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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Ajredpa U HaUaJIa MATEMATUYECKOT0 AHAJIN3A) SIBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MpOrpamMMme cpeaHero oliiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIs OCBOCHUSI MH(DOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHblll Kypc anreOpbl U Hayaldl MaTEeMaTUYECKOTO aHaju3a 3aKja/ibIBaeT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX ISl JallbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C NMOMOIIBI0 MHIYKIIUU U PACCYKIATh NEAYKTUBHO, HCIIOJIb30BaTh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4alOT HOBBIM OMBIT PEIICHHs MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMHU M UX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyromeldl NpOoJOKUTEIbHON KOHLEHTPALMM  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Meromuku oOydeHus anrebpe W HadajaM MaTeMaTUYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIUUCieHus», «OyHKIUU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COZIEPKATEIbHO-METOAMUECKAE JIMHUMA HM3y4YaloTCsd Ha MPOTSDKEHWHM JABYX JIEeT
o0y4yeHUsT Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIH KypC SIBISETCS HWHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSAET B cebde
COJep)KaHUE HECKOJNbKMX MaTeMaTHMYeCKHX AWCHUILIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MaTEeMAaTUYECKUU aHallu3, TEOPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYeCKYyl0 MOJENb pPeambHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MOIYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxatenpbHO-MeTOAUYECKas THHHUS «YWciIa W BBIYHCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMIMX B CEOSl MCIOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh MPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIU(PUUICCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YHCEN, apu(PMETHICCKUE OINEpaIiH, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapsi mocienoBaTeIbHOMY pPACHIUPEHUI0 KPyra HCIIONB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcst npeACcTaBIeHUEe O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHUs Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasgene IlporpamMmbl TpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a Takxke 3ajaad,
colepkammx mnapaMmeTpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCHIOIB3YIOTCS MpPH
uccleqoBaHNH (YHKIMH C TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXJACHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHas comeprkatenbHas JUHUS BKIIOYaeT B ce0s Takke (OPMHUPOBAHUE YMEHUU
BBITIOJHATH  pacu€Thl 10  QopMyrnaMm, mpeoOpa3oBaHMsl  PalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TaKKe BBIPAKCHUH,
colep)KaluX CTENeHW W JiorapudMmbl. biarogaps HM3ydeHHIO aireOpamdecKoro
Marepuasia TPOUCXOMWUT  JaJbHEWIee  pPa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIINUICHUS OOyUYarOIIHUXCsA, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccykaeHu#d, pabOTBl ¢  CHMBOJBHBIMH  (opMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTECH W 3aBUCUMOCTEH B BHJIC PaBCHCTB W HEPABEHCTB. AnredOpa
npennaraect 3(QQPEKTUBHBIE WHCTPYMEHTBI JUIS PCEHICHUS TPAKTUYCCKUX |
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
SI3bIKA HAYKH.

CopepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ©W TpaduKU» TECHO
NEpeIIeTaeTCsl ¢ JPYTUMHU JIUHUSAMH Y4eOHOrOo Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIC 3a7a€T MOCIICIOBATEIbHOCTh U3YUCHHUSI MaTepuana. M3ydeHue cTeneHHOM,
NOKa3aTeIbHOM, JIOTapu(hMHUICCKOW U TPUTOHOMETPHUCCKUX (DYHKITHH, MX CBOWCTB
U TpaUKOB, MCIOJIb30BaHUE (QYHKIMHA IS PEIICHHS 3aJ1ad M3 JPYTUX y4eOHBIX
IPEIMETOB U PEAbHOM JKM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojepkaTeIbHON TUHUN HalleJeH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHast nuHusi «Hauama maTeMaTH4YecKOro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JIOCTYITHBIX OOYYAIOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduKy  CIOXKHBIX (YHKIUNA, OMPENeNsaTh WX HAuOONbIINE W HAUMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHsI TpolieccoB. JlaHHas comepikarenbHasi JWHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENIeH peanbHBIX CUTYaIuH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEHIeHHEe B TMPUKIATHBIX, B TOM YHUCIE
COIMAITbHO-DKOHOMHYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYET pa3BUTHIO aOCTPakTHOTO, (HOPMATBHO-TIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIOT O



BBIJTAIOIIMXCA PE3yJIbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAUYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIKOYAET B
ce0si DJIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTHKU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pa3elibl
MAaTEMAaTUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMAaTUYECKHUE
OUCHUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BaXHO JaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKM KaK HayKd CleAyeT MNpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUN U CIIEIOBAaHHE OIpeaeIEHHBIM
npaBujaM  IMOCTPOCHUS  JOKa3aTelIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBITIUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTYalllii, WCCJENOBAHMUS OSTUX MOJIEJIed C TOMOIIbIO amnmapara airedpbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3amad  oOydaroliuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHWE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIlecce U3yUEHHUs BCeX TeM y4eOHOTO Kypca «AnreOpa u Havamna
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha wusyuenune yueOHOro kypca «Ajaredpa M Hayajaa MaTeMaTH4eCKOIo
aHaJm3a» oTBojauTtcs 272 yvaca: B 10 kinacce — 136 yacoB (4 daca B Hezeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

I'eomeTpus sBisieTcss OoAHUM K3 0a30BBIX KYypCOB Ha YpPOBHE CPEAHETO
o01mrero oOpa3oBaHus, TaK Kak 00ECIEYNBAET BO3MOXKHOCTh U3yUCHHUS AUCITUTUIHH
€CTECTBCHHO-HAYYHOM HAIPABIECHHOCTH W IPEAMETOB T'YMAaHHUTAPHOTO LHKJIA.
[TockompKy  JOTMuYecKoe  MbIIUIeHHE,  (QOpMHpyeMOe  TMpU  W3YYCHHUH
00y4YarolUMHCsl TOHATUMHBIX OCHOB T'€OMETPHUH, MPU J10KA3aTEIbCTBE TEOPEM U
MMOCTPOEHUM LIETIOYKH JIOTHUYECKUX YTBEPKACHUW NPU PEUICHUN T'€OMETPUUECKUX
3a7a4, YMEHHME BBIABUIaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO



HCIIOJIB3YIOTCS IPU PELICHUM 3a7ay €CTECTBEHHO-HAYYHOI'O LUKJIA, B YaCTHOCTHU
(du3znueckux 3aaay.

Lens ocBoeHUs mporpaMMel yueOHoro kypca «I'eomerpus» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE MHIMBUAYAIbHBIX CHOCOOHOCTEM OOydYarolmuxcs Mpu
M3YYEHUH T€OMETPHUH, KaK COCTaBIAIONIECH MpeaMeTHol obnactu «MaTemaTuka u
nHpopMatuka»  4epe3  OOeclieueHHEe  BO3MOXKHOCTH  NPUOOpPETeHHs] U
UCIIOJIb30BaHUsl Oojiee TrayOOKMX TE€OMETPUYECKUX 3HAHUHW U JIeWCTBHIA,
cnenu(pUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIEUTHOTO MPOQPECCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMH 3ajlayaMu Kypca T€OMETPUU Ha YIIIYOJIEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue MPEeACTaBICHUS O T€OMETPUU KaK YaCTU MUPOBOU KYJIBTYpBI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMHUpOBaHUE TMPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEHIINX MATEMaTUYECKUX MOJENAX, IO3BOJIIIOIIMX ONMCHIBATE M HU3ydaTh
pa3HbIE ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHNWE MOHATUMHOTO amrapara Io pasaeiny
«CtepeoMeTpusi» y4eOHOr0 Kypca reOMETpHH;

(GopMupoBaHue  yMEHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UI'YpaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HAHHME TEOPEM,
GopMyn M yMEHHE HUX NPUMEHSATh, YMEHHUS J0Ka3blBaTh TEOPEMBI M HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIIEHUs 3a/1a4;

(opMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOIDAHHUKM H Tejla BpAIECHUSA, KOHCTPYUPOBATbh TIE€OMETPUUYECKHUE
MOJICIIH;

(opMupoBaHUE MOHUMAHUS BO3MOYKHOCTU aKCHOMATUYECKOTO IOCTPOCHMS
MaTeMaTUYeCKUX TeOopul, (HOpMHUPOBAHME MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEACHUU PACCYKICHUM;

(GopMupoBaHUE YMEHHUS BIIAJETh METOAAMH J0Ka3aTeJbCTB U AJTOPUTMOB
peleHns, YMEHUSI UX IPUMEHATHb, IPOBOAMUTH JOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ PELICHUs CTEPEOMETPUYECKHUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COLAEPKAHUEM,
(GopMupoBaHuEe NPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IpU
000CHOBaHUHM MaTEeMAaTUYECKUX YTBEP)KICHUI U pOJIM aKCHOMATUKHU B MPOBEICHUHU
NENYKTUBHBIX PACCYKICHNUM;

pa3BUTHE U COBEPIUCHCTBOBAHME HHTEUICKTYAJIBHBIX U  TBOPYECKUX
CocOOHOCTENW O0ydYaroIMXCs, MO3HABATEIbHOW aAKTUBHOCTH, HUCCIEA0BATEIBCKUX
YMEHHW, KPUTUIHOCTH MBIIIJICHUs, UHTEPECAa K H3yYEHHUIO T€OMETPHH;

(opMupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUU:
YMEHHUSl pPacloO3HaBaTh IMPOSIBJICHUS TE€OMETPUUYECKUX IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX )KU3HEHHBIX CUTYyalUAX W IPU U3YYEHUU APYTUX



y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEATbHBIX CHUTYallUid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJENEH,
WHTEPIPETALUN MTOTYYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp>KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBER,
«Muororpannukn», «Tema  BpameHus», «BekTtopel H  KOOPAUHATBHL B
MIPOCTPAHCTBEY, «J[BIXKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEICBAHTHBIMH T€OMETPUU Ha YriayOJEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHbIM JUHUSAM y4yeOHOro Kypca, a
¢opMHUpOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJIbKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO U 10 rogam oOyudenus. Coaep:kanue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTam ocBoeHUs DenepaiibHON paboueit
IporpaMMBbl, pachpeaei€HHbIM MO TrojaM OOy4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAIBLHBIM BOIIPOCaM 00yvarouuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJISIET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMHU TIOHITUSIMH M HaBBIKAMU TMOCJIEA0BATEILHO U TTOCTYNATENBHO, C
COOJII0/IEHNEM TPUHITUIIA IPEEMCTBEHHOCTH, & HOBbIE 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPECTaBICHUN 00yYaronInxcs, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnmoBus s AauddepeHuuanud  00ydeHHUs, TOCTPOEHUs
WHIUBHUIYAJbHBIX  00pa30BaTEIbHBIX IPOTpaMM, OOECTICUYHTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIECH yueOHOro npeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yuéToM BBIOOpa Oynymied mnpodeccuu, oOecreunBas MPEeMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «Il'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBogutcs 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).

