MpHU
napasieIbHOM MEPEHOCE, IEHTPATbHOM CHUMMETPUHU, 3€PKaTbHOW CUMMETPHH,
IIPU TTIOBOPOTE BOKPYT MIPSIMOM, TpeoOpa3oBaHust MOI00uS;

e CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB W TE€J BpAIICHUA: CEUCHMS LMJIMHIpA
(mapamienbHO W TEPHeHAUKYISPHO OCH), CEYeHHUs KOHyca (MapasuielbHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY ), CEUEHUS 1Iapa;

e ICIIOJIb30BaTh  METOAbl IIOCTPOCHMSI CEUCHUH: METOJ  CJIEI0B, METOM
BHYTPEHHET0 IIPOEKTUPOBAHUSI, METOJ| IIEPEHOCA CEKYILEUN IIIIOCKOCTH;

e IOKa3bIBaTh F'€OMETPUYECKUE YTBEPIKICHUS;

o IPUMEHATHh FeOMeTprudecKkre (HakThl ISl PEHICHUS] CTEPEOMETPUUYECKHUX 3ajiad,
IPEAIIONAraIIuX HECKOJIBKO ILIArOB PELICHMS, €CJIM YCIIOBUS INPUMEHECHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

epellIaTh  3aJaYM HA JIOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOLICHUUA U
HaxXO0XJIEHUE T€OMETPUUYECKUX BEIINYNH;

e IPUMEHSTh MPOrPaMMHBIE CpPEICTBA U  BJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHX 3a/1a4;

e IPUMEHSTH IOJYYEHHbIC 3HAHWS HA MPAKTUKE: CPABHHUBATH, AHAJU3UPOBATH U
OLICHUBATh PEAJbHBIC CUTyallMH, MPUMEHSATHh H3YYEHHBIC IOHSATHS, TEOPEMBI,
CBOICTBa B TIpOIlECCE MOWCKA PEIICHUS MaTEeMaTHYECKH CHOPMYIUPOBAHHOU
npoOeMbl, MOJCIUPOBATh peaJbHbIE CUTyallud Ha S3bIKE TEOMETPHH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCHOJIb30BAHUEM T'€OMETPUYECKUX
NOHSATHA MW TEOopeM, ammapara anreOppl, pemaTh NTPAKTUYECKUE 3a/1aud,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUYECKUX BEINYNH;

e UMETh TpPEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 10 kmacca mnmo 0s10ky «BeposiTHOCT M CTATHCTHKA»
oOy4aromuiicss Hay4YuTCs:



e CBOOOJIHO OINEPUPOBATH NOHATHAMU: rpad, MIOCKUN rpad, CBA3HBIN rpad, myTh

B rpade, 1enb, LIUKI, JAEPEBO, CTENEHb BEPIIUHBI, JAEPEBO CIYyYaHHOTO
AKCIEPUMEHTA;

¢ CBOOOJIHO ONEPUPOBATH TMOHATHSAMHU: CIyYallHbIH 3KCHEPUMEHT (OIBIT),
cly4allHOE COOBITHE, JJIEMEHTapHOE ClydailHoe coObITHE (DJIEMEHTapHBIN
UCXOJ) CIIYYailHOrO OIbITa, HAXOJUTh BEPOSTHOCTU COOBITHMM B OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

e HAXOJIUTh U (POPMYJIHUPOBATH COOBITHUS: NEpeceueHue, OObEIMHEHHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE TAHHOMY, MCIOJb30BaTh JUArPAMMBbI
Diinepa, KOOPAUHATHYIO NPAMYIO JJIsl pEIIeHUs 3a/1a4, 0JIb30BaThCs GOpMyIon
CJIOEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIydalHBIX COOBITHH;

e OIIEPUPOBATH MOHATHUIMU: YCIOBHAs BEPOATHOCTb, YMHOXEHHE BEPOSITHOCTEH,
HE3aBUCHUMbIE COOBITHS, JEpPEBO CIYYaHOIO OSKCIEPUMEHTa, HaXOJUTh
BEPOSTHOCTU COOBITUM C MOMOIIBIO MPaBUJIa YMHOKEHUS, JIEpeBa CIy4alHOTO
OTbITa, KCIIOJIB30BaTh (POpPMYIy IMOJHOW BEpOsSTHOCTH, hopmyny baiieca mpu
pEelIeHUH 3a]a4, OINpPEeAeNATh HE3aBUCHUMOCTb COOBITHMH 1O ¢GopMysie U IO
OpraHU3alUu CIY4aiiHOTO SKCIIEPUMEHTA;

e IPDUMEHATh H3YUYEHHbIE KOMOHMHATOpPHBIE (OPMYJBI IS TMEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4alHOTO OMbITA, PEIICHUs
3a/1a4 10 TEOPHUH BEPOSITHOCTEM;

¢ CBOOOJIHO OTIEPUPOBATH MOHATUSMU: OUHAPHBIN CIIy4alHBIN ONBIT (MCIIBITAHKE),
ycHeX M Heynauya, HE3aBUCHMbIE WCIBITAHUS, CEpUs HCHBITAHUM, HAXOAUTH
BEPOSATHOCTU COOBITHI: B CEPUM HCIBITAHUNA JO TIEPBOrO yclexa, B CEepUu
UCTIbITAaHUN bBepHy/umM, B ONBITE, CBSA3aHHOM CO CIIy4alHBIM BBIOOpOM U3
KOHEYHOW COBOKYITHOCTH;