VY4eOnbiii kypc «BeposiTHOCTL M CTATHCTHKA)» YIUIYOJEHHOTO YPOBHS
SABJISIETCS TPOJIOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOro Y4eOHOTro Kypca
yIiyOJIEHHOTO YPOBHS Ha YPOBHE CpeIHEro o0uiero oopasoBanus. Y 4eOHbIH Kypc
MpeaHa3Ha4YeH Il GOPMUPOBAHUS Y OOYJAFOMIMXCS CTATUCTUYECKOW KYIbTYpPhI
MMOHUMAHHMS POJIU TEOPUHU BEPOSITHOCTEN KaK MAaTEMAaTHUYE€CKOTO MHCTPYMEHTA st
M3YUYCHHUS CIy4yalHBIX COOBITUM, BEIWMYMH W mpoueccoB. [Ipu u3ydeHum kypca
oOoramjarorcsi MpEACTaBICHUS OOyYaloImMXCd O METOAaX  HUCCIEAOBaHUS
M3MEHYMBOIO MHpA, PA3BUBACTCS [OHUMAHUE 3HAYMMOCTH U  OOIIHOCTH



MaTeMaTUYeCKUX METOJIOB MO3HAHHUS KAaK HEOThEMJIEMOW YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

Copepxanue y4yeOHOro Kypca HampaBiI€HO Ha 3aKpeIUIeHHWEe 3HaHMH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pa3BUTHE NPEICTABICHUN O CIyYalHBIX BEIMYMHAX U B3aHUMOCBA3SX MEXKAY
HUMH Ha BaXXHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y oOydarommxcs JOJXKHO cHOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOLIMX MAaTEMATUYECKUX MOJENSX, UCIIOIb3YEMbIX
JUIL  ONUCAHUS  AHTPONOMETPUYECKUX U JAeMorpaduyeckux  BeJIWYUH,
NOTPEIIHOCTEN B pa3iMYHble poja HU3MEpPEHUsX, IJIUTEIbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOLECCOB
B olOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 11 OCBOEHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJAUMBIX CHEIUATUCTAM HE TOJIBKO WHXKEHEPHBIX
CHEIUANbHOCTEH, HO TaKKe COIHAIbHBIX M T[CHUXOJOTMYECKHX, IOCKOJbKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIHLHOM MEpe MCIOJIb3YIOT amnmnapar
aHanuza OONBIIMX JaHHBIX. LleHTpanbHyl0 4YacThb y4eOHOTO Kypca 3aHUMAaET
oOCyXXJleHHe 3aKOHa OOJbIIMX 4YuceNl — (YHIaMEHTAJbHOTO 3aKOHA IPUPOJIBI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (POopMaTH3aUIo.

B cooTBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIIEJIEHBI OCHOBHBIE
conepkarenbuble JTUHUK: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaiiHble
BEJIMYUHBI U 3aKOH OOJIBIITUX YUCEI.

[ToMUMO OCHOBHBIX JIMHUH B Y4EOHBIN KypC BKIIFOYCHBI JIEMEHTBI TEOPUU
rpagoB ¥ TEOPUU MHOMXKECTB, HEOOXOAMMBIC ISl TOJTHOLIEHHOTO OCBOCHHS
MaTepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHX YUYeOHBIX
KypCOB.

Conepxxanne muHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOHM Juisi (hOPMHUPOBAHUS TPEJCTABICHUN O paCHpeleNICHUU BEPOSTHOCTEH
MEXK1Yy 3HAUYCHUSIMU CIIyYalHBIX BEJIMYHUH. BaKHYI0 4acTh B 3TOM COJEPKATEIBHOU
JUHUY 3aHUMAET U3yYeHUE TEOMETPUIECKOTO U OMHOMHUAIBHOTO PACIIPEACIICHUN 1
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — MOKAa3aTEJbHBIM MU HOPMaJIbHBIM
pacnpeneaeHUsIMH.

Tembl, CBsSI3aHHbBIE C HENPEPBHIBHBIMU CIy4YallHBIMU BEJIMYMHAMHU U
pacupeneneHus MU, AaKIEHTUPYIOT BHHUMAaHHE OOYYalOUIUXCsl Ha ONHCAHUHA U
M3YUYEHUH CIYyYalHBIX SIBICHUI C MOMOIIBIO HENpephIBHbIX (QyHKIUNA. OCHOBHOE
BHHMAaHUE YAEJSIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY paclpe/leICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs O3HAKOMHTEIBHOE W3YYEHHUE CBS3H
MEXJy CIIy4yalHbIMH BEJIMYMHAMU W OINHUCAaHHE OTOW CBSI3M C TOMOIIbBIO
Ko uimeHTa Koppensaiud W ero BBIOOPOYHOTO aHajgora. OTH JJIEMEHTHI



COJIep>KaHMsI Pa3BUBAIOT TeMY «/luarpamMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO o00mero oOpa3oBaHHs, U BO MHOIOM ONMPAIOTCS Ha CBEICHUS U3
KypCOB alreOpbl U T€OMETPHUH.

Emé ommH 235eMEHT  CcoAep)KaHus, KOTOPbIM  Ipeajaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATENbHOCTh CIyYalHbIX HE3aBUCHUMbIX
COOBITHI, HACTYNAIOIIKUX B €UHUILY BpeMeHH. O3HaKOMJICHUE C pacrpeieIeHueM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUM HOCHUT pPa3BUBAIOLIMN XapakTep H
SBJISIETCS aKTyaJbHBIM JUIS OyIyIIuX aOUTYpUEHTOB, MOCTYMAIOMIUX HA y4COHBIC
CIEIUANILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMH, I[ICUXOJIOTHEH W
yIPaBJICHUEM.

Ha wu3yuenne yueOHOro Kkypca «BeposITHOCT M CTATHCTHKA» Ha
yrayoJieHHOM ypoBHe oTBojutTcs 68 vacoB: B 10 kmacce — 34 ugaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Heaemro).



COIAEPKXAHHUE OBYYEHUA
AJI'EBPA

10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil W MPOLEHTOB AJiA
pellIeHUs IPUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciell 3HAHUM U peaTbHOM KU3HHU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnmxkEHHbIC BHIYMCICHUS, TIPaBUIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmed (GopMbl 3aNTUCH TEUCTBUTEIBHBIX YUCEN VIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM IOKa3aTeJeM U €€ CBOWMCTBa, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiictBa morapudma. JlecsTuuHble W HaATypajbHbBIC
Jorapu@mel.

Cunyc, KOCHMHYC, TaHT€HC, KOTAaHIM€HC YMCJIOBOTO aprymMeHta. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MpPeoOpa3oBaHUSA. YpaBHEHHE, KOPEHB
ypaBHEHUA. PaBHOCWIIbHBIE YpaBHEHHS W ypaBHEHUsI-CIEACTBUS. HepaBeHCTBO,
pellleHrEe HePaBEHCTRA.

OcCHOBHBIE METO/BI PEIICHUS EIBIX U IPOOHO-PAMOHATFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YJIECHBl OT OJHOW MNEpEeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOrOWwieH ¢ ocratkoM. Teopema bedy. MHorowiensl ¢  UEIbIMHU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINX CTETICHH W KOPHHU.

HppanuonanbHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
HWppallMOHAIBHBIX YPaBHEHUH.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI peuieHus

norapuMUYECKUX YpaBHEHUH.



OcHoOBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHE ONPENCIUTENS I PEILICHUS
CHUCTEMbl JIMHEUHBIX YypaBHEHUU. PelleHue MNpUKIaIHBIX 3a4ady € IIOMOLIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHne MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyallMd C MOMOIIBIO
YpaBHEHUW W HEpaBeHCTB. [IpuMeHeHHe ypaBHEHHWH W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAYKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHkus, crnocoObl 3amanus (GyHKUuU. B3aumMHOo oOpaTHble (YHKIHH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

O6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyskumm.
[TpomesxyTku 3HaKkonocTossHCTBA. UETHBIE 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢yskiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbIIee 3HaYeHUsT GYHKIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-NHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (GyHKIMS ¢ HATYpaJIbHBIM U ILIE€JIBIM MoKkazaTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTeNmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peEaJbHBIX IMpOLECCAX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUS TOCJIeAOBaTEIbHOCTEH. MeTox
MaTeMaTU4YEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH IeOMETPUUECKOU
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX



IIPOLEHTOB. Hcnonp30BaHWe TMPOrpecCUM Ui PELICHUs pPeajbHbIX 3a1ad
IIPUKJIAAHOTO XapaKkTepa.

HenpepbiBHbIE (QyHKUIMH M HX CBOMCTBAa. Touku pa3pbiBa. ACHMHOTOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 DPELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMeTPUIECKUN U
($u3MUecKHil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoanble  snemeHTapHbIX  (pyHkuui.  IlpousBomHas  cymMBbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIHM.

MHosxecTBa U JIOTMKA

MHoxecTBO, ollepalMd HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHMKO-MHOMXKECTBEHHOIO — ammapara  Juis
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIJACC

Yuciia 1 BBIYUCICHUSA

Harypanbubie u nenble uncna. [IpuMeHeHrne MpU3HAKOB JEIUMOCTU LEIBIX
qyuces, HamOonpmui oOmui aenutens (ganee — HOJl) m HamMeHblnee oOlee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE ONEepalui C KOMIUIEKCHBIMH
yucinamu. M3o00pakeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHru N-0M cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMITJIEKCHBIX YMCeN IS perieHus] GU3NUeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPY>KHOCTU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl PpELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHUS] CHUCTEM U COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHUI.



VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3judHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UHTEPIPETALUs MOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHHN U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOICTBA U TpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]Ibl peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYyHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3a]ad M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIET0  3HAYCHH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM I HAXOXKJACHUS HAWIY4dlIEero pEHIeHUs B
OPUKIAOHBIX 3aJayax, I OIpEeNeNIeHus CKOPOCTH M YCKOpPEHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuit CMBICJI WHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnmua.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMIAAEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0  Au(depeHInaIbHbIX
YPAaBHEHHUM.

I'EOMETPUA

10 KITIACC

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHSITUA  cTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX.



B3aumHOe pacnosio)keHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarOIIuecs,
MapajuiedbHble W CKpeluBaromuecs npsamble. [Ipu3Haky CKpenuBarOIInXCs
npsMbIX. [lapannenbHOCTh MPAMBIX U INIOCKOCTEN B IMPOCTPAHCTBE: MapajlieIbHbIE
NPSIMBIE B IIPOCTPAHCTBE, NAPAJJIEIbHOCTh TPEX MPIMBIX, MAPATUIEIbHOCTD MPAMOMN
u 1iockoctu. [lapamnenbHoe M IIEHTPaJbHOE MPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOrO MNpoeKTHUpoBaHus. WM3o0paxeHue
buryp B mapamiesbHON MPOCKIMHU. YTJIBI C COHAMPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXAY NPSIMBIMU B IpOcTpaHcTBe. [lapannenbHOCTh TUIOCKOCTEN: MapalieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. [Ipocrenmme
OPOCTPAHCTBEHHbIE (UTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[lepneHAUKYISAPHOCTh NPSIMOU U THIOCKOCTH: NMEPIECHAUKYISPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IPAMBIC MAapaUIEIbHbIE W IEPHEHIUKYJISIPHbIE K TIJIOCKOCTH,
MPU3HAK TEPHEHAUKYJISIPHOCTH NPSMOM M IUIOCKOCTH, TeOopemMa O MNpsIMOU

NEPHEHIUKYISPHON MIJIOCKOCTH. OproroHansHOE IIPOEKTUPOBAHUE.
IlepneHaUKyJIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 7O  TUIOCKOCTH,  MpOeKuuss  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
w1ockocreit. TeopemMa 0 TpEX NMEepIEHAUKYIISIpax.

Yriael B IMPOCTPAHCTBE: YIrOJl MEXIY NPSIMOW U IUIOCKOCTHIO, JBYI'DAHHBIN
yIoJl, JINHENHBIA yrojl IBYTPAHHOrO yria. TpEéXrpaHHbIM U MHOTOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yrija. CBoiCTBa IUIOCKHX H
JNBYI'PaHHBIX YIJIOB TPEXIPAHHOIO yruia. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOrorpaHHukOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: Nn-yrospHas
npu3Ma, IpsAMas ¥ HaKJIIOHHAs! TIPU3MBbI, OOKOBAsi U TMOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajulelIeNUIIel MW €ro  CBOMCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupaMuna,
nmpaBwiIbHas W yceu€HHas mupamunbl. CBolicTBa péOep M OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBuibHbIE MHOTOTPpaHHUKM: MpaBUJIbHAS TNpU3Ma U
MpaBWIbHAs THpPaMUIA, TPABUJIBHAS TPEYroJibHAs INUpPaMUAa WU IPABUIbHBIN
TeTpa’ap, kKyo0. IlpeactaBneHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p,
JNONEKAdIP U UKOCADIP.

Breruncienne diI€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JauaroHaid, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTU MPSMOU TMPU3MBI.



[Inomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
Teopema O IUIOLIAAN YCEeUEHHOU MUPAMU/IBL.

CummeTpuss B  MNPOCTPAHCTBE. DIJIEMEHTBl CUMMETPUU  TPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHUsT B TPAaBUIBHOM MHOTOTPAHHUKE: CUMMETPUS
Mapajuiesenunena, CUMMETPUS NPABUIBHBIX IIPU3M, CHUMMETPHUS IPABUIBHOU
MUPAMUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsaTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIC, COHANPABICHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIEHMCTBHS C BEKTOpPAaMHU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha
yucno. CBOMCTBa CI0XEHUSI BEKTOPOB. CBOMCTBa YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[TonsTe KOMIUIaHApHBIE BEKTOPBI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BeKTOpaMm. lIpsAmoyrosibHass  cucrema  KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXKAY KOOpJIMHATAMHM BEKTOpa M
KOOpAMHATAMU TOUYEK. YTOJd MEXAy BekropaMu. CKalgpHOE MPOU3BEIICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalueHus

[loHsTHs: UWIMHIpPUYECKAss TOBEPXHOCTb, KOHWYECKas TMOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue e
BpallleHHs] Ha TUIOCKOCTU. Pa3BépTka numnuuapa U koHyca. Cummerpusi cepbl u
mapa.

O6béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMol u
HAKJIOHHOW MPU3MBI, MWJIWHIpA, TUpaMHUIbl U KoHyca. OOBEM IIapa u mapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwmiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMaas chepsl U e€¢ JacTei.
[Tonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJCH ITOBEPXHOCTEH
nonooHbIx Guryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUS [IUINH]IPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUECHUI: METOJ CJIEIOB, METOJI BHYTPEHHErO IPOCKTUPOBAHUSA, METOJ NEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepamuum  HaJa BeKTOpamHu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOICTBA BEKTOPHOrO YMHOXeHHUdA. [IpsiMoyronbHas
cucTemMa KoopauHat B npoctpancTBe. Koopaunatel BekTopa. PaznoxkeHnne BekTopa
no Oaszucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEHICHUHU T€OMETPUUYECKUX
3ajad.

J{BHKeHUs] B IPOCTPAHCTBE
JIBxenus npoctpancTBa. OtobpaxkeHus. J[Buxenus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBVIXKEHUU. BUIBl JBUKEHUHW: MapasuleibHbIA MEPEHOC, LEHTPAIbHAS
CUMMETpUSI, 3epKajbHass CUMMETPHUsI, IIOBOPOT BOKPYT mpsimoii. [IpeobpazoBanusi
nono6us. [Ipsamas u cepa Ditnepa.

BEPOATHOCTDb U CTATUCTHUKA

10 KITACC

I'pad, cBsa3ubIi rpad, myTH B rpade: MUKiIbl U 1enu. CTeneHs (BaJeHTHOCTD)
BepiuHbl. ['padbl Ha mIockocTr. JlepeBbs.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIC
coObITHs (MCXOJbI). BeposTHOCTH CiaydatHOro coOBITHS. BiaM30CcTh 4acTOTHI M
BEpPOATHOCTH  coObITHii.  CnydallHbIE  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu HaJ COOBITHAMU: TIepeceUeHne, 00bEIMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. J[narpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcnepumenTa. Gopmyna nosHou BeposiTHOCTH. Popmyna baiieca. HezaBucumele
COOBITHUS.

bunapnbiil ciy4aiiHblil OnbIT (MCHIBITAHKE), YCIEX U Heynauya. HezaBucumbie
ucnbiTaHug. Cepusi HE3aBUCHUMBIX HCIBITAHUM A0 nepBoro ycnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranmii. TpeyrompHuk Ilackams. Popmyma OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX ucnbiTaHuil bepuymiu. Cry4ailiHelii  BbIOOp U3
KOHEYHOUW COBOKYITHOCTH.



Cnyvaitnas  BennuuHa. Pacnpenenenne  BeposTHocTed.  Jlmarpamma
pacnpenenenud. Onepanuu HaJl CIy4yallHbIMU BEJIMYMHAMU. bruHapHas ciydaitHas
BesmurHa. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KVIACC

CoBMECTHOE paclpelesieHHe [BYX CIy4alHbIX BeauuuH. HezaBucumeble
CIIly4alHbIE BEJIMYMHBI.

MaremaTH4ecKkoe OXHJIaHWE CIIydalHOW BeNWYUHBI (pachpeeneHus).
[Ipumepbl TpUMEHEHHS] MAaTEeMAaTHYECKOTO0 OXXHUJaHUS (CTpaxoBaHHE, JIOTEpes).
MaremaTiieckoe OKuJaHhue OWHAPHOW CIydyalHOW BEJIWYMHBI. MaTeMaThuueckoe
OXHMJAHUE CYMMBI  CIIy4yallHbIX BEJIMYMH. MaTeMaTHYeCKOoe  OXHUJIaHUE
T€OMETPUUECKOTO U OMHOMUAJIBHOTO PaCTpe/ICIICHHM.

Jucnepcuss W CTAHJAPTHOE  OTKJIOHEHWE  CIy4allHOW  BEJIMYUHBI
(pactpenenenus). Jlucriepcus OMHAPHOM CIy4ailHOW BeNMWMYMHBI. MaTeMaTnuueckoe
OXXMJAHUE TIPOU3BEJACHUS M JUCIEPCUS CYMMbl HE3aBUCUMBIX CIy4YalHbBIX

BCJIMYHH. HI/ICHepCI/ISI )51 CTaHIapTHOC OTKIIOHCHUC OMHOMMAJILHOT'O
pacipcCaciicCHuA. llncnepcml U CTAaHAApPTHOC OTKIIOHCHHUC T'COMCTPHYCCKOIO
pacipcaciiCHuA.

HepaBenctBo UeOniméBa. Teopema Yebnimépa. Teopema bepryinu. 3akon
OonmpmX  4ucesl.  BpIOOpoYHBI  MeTOox — ucchenoBaHuil.  BwiGopouHbie
xapakTepucTuku. OlleHHBaHNE BEPOSITHOCTU COOBITHS MO BHIOOPOUYHBIM JTAHHBIM.
[IpoBepka NpoCTENUIINX TUITOTE3 C TOMOILBIO U3YYEHHBIX PACTIPEICIICHUM.

HenpepbiBHbIe citydaiiHble BelWYWHBL. [Ipumepbl. DyHKOUSA TMUIOTHOCTH
BEpPOSITHOCTU pacrpeneneHus. PaBHOMEpHOE pachpeleseHue M €ro CBOMCTBA.
3amaun, NpUBOJAIINE K MIOKA3aTEIIbHOMY PAaCIpEIeNICHHIO. 3aa4u, IPUBOISIINE K
HOPMaJIbHOMY pacrpeaeeHuIo. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeNbHOTO pacipeneneHus, PyHKIUs MIOTHOCTH BEPOSITHOCTH HOPMAIHHOTO
pacnpenenenusa. OyHKIHS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEACIICHHUS.

[locnemoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
MpUBOAsIIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciydaiiHbix BennuuH. KosPuuueHT TUHEHHON KOppesiuu.
CoBMecTHBIE HaOMIOACHUS JBYX BeIWYWH. BbeiOopouHbli KO3 duImeHt
Koppenmsauuu. Paznuune Mexay JMHEWHOW CBSA3BK0 W IPUYMHHO-CIEACTBEHHOU
CBSI3BIO. JInneinas perpeccus, METO]I HaNMEHBIINX KBaJ[PaTOB.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IEHHOCTEH pOoCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MAaTEMAaTUYECKHE 3HAHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTN4eCKOTr0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYEeCKUX 3HAHUW ISl pelleHus 3amad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TMPOCKTHYID M HCCIEIOBATEIbCKYIO JCSATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, EAUHUYHBIE, YACTHBIE U OOIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, SIBJICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMaITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COIMOCTABJSATh CBOM CYXJACHUS C CYXICHUSIMHU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpPATh (OopMaT BBICTYIUICHHS C YYETOM 3aJad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
criocobamMu caMONPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3ysibTata perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUAYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUs, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI
AJI'EBPA

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEalIbHOU KU3HU,

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCII0JIB30BaTh MOAXOAAIIYI0 (OPMY 3alIUCU NEUCTBUTENBbHBIX YUCEN Ui PEeIIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMH: MHOTOUJIEH OT OJHOW MEepeMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, ONPENENUTENb MaTpulbl 2 X 2 W €ro TreOMETPUYECKUN CMBICIH,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIMPOBATh PEAIBHBIE CUTYAIMU C IIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CcBOOO/IHO OMEpUPOBATh MOHSATUSMU: HPpPALMOHANBHBIE, MOKa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (QOPMYNBl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHUIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTEpPHPOBATh MOHATUSAMU: (DYHKIHSA, CIIOCOOBI 3aMaHus (yHKIINH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHWH (PYHKINU, HYITU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! PYHKIHS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTenieM, rpaduk KOpHsS N-0i cTeneHu Kak (QYyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hayana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

WCIIOJIb30BaTh MPOTPECCHH JJISl PELICHUS pealbHBIX 3a]ad TMPHUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTHYECKOTO aHajau3a Kak aHajiu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MYECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NpEeIMETHBIE Pe3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHbIX 4Mcen IS peleHus 3aaad, IpUMEHSITh
anroput™m EBKinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHATUSIMU: HppaAlMOHATbHBIC, MOKa3aTeIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0O0XoauMble  (QOpMyJbl ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALIMOHATIBHBIX, MMOKA3aTEIbHbIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

IPUMEHATH rpaduuecKue METObI JJIsl pEIlIeHUs] YPaBHCHU 1 HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATHUAMH: TpaQuKU TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE W HAMMEHBIIIEE 3HAUYCHHS (DYHKIIMU HETIPEPHIBHOW Ha
OTpPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATHSAMHU: TEpPBOOOpa3Hasi, ONpeaeIEHHBIHI
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUU Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

I'EOMETPUA

K xonmy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHH IPHU
pEIICHNHY 3a7a4 U MMPOBEJICHUH MaTEeMAaTHYCCKUX PACCYKIACHHUH;
NPUMCHSTh aKCHOMBI CTEPECOMETPUU W CIICICTBHS M3 HUX INPHU PEHICHUU
TCOMETPUYCCKUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aWMMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OMNEpPUPOBATH TOHATUAMH, CBSI3AHHBIMU C yIjaMud B
IPOCTPAHCTBE: MEXIY NPSIMBIMH B TPOCTPAHCTBE, MEXIY MPSAMONl U
IUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpHU3Ma,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienune, Kyo);

KJacCu(UIUPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpas ~ OCHOBaHUS A
KJ1acCU(pUKAITUY;

CBOOOJHO  OMEpUpPOBATh TMOHSATHUAMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

BBITIOJTHSATh napajiebHOe, IEHTPATBHOE u OpPTOTOHATBHOE
pOeKTUpOBaHUE (UTYP HA TIIOCKOCTH, BHITIOIHATH W300pakeHUus (QUryp
Ha TUIOCKOCTH;

CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB PA3TUYHBIMA METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCTSATh  IUIOIIAMNA  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3MA,
nupamu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (pOpMYyIT;