¢ CBOOOZHO OMNEpUpPOBaTh MOHATUAMM: ClIydailHas BEJIMYMHA, paclpeaesieHue
BEPOSATHOCTEH, Juarpamma pacrpejaeieHus, OuHapHas cilydaiiHas BEJIMYMHA,
reoMeTpuyeckoe, OMHOMUAIbHOE pacIpeieIeHHE.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

e OIICPUPOBATh IIOHATUSAMU: COBMECTHOE PACIPENEIICHHE JABYX CIIy4aWHBIX
BEJIMYMH, MCIOJB30BaTh TaOJIMIy COBMECTHOIO pacHpeiesieHHus JABYX
CIIy4YalHBIX BEJIMYMH Ul BBIJCICHUS pACIpElNeTeHUs KaXKIO0M BEJINYUHBI,
ONPEEIICHNs] HE3aBUCUMOCTHU CIIy4aNHbIX BEJINYHH;

¢ CBOOOZHO OINEpPUPOBATH MOHATHEM MATEMATUYECKOTO OXKHMIAHUS CIIydailHOM
BEJIMYMHBl  (pacmpelesieHusi), MNPUMEHATh  CBOMCTBA  MaTeMaTUYECKOIO
OKMJIAHUS IIpU PELIEHWH 3aJa4, BBIYUCIATH MAaTEMAaTHYECKOE OKHMIAHUE
OMHOMMAJIBHOTO M TEOMETPUYECKOr0 paclpeeIeHUI;

e CBOOOJIHO OIEpUPOBATH IOHATUSMH: JUCIEPCUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4ailHOM BEJIIMYMHBI, TPUMEHATH CBOMCTBA JTUCIEPCUN CIIYYAWHOW BEITUYHUHBI



(pacmpenenenus) Mpy PeUICHUH 3a4ad, BBIYUCIATh JUCIEPCUIO0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMHAJILHOTO PAaCpEIeICHHI;

* BBIYUCIIATh BHIOOPOUYHBIE XapAKTEPUCTHKU MO JAHHOM BBIOOPKE M OLIEHUBATH
XapaKTEepUCTUKN TE€HEPAIbHOM COBOKYNHOCTH JIaHHBIX [0 BBIOOPOYHBIM
xapakTepuctukam.  OIleHMBaTh  BEPOSITHOCTH  COOBITUM U TIPOBEPATH
OPOCTEMIINE  CTATUCTUYECKUE  THUIOTE3bl,  MOJNb3YSACh  HM3YYEHHBIMHU
pacrpeneneHusIMHy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
AJITEBPA
No KosuuecTBO Yacos DJIEKTPOHHDbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbIe)
n/n Konrpoabubie | IIpakTHyeckue
MporpaMmabl Bcero o0pa3oBaTeJibHbIE
padoTsbI padoThI pecypes
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanimoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
LETIBIM MOKa3aTeaeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENIEeHH. 15 1
HppaunonanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuroHomeTpuuecKre BbIpaXXEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUU 10
HenpepsiBuble pyHkiun. [IponszBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




I'EOMETPUASA

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




BEPOATHOCTDb U CTATUCTHUKA

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DneMeHTHl Teopun rpados 3
9 CrnyyaiiHble ONBITHI, CIIy4aliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KE€HNE U YMHOKEHHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymu. CiydaifHbIi BIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaifHble BEIMYUHBI U pacIpeaeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

AJITEBPA
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTejbHbIe
padoTsbI padoThI pecypest
1 I/IccneJIOBaHI:Ie (GYHKITHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHele, mokazareiabHbIE U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
HarypanbsHble u 11e1b1e yncia 10
Cucrembl paloHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3ajauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




I'EOMETPUASA

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3aIHs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




BEPOATHOCTDb U CTATUCTHUKA

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DneMeHTbl MaTeEMaTUYeCKOM CTaTUCTUKU 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacnpezesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




Y4eOHukH, peajausyromme padouyro nporpammy B 10-11 kiaccax:

1. A.T . Mepznsik, B.M.ITonsakoB. Anrebpa u Hauana ananuza (yriyOJaeHHbIN

ypoBeHb). 10 kiacc. YueOHuUK a1t o011e00pa3oBaTeIbHbIX YUpexkaeHUuN. M. :
Benrana-I'pad, 2022

2. A.I'.Mep3ansk, B.M.IlonsikoB. Anredpa u Havasia anaiu3a (yriyOJeHHbIN
ypoBeHb). 11 knacc. YueOHuUk aJist o011eo0pa3oBaTebHbIX yupexaeHu. M.
«IIpocsemenue» 2022

3. A.I'.'Mepznsk, 1. A.Homuposckuii, B.b.Ilosnonckuii. I'eomerpus
(yrmyOnennsblit ypoBens) 10 kiacc. M.: Benrana — I'pad, 2021

4. A.T"'Mep3znsk, B.M.[lonsaxos. I'eomeTtpus (yriayOneHHbIN ypoBeHs). 11
kiacc. M.: «IIpocsemienue» 2021