CBOOOJTHO OTIEPUPOBATH MOHITHIMHU: CHMMETPHUS B MIPOCTPAHCTBE, IICHTD,
OCh W TUIOCKOCTh CHMMETPUH, IICHTP, OChb M IUIOCKOCTh CHUMMETPUU

burypsi;



CBOOOJHO OINEpPUPOBATh MOHITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKUMX OTHOLIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPY PEUIEHNHA MAaTeMaTHYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJII0KHOCTH;

OPUMEHATh NPOCTEUIINE MNPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MPEeOOpPa30BBIBATH W HWHTEPIPETUPOBATH HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

OPUMEHATh IIOJYyYECHHbIE 3HAHUS HA NPAKTUKE: CpaBHUBaTh U
aQHAJM3HPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh W3yYECHHBIE MOHATUS B
npolecce TMOMCKa  pelIeHHs MaTeMaTH4ecKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJIETUPOBATh pEalbHbIE CUTYallMM Ha S3BIKE T€OMETPHH,
UCCIEN0BaTh MOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
HNOHATUN U TEOpeM, ammapaTa ajreOphl, peuiaTb MPaKTUYECKUE 3a/1ayH,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BEJIMYNH;

UMETh MpEACTaBICHUsI 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMEPHPOBATH MOHSATUSMHU, CBA3AHHBIMU C IMJIWHIPHUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIepUPOBATH MOHSATUAMHU, CBI3aHHBIMU C TEJIAMH BPAIICHUS: [IIIUHIPOM,
KOHYCOM, chepoit U mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOJYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIOCKOCTH;
BBIYUCTISITh BEIWYMUHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEN BpallICHHS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BPAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU Tell
BpallleHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMHMCAaHHBIA OKOJIO cepbl, chepa, BMUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAIIICHHS,;

BBIYUCIISITH COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN B 00BEMaMuU
MMOJOOHBIX TEI;



n300paxaTh U3yyaeMble (UTYpPHI, BBIMNOJHATH (BBIHOCHBIE) IIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W NpeoOpa3oBbIBaTh HHPOPMALHUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITNOJHATH ONEPallMK HaJl BEKTOPaMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peniaTb reOMeTPUYECKUE 3a/1a4d Ha BBIYUCIICHUE YTIIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a MPHU PEILICHUH;
CBOOOJHO OMEpHUpPOBATh TMOHATHSIMH, CBSI3AHHBIMU C JIBUJKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJHATh M300paKeHUs] MHOTOTPAaHHMKOB U Tl BpallleHUs Mpu
napajyieIbHOM — TEPeHOoce, EHTPAIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3zoBaHus O100US;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUINHIpPA
(mapanienbHO U MEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (TMapasuiebHbIe
OCHOBAHUIO ¥ IPOXOJISIIINE YEPE3 BEPUINHY ), CEUEHUS 1I1apa;
UCIIOJIb30BATh METOJIbl TOCTPOEHUS CEUEHMI: METOJ CJENO0B, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSITh TE€OMETpUYEeCKHUe (PaKThl I PEIICHUs CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIarallinX HECKOJbKO MIArOB PEIICHHS, €CJIH YCIOBHS
IPUMEHCHHMS 3aJ1aHbl B SBHOW U HESIBHOU dopme;

pemaTh 3ajJadyd Ha JIOKa3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUIEHUWA U
HAX0XJAECHUE F'€OMETPUUECKUX BEJINYMH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSL HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHBIE CUTyallud, IPUMEHSATh U3yUEHHBIE
NOHSATHS, TEOpPEMBbI, CBOMCTBA B IpoLECCE IOWCKA  pELIEHUs
MaTeMaTu4eckd  CHOpPMYIHpPOBAaHHOW  MpoOJeMbl,  MOAEIUPOBATH
peanbHble CUTyallud Ha S3bIKE T€OMETPUH, HCCIEI0BaTh NOCTPOECHHBIE
MOJIESIM C UCIIOJIb30BAHUEM T€OMETPUYECKHX TMOHATUA M TEOpPEM,
amnmaparta anreOpbl, pemarh MPAKTHYECKHE 3a/laud, CBSI3aHHBIE C
HaXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYUH;



MMETh MPEICTABICHUS 00 OCHOBHBIX dTanax pa3BUTUS I'€OMETPUU KaK COCTABHOM
yacTu (hyHJaMEHTa pPa3BUTHS TEXHOJIOTHIA.

BEPOATHOCTD U CTATUCTHUKA

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO OIEpUPOBaTh MOHATUSAMU: Tpad, miockuil rpad, CBSI3HBIA rpad,
nyTb B rpade, Uenb, UK, J€PEBO, CTENEHb BEPIIHUHBI, JIEPEBO CIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CIyYaWHBIA HKCIEPUMEHT (OIbIT),
Cily4ailHoe coObITHE, JIEMEHTapHOEe Cly4dallHOe COOBbITHE (dJIEMEHTAapHBIM MCXO)
CIIy4ailHOrO  OMbITA, HAXOJWUTh BEPOSITHOCTH COOBITHUA B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaXOAUTh U (HOPMYJIUPOBATH COOBITHS: NIEpeceueHne, 0ObeIMHEHNE JTaHHbIX
COOBITHI, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Diinepa, KOOPAWHATHYIO MPSIMYIO JUJISl pelIeHusl 3a]iay, MoJIb30BaThCs (HOpMYIIoi
CJIOEHUS BEPOSITHOCTEHN sl BEPOSTHOCTEN ABYX U TPEX CIIy4alHBIX COOBITHH;

ONEPUPOBATH  NOHATUAMMU: YCIOBHAas  BEPOSATHOCTb, YMHOKEHHUE
BEPOATHOCTEH, HE3aBUCUMbBIE COOBITHS, IEPEBO CIYyYaHOTO SKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTH COOBITUH C TOMOIIBIO TMpaBHJIia yYMHOXEHUs, JepeBa
CIIy4ailHOTO OTbITa, HKCIIOJNB30BaTh (POPMYIy IMOJHOW BEPOSATHOCTH, (OPMYITY
baiifeca npu peireHuu 3a7a4, ONpeAesaTh HE3aBUCUMOCTh COOBITHI IO hopMyJie U
10 OPraHu3alMuU CIIY4YalHOI'0 DKCIIEPUMEHTA,;

NPUMEHATh HW3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYINBI Uil TEpEeUHCICHUs
AJIEMEHTOB MHOXECTB, JJEMEHTAPHBIX COOBITHI CIYyYaWHOTO OIbITa, PEIICHHS
3a71a4 110 TEOPUU BEPOATHOCTEN;

CBOOOJIHO  ONEPUPOBATh TOHATHUSAMH: OWHAPHBIA  CIIY4aWHBIA  OMBIT
(ucnblTaHuE), ycliex M HeyJada, HE3aBUCHMbIE HCIBITAHMS, CEpUs HCIBITAHUM,
HAXOJUTh BEPOSTHOCTH COOBITHI: B CEpUM HUCHBITAHUI /10 MEpPBOTO ycliexa, B
CepuM UCTBITAaHUN bepHyMH, B OMBITE, CBI3aHHOM CO CIyYalHBIM BBIOOpPOM W3
KOHEYHOM COBOKYIIHOCTH;

CcBOOO/IHO OIEpHpPOBaTh MOHATUSAMU: CiIydailHas BeJIWYMHA, paclpeaeiieHue
BEpOSITHOCTEH, JAMarpaMMma pachnpeleseHus, OuHapHas cllydaiiHas BeJIW4HUHA,
reoOMeTpUYECcKoe, ONHOMUAIBHOE pacipeiesiCHuUE.

K xonny 11 kinacca oOyvaromuiicss HAy4UTCS:

ONEPUPOBATH IOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJb30BaTh TAOJIMILy COBMECTHOI'O PACHpEAEIICHNs ABYX CIy4alHbBIX
BEJIMYMH JUISl BBIJCJICHHS PACIpPEICICHUs] KaXIOW BEJIMYHMHBI, ONIPEICIICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJINYUH;



CBOOOJIHO ONEpPUPOBATh MOHATUEM MATEMATHYECKOIO OKUJAHUS CIy4alHOU
BEJMYMHBI (pacnpeeneHus), IPUMEHITh CBOMCTBA MaTEMaTUYECKOTO OKHUJAHUS
IpU PEHICHUH 33a7a4, BBIUUCISATH MAaTEMAaTUYECKOE OXUIaHUE OMHOMHUAIBHOTO H
FEOMETPUYECKOTO PaCIpENEICHUN;

CBOOOJHO OINEPUPOBATH MOHATHSAMU: TUCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE

CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIY4YalHOW BEIWYMHBI
(pacripesienieHrs) IpU pEUICHUM 3a]ay, BBIYUCIATH AMCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE F'€OMETPUUYECKOr0 U OMHOMMAIBHOIO paclpeacIeHul;
BBIUKCIISITh BBIOOPOYHBIE XApAaKTEPUCTUKU MO JaHHOM BHIOOPKE M OLEHUBATH
XapaKTepUCTUKN TEHEepPaJbHOM COBOKYNMHOCTHM JaHHBIX MO  BbIOOPOYHBIM
xapakTtepuctukaMm. OLIEHUBATh BEPOSTHOCTH COOBITUN M MPOBEPATH MpOCTeiline
CTaTUCTUYECKHUE TUIIOTE3bI, ITOJIB3YsICh U3YYEHHBIMHU PACIIPEICICHUAMM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
AJITEBPA
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (HN(pPOBbBIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
MHorounensl. PaninoHaneHble ypaBHEHUS U POIII
1 - 24 1 i
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX https://resh.edu.ru/subject/16/
YpaBHEHUU
9 Oynkuuu U rpaduku. CreneHHas QyHKINS 12 1 POLI )
C LeJTbIM TOKa3aTeNeM https://resh.edu.ru/subject/16/
3 ApubmMeTnuecknii KOpeHb N-0if CTENIECHHU. 15 1 POLI ]
VppaIHOHATEHBIC YPaBHEHHS https://resh.edu.ru/subject/16/
POl
[lokazarenpHas ¢pynkuus. [lokazarenpHbie
4 10 1 . i
ypaBHEHHSA https://resh.edu.ru/subject/16/
POl
Jlorapudmudeckas GyHKITHS.
5 18 1 : i
Jorapubmuueckue ypaBHeHus https://resh.edu.ru/subject/16/
POIII
TpuroHomeTpuuecKre BbIpaXKEHU U
6 22 1 . i
ypABHEHHs https://resh.edu.ru/subject/16/
POIII
7 [TocnenoBarenbHOCTH U NPOTPECCUN 10 1 https://resh.edu.ru/subject/16/
8 HenpepsiBuble pyHkiun. [Iponsoanas 20 1 POIII



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

https://resh.edu.ru/subject/16/

[ToBTOpeHue, 06001ICHNE, CHCTEMATH3AIUS
3HAHUM

PDOIII
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

I'EOMETPUA

KOJII/I‘leCTBO qacoB 3.]'IeRTp0HHLIe
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
POIII
1 BBeieHue B cTepeOMETpHIO 23 1 https://resh.edu.ru/subject/17/
5 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1 PO )
MPOCTPaHCTRE https://resh.edu.ru/subject/17/
3 [TapamienpHOCTH NPAMBIX U IIJIOCKOCTEN B 8 POLI )
MPOCTPaHCTRE https://resh.edu.ru/subject/17/
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 PO ]
IUTOCKOCTeii B POCTPAHCTBE https://resh.edu.ru/subject/17/
POII
S VIJIbI U PacCTOSHUS 16 1 https://resh.edu.ru/subject/17/
POII
6 MHuororpannuku 7 1 https://resh.edu.ru/subject/17/
POII
7 Bekropsl B mpocTpaHcTBe 12 https://resh.edu.ru/subject/17/
8 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3aluUs 5 9 POLI )
SHAHM https://resh.edu.ru/subject/17/
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 6 0



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

BEPOATHOCTDb U CTATUCTHUKA

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne ni/m P Kontpoabubie | IlpakTHyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
POIII
1 DneMeHTHI Teopuu rpados 3 .
piit rpad https://resh.edu.ru/subject
5 CrnydaifHble OTIBITHI, CITydaifHbIe COOBITHS U 3 POLI )
BEpOSTHOCTH COGBITHIE https://resh.edu.ru/subject
Onepanuu HaJl MHOYKECTBAMHU U POII
3 cobpiTusiME. CI0KCHHE B YMHOXKECHUE 5 https://resh.edu.ru/subject
BEPOSITHOCTEH. Y CIIOBHAs BEPOSITHOCTD.
HezaBucumbie coObITHA
POl
4 DneMeHThl KOMOMHATOPUKH 4 1 https://resh.edu.ru/subject
Cepun nocnenoBaTENbHBIX UCIIBITAHUI. POIII
5 Ucnsitanus bepaymmu. CiaydaiiHelii BbIOOp 5 https://resh.edu.ru/subject

U3 KOHEYHOM COBOKYITHOCTU



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

6 CrnyyaiiHble BETUYHHBI U paclpeaeacHus

14

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/subject

11 KVIACC

AJI'EBPA
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasuble | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
. POIII
UccnenoBanue GyHKIUN ¢ TOMOIIBIO
1 22 1 : i
MpOM3BOTHO https://resh.edu.ru/subject/16/
POIII
2 IepBooGpasHast u HHTErpas 12 1 https://resh.edu.ru/subject/16/
3 I'paduku TpuroHOMETpUYECKUX (DYHKITHIA. 14 1 POLI _
TPHIOHOMETPHUECKHE HEPABEHCTRA https://resh.edu.ru/subject/16/
4 WppanmonansHele, mokazareiabHble U 24 1 PSIN )
OTapUbMIHCCKHE HEPABEHCTBA https://resh.edu.ru/subject/16/
POIII
5 KowmriekcHsle ncia 10 1 https://resh.edu.ru/subject/16/
POIII
6 HarypanbHsIe u 1e/IbIe Ync/a 10 1 https://resh.edu.ru/subject/16/
Cucrembl parMoHaNbHBIX, UPPAUOHATBHBIX POIII
7 MOKa3aTeNbHBIX U JOTapu(PMHUUECKUX 12 1 https://resh.edu.ru/subject/16/
yYpaBHEHUH
8 3aJauu ¢ mapaMeTpamu 16 1 POIII



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

https://resh.edu.ru/subject/16/

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUM

16

PDOIII
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

I'EOMETPUA

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbHIE)

Ne i/ Konrpoabubie | IIpakTuyeckue
NporpaMmabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
POII
1 A 1 1 .
HaJTHHcckad reoMeTpus > https:/resh.edu.ru/subject/17/
) [ToBTOpEHue, 060061IEHNE 1 15 1 PO )
CHCTEMATHAAIHS HARM https://resh.edu.ru/subject/17/
POIII
3 OO6BEM MHOTOIPaHHHKA 17 1 https://resh.edu.ru/subject/17/
PO
4 Tena BpareHus 24 1 https://resh.edu.ru/subject/17/
5 [Tmomaamu moBepXHOCTH U 0OBEMBI 9 1 PSIN .
— https://resh.edu.ru/subject/17/
PO
6 JIBrxeHust 5 1 https://resh.edu.ru/subject/17/
7 [ToBTOpEHUE, 0000IICHNE 1 17 2 POII )
CHCTEMATHAAMNS SHARMT https://resh.edu.ru/subject/17/
BIIEE KOJIMYECTBO YHACOB II
OBII] O CTBO YACOB I10 102 8 0

I[TPOTPAMME



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

BEPOATHOCTDb U CTATUCTHUKA

KonuyecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
POIII
1 OeMeHTBI TeopuH rpapos 3 https://resh.edu.ru/subject
9 CrnyyaiiHble OTBITHI, CIIydaiiHbIe COOBITHS U 3 PO )
BEpOSTHOCTH COGHITHIA https://resh.edu.ru/subject
Onepanuu HaJl MHOKECTBAMHU U POIII
3 cobpiTusiMu. CI0XKCHHE B YMHOXKCHUE 5 https://resh.edu.ru/subject
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTb.
He3aBucumeblie coObITHS
POIII
4 DeMeHThl KOMOWHATOPUKH 4 1 https://resh.edu.ru/subject
Cepun nocie10BaTEIbHbIX UCITBITAHUMN. POII
5 Wcneitanus bepaymmm. CiaydaiiHblii BEIOOp 5 https://resh.edu.ru/subject
13 KOHEYHOU COBOKYITHOCTHU
POIII
6 CrnyuaiiHble BEJIMYMHBI U pacpeesICHUs 14 1 https://resh.edu.ru/subject
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
No KoaudecTBO 4acoB
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero
padoThI padoThI
1. MHO3K€eCTBO, ONEepaIuy HaJl MHOKECTBAMH M UX CBOMCTBA
2. Huarpammel Diinepa-Benna
3. [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO armapara Jyisi pelieHus 3a1a4
4 Panmonaneupie uncna. OOBIKHOBEHHBIEC M IECATUYHBIE APOOH, TPOTICHTHI, 1
OECKOHEYHBIE MTEPHUONUECKHE TPOOH
. Panmonanbapie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH
6. [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIICHUS MTPUKIIATHBIX 33/1a4 1
7. [Ipumenenne npoOeli U MPOIICHTOB JIJIsl PEIICHUsI MPUKIIATHBIX 3a/1a4 1
8. JletficTBUTENbHBIC YKCla. PaninoHaIbHbIE U UPPAIIMOHAIIBHBIE YHCIIa 1
0. ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMHU 1
10. Moynb I€MCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
1 [TpubnmkEHHBIE BBIYUCIICHUS, TIPABHUIIA OKPYTJICHUS, IPUKUIKA U OI[EHKA 1
’ pe3ynbTaTa BRIYUCICHUN
1 OcHOBHBIE METO/IbI PEIICHUS 1IENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U 1
’ HEPABEHCTB
13 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U 1
’ HEPaBEHCTB
14. OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U 1




HEPABEHCTB

MHorousneHsl 0T OJJTHON EPEMEHHON. [leneHre MHOro4wIeHa Ha MHOTOWIEH ¢

15.
ocratkoMm. Teopema besy
16. MHorousnens! ¢ neasiMu kodgdunuentamu. Teopema Buera
17. Pemrenne cucrem JIMHEWHBIX YpaBHEHUN
18. Pemrenne cucrem IMHENWHBIX YpaBHEHUN
Martpuia cuctemsl JMHEWHBIX ypaBHEeHUI. OnpeaenuTens MaTpULbl 2X2, ero
19 F€OMETPUYECKUN CMBICT M CBOMCTBA; BBIUMCIIEHUE €TI0 3HAYCHUS
Onpenenurens MaTpUIbl 2X2, €ro TEOMETPUUYECKUI CMBICT U CBOMCTBA;
20 BBIYHCIIEHUE €r0 3HAUEHUS
21. [IpuMeHeHue onpeaennuTens Uil peIIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN
22. Pemenne npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN
23. Pemenue npukiaaHbIxX 3aa4 ¢ TOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHHM
» KonTtponbHas padoTa: "ParnmonanbHabie ypaBHeHHs M HEpaBeHCTBA. CHCTEMBI
" | nuBEHHBIX ypaBHEHU"
OcHOBHBIE IpaBUIIa N300PAKEHHSI HA PUCYHKE IJIOCKOCTH, apaJljIeIbHbIX
2> IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[TonsaTHSA CTEpeOMETpUM: TOUKA, IPsIMAas, INIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE
26. IIpaBUJIa U300paKEHUS Ha PUCYHKE TNIOCKOCTH, NMapajlIeNIbHbIX MPSAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
5 [TonsaTHA: epecekaromuecs MIOCKOCTH, IEPECEKAIOIUECs IpAMast U
7 IJIOCKOCTB; TIOJIYIIPOCTPAHCTBO
[TonsaTHs: nepecekaromuecs IIOCKOCTH, IEPECEKAIOIINECS IpsiMast U
28 IJIOCKOCTB; TIOJIYIIPOCTPAHCTBO
29 MHororpaHH1KH, 1300paXkeH1e MPOCTEHIINX TPOCTPAHCTBEHHBIX (UTYD,
" | HecyIIeCcTBYIOINX 0OBEKTOB
30. MHororpaHH1KH, 1300pakeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYD,




HECYIIECTBYIOIIHUX 00HEKTOB

31 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX
32. AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE CICACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBBIE ClIeCTBUS 3 HUX. CIIOCOOBI 3a1aHus
33 MPSIMBIX U IJIOCKOCTEH B TpocTpaHcTBe. O003HAUEHUS MPSMBIX U MJIOCKOCTEHN
N3obpaxenue ceueHnit mupaMubl, KyOa U MPU3MbI, KOTOPBIE IPOXOJAT Yepe3
34. ux péopa. M300pakeHne rnepeceyeHus MoJIyIeHHBIX MIOCKOCTEH.
PackpammBanue mocTpOEHHBIX CEYCHHU I pa3HBIMU IIBETAMU
N3obpaxenue ceueHnit mupaMubl, KyOa U MIPU3MbI, KOTOPBIE IPOXOJAT Yepe3
35. ux péopa. M300pakeHne nepecedeHus MoJyIeHHBIX TIOCKOCTEH.
PackpammBanue moCTpOEHHBIX CEYCHUI Pa3HBIMH IIBETAMHU
N3obpaxenne ceueHnit mupaMuIbl, KyOa U MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3
36. ux péopa. M3obpaxeHne nepecedeHust MoTydeHHbIX INI0CKOCTEN.
PackpammBanue nocTpoeHHbIX CEYEHHI pa3HBIMU [[BETAMU
N300paxkenue ceueHnit mupamMuabl, Kyda v MpU3Mbl, KOTOPbIE MPOXOIAT Yepe3
37. ux péopa. M300pakeHne rnepeceyeHus MoJTyIeHHBIX IOCKOCTEH.
PackpammBanue mocTpoeHHBIX CEYEHHI pa3HBIMU LIBETAMU
38. Merto cnenoB i MOCTPOCHUS CEUYCHUI
Merton cnenoB uisi TOCTpoeHus ceueHunil. CBOMCTBA MEpEeCeUCHU PSAMbBIX U
39 IUTOCKOCTEH
Merton crienoB [uis mocTpoeHus ceueHuil. CBoiicTBa mepecedeHuii MPsIMbIX U
40 IUIOCKOCTEH
[TocTpoenue ceuenwii B nupamue, Kyoe mo Tpém toukam Ha pédpax. Cozmanue
4 BBIHOCHBIX YePTEKEH U 3aIKCh IIaroB MOCTPOCHUS
4 [TocTpoenue ceuenwii B nupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue
' BBIHOCHBIX YEPTEKEN U 3aMKCh Iar0B MOCTPOEHUS
3 [TocTpoenue ceuenwii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue

BBIHOCHBIX qepTexceﬁ 1 3aI1MCh 1aroB MOCTPOCHU




IToctpoenue ceuenuii B mupamuze, Kyoe no Tpém toukam Ha pédpax. Coznanue

4 BBIHOCHBIX YEPTEKEW U 3aIlMCh I1aroB MOCTPOEHUS 1

45 [ToBTOpenue mnanumerpuu: Teopema 0 NPONOPIUOHATIBHBIX OTPE3KaX. 1
" | TlomoGue TpeyroibHUKOB

16 [ToBTOpenue mnannmerpun: Teopema Menenas. PacueTsl B cedeHuUsAX Ha 1
' BBIHOCHBIX YepTexax. Mcropus pa3BUTHS IIJIAHUMETPUH U CTEPEOMETPUN

47. KonTponsnas pabora "Axkcuomsl crepeomerpun. Ceuenus" 1

48. I'pad, cBsa3HBIN Tpad, peAcTaBiICHUE 3a]a4K C TIOMOIIIBIO Tpada

49. Crenens (BasnieHTHOCTD) BepiiuHbl. [1yTh B rpade. Llenu u nuxiib

50. I'padsr Ha mmockocTH. JlepeBo CIryqaifHOTO IKCIIEPHUMEHTA

51 OyHK1MS, criocoObl 3aganus GyHKuuH. BzaumHo oOpaTHble QYyHKINU. 1
' Kommosunus GpyHKmii

52. I'paduk pynkmu. DnemeHTapHble IpeodpazoBaHus rpaduKoB GYHKIIHIMA 1

53 OO6uacTh onpeeseHnsi © MHOXKeCTBO 3HaueHud pynakumuu. Hymu GyHkmm. 1
' IIpoMexyTKH 3HAaK MOCTOSTHCTBA

54 Ue&rnpie u HeuéTHbie pyHKIMH. [lepronnueckne Gynkmuu. [Ipomexyrku 1
' MOHOTOHHOCTH (PyHKIIUU

- MaxkcuMyMmbl 1 MUHUMYMBI (pyHKIMU. Hanbombliee 1 HaMeHbllIee 3HaueHue 1
' (GYHKLMU HA IPOMEXYTKE

56. Jluneiinas, kBaapaTuyHas U ApOOHO-IIMHEWHAsT GYHKITUN 1

57. DeMeHTapHOe UCCIeI0BaHUE U MOCTPOEHUE rPauKOB 3TUX HYHKLIUH 1

58. DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE IPauKOB 3TUX QYHKLUH 1

59. Crenens ¢ nensiM nokasareneM. bunom Herorona 1

60. Crenens ¢ nensiM nokasareneM. bunom Herorona 1

61 CrenenHas GyHKIUS C HATYpajJbHBIM U LIEJbIM MoKa3aTeneM. E€ cBoiicTBa n 1
" | rpadpux

62. KonTtponeHas padota: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpagux" 1




63. ApupmeTrueckuii KOpeHb HaTYpaIbHON CTEIIEHH U €0 CBOMCTBA 1
64. ApupmeTrnuecknii KOpeHb HATYpaIbHOM CTEIIEHH U €0 CBOMCTBA 1
65. [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHN, COACPIKAIINX CTETICHN U KOPHU 1
66. [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHM, COACPIKAIINX CTETICHN U KOPHU 1
67. [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHN, COACPIKAIINX CTETICHN U KOPHU 1
68 Wppanmonansubie ypaBHeHUs.. OCHOBHBIE METO/IbI PEILIEHUS UPPALIUOHATIBHBIX 1
" | ypaBHeHMI
69 Wppanmonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPAIMOHATIBHBIX 1
" | ypaBHeHMI
20 Wppatmonanshbie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPAIIMOHATIBHBIX 1
ypaBHEHUI
71. PaBHOCHIIbHBIE TIEPEXO/Ibl B PEILIEHUU UppallOHATbHBIX YPaBHEHUN 1
72. PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU UPPALIMOHAIBHBIX YPaBHEHUHN 1
73. PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1
74. PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1
75 CaoiicTBa u rpaduk KOpHS N-0¥ CTENIEHU KakK PyHKIIUHA 0OpaTHOM CTENEHU C 1
' HaTypaJIbHbIM MOKa3aTelieM
26 CaoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KakK PyHKIIMA 0OpaTHOM CTENEHU C 1
' HaTypaJIbHbIM MOKa3aTelieM
77 KonTtponbHas padota: "CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHU. 1
' Hppanmonanbubie ypaBHEHUS"
BsaumHoe pacnonoxeHue npsmbIx B mpocTpaHcTBe. CKpelrBaomuecs
78. npsmeie. [IpusHaku ckpenuBaronuxces npsameix. [lapannenbHeie npsMele B 1
IIPOCTPAHCTBE
Teopema o cymecTBOBaHMM U €IMHCTBEHHOCTH MPSIMON MAapaJUIeIbHOW JaHHOU
79. MpsIMOM, TPOXOIAIIEN Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllel Ha JaHHOU 1

HpHMOﬁ. Jlemma o NEpCCCUCHNU TapAJIJICIBHBIX MMPAMBIX INIOCKOCTBIO




[TapamienpsHOCTB TpeX NPAMBIX. TeopeMa 0 TPEX napalIeIbHBIX IPSIMBIX.

50. Teopema 0 CKpeIMBAIOIINUXCS IPSMBIX 1

g1 [TapannensHoe npoekTpoBaHue. OCHOBHBIE CBOICTBA MAPAIIEIBHOTO 1
' npoektupoBanus. M3o00paxenne pa3HbIX GUTyp B MapajuIeIbHON MPOESKIIUU

8 LenTpanbHas npoeKuusa. Yroj ¢ COHANpPaBJIEHHBIMUA CTOPOHAMH. YTOJ MEXKY 1

MPSMBIMH

g3 3aiaun Ha JOKa3aTeNbCTBO U MCCIIEI0BAHNE, CBA3aHHBIE C PACIION0KEHUEM 1
" | mpAMBIX B IPOCTPAHCTBE

84 CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U CITydaliHble COOBITHS. DIeMEHTapHbIE 1
" | coOblTHs (MCXOBI)

g5 BepositHOCTB cityuaiiHOTO cOOBITHS. BeposaTHOCTH COOBITHIA B OMBITaX € 1
" |  paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHIMHE

26 BepositHOCTB cityuaiiHOTO cOOBITHS. BeposaTHOCTH COOBITHI B OMBITaX € 1
" |  paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMHE

87. CreneHp ¢ paliMoOHaIbHBIM MTOKAa3aTeNieM U €€ CBOMCTBA 1

88. CreneHp ¢ paliMoOHaIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA 1

89. CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA 1

90. [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduk 1

91. Hcnonws3oBanue rpaduka GyHKIIUU )1 PEIICHUST YPaBHEHUI 1

92. Hcnons3oBanue rpaduka GyHKIIUN IS pEeIISHUs YPAaBHCHHUI 1

93 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS IMOKA3aTeIbHBIX 1
" | ypaBHeHui

94 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MOKA3aTeIbHBIX 1
" | ypaBHeHwmi

95 IToxa3zarenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS TIOKA3aTEIbHBIX 1
" | ypaBHeHwHit

96. KonTtponsHas padota: "[lokazatensHas pynkuus. IlokasarenbHble ypaBHeHUS" 1




97. Jlorapudm uucna. CoiicTBa iorapupma 1
98. Jlorapudm uucna. CoiicTBa iorapupma 1
99. Jlorapudm gucia. ColicTa iorapupma 1
100. | [lecaru4Hble U HATypaJbHBIC JOTAPUPMBI 1
101.| [ecaru4Hble U HATypaJbHBIC JOTAPUPMBI 1
102.| IlpeoGpazoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTApUDMBI 1
103.| IIpeoGpa3oBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPUDMBI 1
104.| IlpeoGpa3oBaHue BRIpAXKEHHM, COAEPKALIUX JIOTapU(DMBI 1
105. | Jlorapupmuueckas ¢pyHKuMs, €€ CBOICTBA U Irpaduk 1
106. | Jlorapupmuueckas ¢pyHKuus, €€ cBOICTBA U rpaduk 1
107.| HWcnonbs3oBanue rpaduka GyHKIIUH IS peIeHHs] ypaBHEHUN 1
108.| Hcnonb3oBanue rpaduka GyHKIUH 1S peIeHHs] ypaBHEHUN 1
109 Jlorapudmudeckue ypaBHeHHsl. OCHOBHBIE METO bl PEIICHHS 1
| nmorapudMUYECKHX ypaBHEHUI
110 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METOIbI PEIICHHS 1
| nmorapudMHUYECKHMX ypaBHEHUI
11 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
| nmorapudMUYECKHX ypaBHEHUI
112.| PaBHOCWIIbHBIE IEPEXObl B PEUICHUH JOTapU(PMUUECKUX YPaBHEHHIH
113.| PaBHOCWIbHBIE IEPEXObl B PELHICHUH JTOTAPU(PMUUECKUX YPaBHEHHIH
114 Kountponsnas pabora: "Jlorapudmuueckas dynxius. Jlorapupmudeckre 1
| ypaBHeHwus"
[TonsTHs: MapamienbHOCTh IPSIMOH U IJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
115.| napajuIeIbHOCTH IMPSIMOM U TNIOCKOCTH. CBONCTBA MapalIeIbHOCTH IPSIMOM U 1
IIJIOCKOCTH
116 I'eomeTpuueckne 3a1aun Ha BBIYMCIIEHHUE U I0KA3aTEIbCTBO, CBA3aHHBIE C 1

MapaJllICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEN B IMPOCTPAHCTBE




[TocTpoeHue ceueHuss, MPOXOIAIIETO YEPE3 JaHHYIO NPSAMYIO Ha YEPTEKE U

17 MapaIIENBHOIO APYrou npsiMoil. Pacuér oTHomeHum 1

118 [MapannenpHas MPOEKIXs, MPUMEHEHHUE [T TOCTPOSHHSI CEUeHUH KyOa n 1
| mapamnenenunena. CBOWCTBA MapajUIENIEIUIIEA U IPU3MBI

119.| IlapamnensHble MWIOCKOCTH. [Ipu3HaKy napaninenbHOCTH ABYX IUIOCKOCTEN 1

120 Teopema 0 napayIeIbHOCTH U €UHCTBEHHOCTH IUIOCKOCTH, IPOXOJAILEH Yepes 1
| TouKy, He MPUHAUIEKAILYIO JAHHON IIOCKOCTH U CIIEJCTBUS U3 HEE

171 CpoiicTBa napayuIeIbHbIX MJIOCKOCTEN: O MapaIeIbHOCTH MPSMBIX 1
| mepecedyeHus MPH TIEPECEUCHUH JIBYX MapasUIeIbHBIX IIOCKOCTEN TPEThei

CpoiicTBa napayuieIbHbIX MIIOCKOCTEN: 00 OTpe3Kax MapaiebHbIX MPSMBIX,
122.| 3aKIIFOYEHHBIX MEXY NapajuIeIbHBIMU INIOCKOCTSMU; O IEPECEUEHUH MPSMOH ¢ 1
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

123 [lepeceuenue, 00beTMHEHNE MHOKECTB U COOBITUI, POTUBOIIOIOKHbBIE 1
" coObiTus. PopMyIIa CI0XKEHHS BEPOATHOCTEN

124 YcnoBHast BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. DOopMysia yCIOBHOM 1
| BEpPOATHOCTH

125 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSITHOCTEH. DopMmysia yCIOBHOU 1
"|  BEPOATHOCTH

126.| ®opMylia MOJHOU BEPOSITHOCTH 1

127.| ®opmyna baiteca. HezaBucumbie coOBITHS 1

128.| CuHYyC, KOCUHYC, TAHI'€HC U KOTAHT'€HC YMCIOBOTO apryMeHTa 1

129.| CuHyC, KOCUHYC, TAHI€HC U KOTAHI'€HC YMCJIOBOT0 apryMeHTa 1

130.| ApKCHUHYC, apKKOCHUHYC U apKTaHI€HC YUCIOBOIO apryMEHTa 1

131.| ApKCHUHYC, apKKOCHUHYC U apKTaHI€HC YUCIOBOIO apryMEHTa 1

132 TpuronomeTpruueckas OKpyKHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUYECKUX 1
| yHKIHMI 9UCTOBOTO apryMeHTa

133.| TpuroHomerpuyeckas OKpYKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX 1




(YHKIMI YUCIOBOTO apryMeHTa

134.| OcHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYITBI 1
135.| OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 1
136.| OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITHI 1
137.| OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 1
138.| IIpeoOpazoBaHrEe TPUTOHOMETPHUUECKUX BHIPAKEHHUI 1
139.| IlpeoOpazoBaHrEe TPUTOHOMETPHUUECKUX BHIPAKEHHUI 1
140. | IIpeoOpa3oBaHKE TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
141.| IIpeoOpa3oBaHKEe TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
142.| PemieHue TPUTOHOMETPUYECKHUX YPAaBHEHHUU 1
143.| PemieHue TpPUTOHOMETPUYECKUX YPaBHEHHUN 1
144.| PemieHue TPUTOHOMETPUYECKUX YPaBHEHUN 1
145.| PemeHue TpPUrOHOMETPUYECKUX YPaBHEHUHN 1
146.| Pemenue TpPUrOHOMETPUUYECKUX YPaBHEHUH 1
147.| PemieHue TpPUrOHOMETPUYECKUX YPaBHEHUHN 1
148.| PemeHnue TpUroHOMETPUUYECKUX YPaBHEHUH 1
149 KontponpHas padota: "TpuroHoMeTpudIecKre BEIPAKCHHS 1 1
| TPUrOHOMETPUYECKUE ypaBHEHUs"
150. | IloBTtopenue: Teopema ITudaropa Ha miockocTu 1
151.| IloBTOpeHUE: TPUTOHOMETPHS NPSIMOYTOJIBHOTO TPEYTOJbHUKA 1
152.| CgoiicTBa Ky0a U IpSIMOYTrOJILHOTO Mapasieenureaa 1
153.| BebluncneHue UIMH OTPE3KOB B KyOe v MPSMOYTOJIbHOM MapajuieNenuneie 1
154 [lepneHIUKyYISIPHOCTD NPAMOU U IIIOCKOCTU. [Ipu3HaK nepneHauKyaIspHOCTH 1
MPSIMON U TJIOCKOCTH
155 [lepneHIMKyIApHOCTH NPAMOM U MIOCKOCTH. [Ipu3HaK NepHeHNKYIIPHOCTH 1

HpHMOﬁ " IIJIOCKOCTH




TeopeMa 0 CylIECTBOBAHUU Y €AUHCTBEHHOCTHU MPAMOM, MIPOXOASAUIEN YeEPE3

16 TOYKY IIPOCTPAHCTBA U NEPIICHAUKYIISIPHON K IIIOCKOCTH
157.| Ili1ockocTH M NEPNEHAUKYIISPHBIE UM IIPSIMbIE B MHOIOTPAaHHUKAX
158.| IlimockocTH M MEPNEHAUKYIISPHBIE UM IIPSIMbIE B MHOIOTPAaHHUKAX
1 [Iepnennukynsp u HaxinoHHas. [locTpoeHue eprneHuKyIspa U3 TOYKU Ha
59. Py
[Tepnenpukynsp n HakinoHHas. [locTpoeHne neprneHauKyIspa U3 TOYKU Ha
160. MpaMyIO
161.| Teopema o Tpéx meprneHAUKYIsIpax (MpsiMast u 0OpaTHas)
162.| Teopema o Tpéx meprneHAUKYIsIpax (psiMasi 1 oOpaTHas)
163.| VYroa Mexay CKpeIMBAIOIIUMUCS NPIMbIMHU
[Tonck neprneHIMKyISIpHBIX OPSMBIX C TOMOIIBIO TEPIEH UK YIISIPHBIX
164. TUIOCKOCTEH
165.| OpToroHajabHOE MPOEKTUPOBAHUE
166 [TocTpoenune ceuennii Kyba, IpU3MBbI, MPABIILHON TUPAMHUIBI C TTOMOIIBIO
| OpTOroHaIBHOM NPOEKIUH
[TocTpoenue ceuenuii Kyoa, MpU3MBbl, MPABUILHOM MUPAMU/IBI C TIOMOIIBIO
167. OPTOTOHAJILHOM IIPOEKINU
CummeTpus B IPOCTPAHCTBE OTHOCUTEBHO MIIOCKOCTH. [llmockocTn cummeTrpuit
168. B MHOT'OI'paHHMKAX
169 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U INIOCKOCTH KaK CIEACTBUE
" cumMmeTpun
170.| IlpaBunbHbBIE MHOTOTpaHHUKU. Pacuér paccTosiHUI OT TOUKH J10 TUIOCKOCTH
171.| IlpaBuibHBIE MHOTOIpaHHUKU. Pacuér pacCTOSHMN OT TOYKH 10 TUIOCKOCTH
CrniocoObl ONyCTUTh NEPIEHANKYISAPbI: CUMMETPHUS, CIBUT TOYKH T10
172 NapajuieJIbHON IPSMOU
173.| CpaBur no HenapamuieabHON NPSIMOM, U3MEHEHHUE PAaCCTOSHUMN




KonTponpHas padora "B3anmMHOe pacmonokeHre MPsIMbIX U IJIOCKOCTEH B

174. . 1
IIPOCTPAHCTBE
175.| KomOunHaTtopHOE npaBmiio yMHOKEHHUs. [lepecTaHOBKH U (pakTOpHai
176.| Ywucno coueranuit. TpeyronbHuk Ilackans
177.| ®opmyna bmHoma HerotoHa
178 Kontponsnas pabora Nel: "['padbl, BepossTHOCTH, MHOKECTBA, 1
| xomOmHaropuka'
IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHus OCIen0BaTeIbHOCTENH. MeTo 1
17 MaTeMaTH4YeCKON MHIYKIIUH
180 MoHOTOHHBIE ¥ OTpaHUYEHHBIE NTOoce0BaTeIbHOCTU. McTopus ananu3a 1
| GECKOHEYHO MaJIbIX
181.| Apudmernyeckas nporpeccus 1
182.| I'eoMerpuyeckasi Mporpeccus 1
183.| beckoHeuHO yOBIBaroOIIasi TEOMETPUUYECKAS TIPOTPECCUS 1
184.| Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON MPOTPEeCcCun 1
185 JIMHEHBIN U SKCIOHEHIIMATIbHBIA pocT. Hucio e. @opmyra CiI0XKHbBIX 1
| IpOLEHTOB
186 JIMHENHBIN U SKCIOHEHIIMANIbHBINA pocT. Hucio e. @opmyra ClI0XKHbIX 1
"|  mpolEeHTOB
187 Hcnonb3oBanue mporpeccuu Ajsl peuieHus peabHbIX 33aa4 MPUKIaIHOTO 1
| xapaxrtepa
188.| KonTpoawsHas padora: "l[locienoBaTeabHOCTH U Iporpeccuu’ 1
189 [ToBTOpEHUE: Yroa MEeK Iy NPSIMBIMU Ha MIIOCKOCTH, TPUTOHOMETPHS B 1
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB
190.| IloBTOpeHUE: yroa Mexay CKpEeIMBAIOIIUMUCS NPSIMBIMH B IIPOCTPAHCTBE 1
191 I'eoMeTpuueckre METOIbI BHIYUCICHUS YTIIa MEX Ty TPSIMBIMU B 1

MHOT'OTrpaHHUKaxX




192.| JIByrpaHHbIil yroi. CBOMCTBO JIMHEHHBIX YTJIOB ABYIPAHHOTO Yria 1

193 [lepnennukynspHsie mockocty. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX 1
| mrockocreit

194 [Ipu3Hak nepnesauKyIIpHOCTH INIOCKOCTEH; TEOpeMa O MPsMOM IepeceyeHus 1

JBYX INIOCKOCTEN NEPIEHANKYIIAPHBIX TPETHEN IIIIOCKOCTH

195 [IpsimoyronbHbIN Napasuienenunen; Kyo; u3sMepeHus, CBocTBa 1
| mpAMOYroJLHOTO Mapaenenunena

196.| Teopema 0 quaroHaiau NPSMOYTOJBLHOTO MapalIeNICUNeaa U CIEACTBUE U3 HEE 1

197 CrepeoMeTpHuueckre U NPUKIIAIHbIE 33]a4, CBA3aHHbIE CO B3aUMHBIM 1
| pacroJyio)KeHHeM MPAMBIX U IIOCKOCTH

198 [ToBTOpEHME: CKpenMBarOIKECs NpsMbIe, TapaJIJIEIbHbIE ITIOCKOCTH B 1

CTaHJAPTHBIX MHOTOTPaHHUKaX

199 [Tapa napannenbHbIX IVIOCKOCTEW HAa CKPEIIBAOIINXCS MPSMBIX, pPACCTOSTHUE 1
| MeXIy CKpPEIMBAIOIMMUCS MPAMBIMH B IPOCTHIX CHTYAIMAX

200. | PaccrosHME OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH 1

>01 Brruncnenue paccTosHUN MEXTy CKpEIUBAOIIMMUCSA MPSMBIMU C TOMOIIBIO 1
| mepneHaMKyJISPHOMN IIOCKOCTH

202 TpéxrpaHHblid yroj, HEpaBeHCTBA JJIsl TPEXIPAHHBIX YIIIOB. Teopema 1
| TIugaropa, TeoOpeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yria

203.| DnemeHTHI chepruecKoi TeOMETPUH: Te0Ae3NUeCKUe JMHIH Ha 3eMiie 1

204.| KoutpoabHas pabota "Yrisl U paccTossHUS" 1

205.| Cucrematuzanus 3HaHuH "MHOTOrpaHHUK U €ro 3JIEMEHTHI" 1

206. | IIupamuga. Bugael nupamun. [IpaBuinsHas nupamuga 1

207.| Ilpusma. IIpsmas u HakitoHHAas npusMsl. [IpaBunbHas npuzma 1

208.| [Ipsmoii mapansenenumnes, NpsIMOYTOIbHBIN Mapaienenumnes, Kyo 1

209.| Bemykible MHOrorpaHHuku. Teopema Ditiepa 1

210.| Bemykibie MHOrOrpaHHuku. Teopema Oitnnepa. [IpaBuiibHbIE U 1




MOJIYIIPaBHUJIbHBIC MHOTOT'PAHHUKN

211.| KontponbHas padoTa "MHuororpanHuku" 1
212 bunapHbIii cirydaliHbIi ONBIT (MCHIBITAHUE), yCIIeX U Heynadya. HezaBucumbie 1
| wucubrtanus. Cepusi HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO yCIIEXa
213.| Cepusi He3aBUCHUMBIX HCTIBITAHUIN JIO TIEPBOTO yCIIeXa 1
214.| Cepus He3aBUCHUMBIX UcTbITaHUI bepHymim 1
215.| CnyyaliHblil BBIOOp U3 KOHEUHOI COBOKYITHOCTH 1
216. | IlpakTuyeckas paboTa ¢ UCIOIH30BAHUEM DJICKTPOHHBIX TaOIHUIL 1
217.| HenpepsiBHBIE (YHKIIMN U UX CBOMCTBA 1
218.| Touka pa3pbiBa. ACUMOTOTHI Ipa@UKOB PYHKIMH 1
219.| CsoiicTBa (DyHKIIMI1 HEIPEPHIBHBIX HA OTPE3KE 1
220.| CsoiicTBa (pyHKIMIT HEMPEPHIBHBIX HAa OTPE3KE 1
221.| Metoa UHTEPBAJIOB VISl PEIICHUSI HEPABEHCTB 1
222.| Metoa MHTEPBAJIOB VISl PEIICHUSI HEPABEHCTB 1
223.| Metoa MHTEPBAJIOB VISl PEIICHUSI HEPABEHCTB 1
224.| TlpumeHeHHE CBOMCTB HENPEPBIBHBIX QYHKITUN TSl PEIICHUS 3a/1a4 1
225.| IIpumeHeHHe CBOMCTB HEMPEPBIBHBIX (DYHKIIUI 715 pelIeHus 3a1a4 1
226.| IlepBas u BTOpast NpOU3BOAHBIE QYHKITUU 1
227.| OmnpenaeneHue, reOMETPUYECKUI CMBICT TPOU3BOTHOM 1
228.| Ormpenenenue, GU3NUECKUNA CMBICT TPOU3BOIHON 1
229.| VYpaBHeHHE KacaTelbHOU K rpaduky GyHKIIUN 1
230.| VYpaBHeHHE KacaTelbHOU K rpaduky GyHKIIUN 1
231.| IIpousBojHBIC 3JI€MEHTAPHBIX PYHKINN 1
232.| IIpousBoaHbIE 37€MEHTAPHBIX (QYHKIMH 1
233.| IIpousBojHas CyMMBbI, IPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUIH 1
234.| IlpousBoJHAas CyMMBI, IPOU3BEAECHUS, YACTHOTO U KOMITO3UIIMK (DyHKIMH 1




235. | IIpousBoaHAas CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUI 1
236.| Kourponsnas padora: "[Ipoussoanas” 1
237.| IloBropenue, 0600mIeHHE, CHCTEMaTH3alns 3HAaHUH: ""Y paBHEHUS" 1
238.| IloBTopenue, 0600mEeHne, cucTemMaTn3anus 3HaHui: "OyHkiun" 1
239.| HWroroBast KOHTpoOJbHas paboTa 1
240.| WroroBasi KOHTpoOJbHas paboTa 1
241.| TloBTopeHue, 0600IIEHIE, CUCTEMATH3AIIUSI 3HAHUI 1
242.| TlonsThe BEKTOpa Ha IIOCKOCTH U B TPOCTPAHCTBE 1
243.| CymMa BEKTOpPOB 1
244.| Pa3HOCTH BEKTOPOB 1
245. | TlpaBumno napasienenurena 1
246.| YMHOXEHHE BEKTOPA HA YHUCIIO 1
247.| Pa3noxenue Bekropa 1o 6azucy TpE€x BEKTOPOB, HE JIEKALUX B OJJHON 1

MJI0CKOCTH
248. CkansipHO€ MpoU3BeIeHNE 1
249,

Brruncnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
250. -

[Ipocreiiue 3ana4u ¢ BEKTOpaMu 1
251. o

[Ipocreiiue 3a1a4u ¢ BEKTOpaMH 1
252. o

[Ipocreiiue 3a1a4u ¢ BEKTOpaMH 1
253. o

[Ipocreiiue 3ana4u ¢ BEKTOpaMu 1
254. o

O06o01eHne u cucTeMaTu3alus 3HaHu! 1
255. o

O06o01eHne u cucTeMaTu3alus 3HaHu! 1




256.

HTorosas KoHTpoJbHAs padoTa

257 Yrorosas KOHTpOJIbHAs paboTa

258.|  OGo6uIeHNe U cHCTeMATH3aWKS 3HAHNIT

259. | Ciyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. JluarpaMmma
pacnpeeneHus

260.| Omnepanuu HaJ ciy4allHBIMU BeIMUUHaMU. [Ipumepsl pacnpeaeneHui.
bunapnas ciydaiiHas BeIu4rHa

261. I'eomerpuueckoe pacnpenenenue. bunomuansHoe pacnpeseneHue

262.| MaremaTtnueckoe OXUAAHNAE CIIydalHON BennduHbl. COBMECTHOE
pacnpesiesieHue AByX CIy4yailHbIX BEJIMYUH

263.| HesaBucumsle cirydaiinple BenuurHbl. CBOMCTBA MATEMAaTHYECKOTO OKUJAHMSL.
MareMatnueckoe 0XKuAaHNue OMHAPHOMN CITy9aifHOM BEJTMYUHBI

264.| Matemarudeckoe 0XXHMJIaHHE T€OMETPHUUECKOr0 U OMHOMHUAIBHOTO
pacrnpeneneHuit

265. Jlucnepcus U CTaHAAPTHOE OTKIIOHEHUE

266. Jucnepcust OMHApHOU ciydaitHO# BenrmunHbl. CBOWCTBA TUCIIEPCUU

267.| Maremarnueckoe OXUIAHUE IPOU3BEACHUS U AUCIIEPCHUSI CYMMBbI HE3aBUCHMBIX
CIIy4ailHbIX BEJINYMH

268. [IpakTuueckas paboTa ¢ UCIOIb30BAHUEM IEKTPOHHBIX TAOIHUIL

269. | Hucnepcus 6uHomuansHoro pacnpezaenenus. Ilpaktuueckas padota ¢
UCIOJIb30BAHMEM 3JIEKTPOHHBIX TaOIUI]

270.

O00011IeHNE U CUCTEMATU3ALINS 3HAHUN




271.

Kontponsnas padota Ne2: "Ucnbitanus bepuymm. CiaydaiiHpie BETUYHHBI U

" 1 1
pacrpeesieHus
272. O00011IeHME U CUCTEMATU3ALIUS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 272 18




11 KJIACC

KoaunuyecTBo yacoB

Ne Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoThI padoThI

1 [IpumeHeHne nporu3BOIHOM K Hccae10BaHUIO (GYHKIIMI HA MOHOTOHHOCTh U 1
' SKCTPEMYMBI

5 [IpumeHeHue Mpor3BOIHOM K Hccae10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 1
' SKCTPEMYMBI

3 [IpumeHneHue Mpor3BOIHON K Hccae10BaHUIO (YHKIIMI HA MOHOTOHHOCTh U 1
' SKCTPEMYMBI

4 [IpuMeHeHne MpoON3BOIHOM K MCCIEA0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD U 1
' OKCTPEMYMBI

s [IpuMeHeHre Mpon3BOIHOM K MCCIEA0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD U 1
' OKCTPEMYMBI

6 IIpumMeHeHue Mpor3BOIHON K UCCIIEI0BAaHHUIO (PYHKIMI HA MOHOTOHHOCTb U 1
' OKCTPEMYMBI

; HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHbBLIETO 3HAYEHUs] HENPEPbIBHON (YHKIUU 1
' Ha OTPE3KE

g HaxosxaeHne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1
' Ha OTPE3KE

9 HaxosxaeHne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1
' Ha OTpe3Ke

10 HaxosxaeHne HanOoJIbIIero ¥ HAMMEHBIIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1

Ha OTpPEe3Ke




Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUSI HEMPEPHIBHON (QYHKITHH

11. 1
Ha OTpE3Ke

1 HaxoxneHne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (DYHKITUU 1
" | HaoTpeske

13 [IpuMeHeHnne mpon3BOIHOM 711 HAXOXKICHUS HAWTYUIIeTO PEIICHHS B 1
' MPUKJIaJHBIX 3a/1a9ax

14 [IpuMeHeHne mpoN3BOTHOM 711 HAXOXKICHUSI HAWTYUIIETO PEIICHHS B 1
' MPUKJIaHBIX 3a/1a9ax

1s [IpuMeHeHnne mpon3BOIHOM JIst OTIPEIETICHUSI CKOPOCTHU U YCKOPEHUSI 1
' nporiecca, 3aJaHHoro GopMyIion uiu rpapuxom

16 [IpuMeHenne mpon3BOTHOM IJIst OTIPEICTICHUSI CKOPOCTH U YCKOPECHHSI 1
' nporiecca, 3agaHHoro GopMyIion uiu rpapuxom

17. Kommnozumus hyHkimii 1

18. Kommnosunus ¢yHkimit 1

19. Kommno3unus ¢pyHkumii 1

20. I'eomerpuueckue oOpa3bl ypaBHEHUN HAa KOOPAWHATHOM MIIOCKOCTH 1

21. I'eomerpuueckue oOpa3bl ypaBHEHU Ha KOOPAWHATHOM MJIOCKOCTH 1

22. Kontponbnas padota: "UccnenoBanue GyHKIIUN ¢ TOMOIIBIO TPOU3BOIHON" 1

23. [ToBTOpenue Temsl "KoopanHaTel BEKTOpa HA INIOCKOCTH U B IPOCTpaHCTBE" 1

24. [ToBTOopenue Tems! "CkansipHOoe TPOU3BEACHUE BEKTOPOB" 1

25. [ToBTOpenue Tems! "Borurcienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1

26. [ToBTOpeHue Temsl "YpaBHEeHUE TPSAMOiL, MPOXOAALIEH Yepe3 ABE TOUKU" 1

27. YpaBHEeHHE MJIOCKOCTH, HOPMallb, YPaBHEHHE IJIOCKOCTH B OTPE3KAX 1

28. YpaBHEHHE IJIOCKOCTH, HOPMaJjb, YpaBHEHUE MIJIOCKOCTH B OTpE3Kax 1

29. BekropHoe npousseneHue 1

30. JIuneliHble HEPABEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE 1

31. JIuneliHble HEPABEHCTBA, JIMHEMHOE TPOTrpaMMHUPOBAHUE 1




32. AHaTUTHYECKUE METO/Ib pacy€Ta yriia MeXy MPsSIMbIMA B MHOTOTPaHHUKAX 1
33. AHanuTHYeCKUE METO/IbI pacuéTa yrila MeX/1y IJIOCKOCTMHU B MHOTOTpaHHUKaX 1
34. ®dopmyna pacCTOSIHUS OT TOUKH JI0 TUNIOCKOCTH B KOOPJAMHATaX 1
35. HaxosxaeHne pacCTOSHUI OT TOYKH 0 THIOCKOCTH B KyOe 1
36. HaxoxpaeHue paccTosiHui OT TOYKHU A0 IUIOCKOCTH B IIPaBUIIBHON MUpPaMUE 1
37. KonTponbHas pabora "AHnanutuyeckas reomMmerpus’” 1
38 HepasenctBo Uebniera. Teopema UeOrimera. Teopema bepuysum. 3akon 1
" | OConpLIMX YMCeN
39 HepasenctBo Uebniera. Teopema UeOniea. Teopema bepuyum. 3akon 1
" | GONBIIMX YHCEN
20 HepasenctBo Uebnimena. Teopema Uebnrmesa. Teopema bepuymum. 3akon 1
" | OonpmMX YMCen
41. Br100pouHBIi METOT MCCIIETIOBAHMIA
42. [IpakTnueckas paboTa ¢ UCIOIH30BAHUEM IEKTPOHHBIX TAOIHUIL
43, [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX
[TepBooOpa3ubie anemMeHTapHbIX GyHKIUN. [IpaBuia HaX0XKACHUS 1
a4 1EepPBOOOPA3HBIX
45 [TepBooOGpa3ublie anemenTapHbIX GyHKIMH. [IpaBuna HaxoxaeHUS 1
" | mepBOOOpa3HBIX
46. Huterpan. ['eomeTpuyeckuii CMbICI HHTErpaia 1
47. Brruncnenue onpenenénnoro uaterpana no gopmyne Herorona-Jleitbnuna 1
48. Brruncnenue onpenenénnoro uaterpana no gopmyne Herorona-Jleitbnuna 1
49. [IpumeHeHne uHTErpana Uit HaX0XKACHUS TUIOIIa/Ie TUIOCKUX (puryp 1
50. [IpumeHeHne UHTETpana JUis HaX0XKACHUI 00bEMOB T€OMETPUIECKHX Tell 1
51. [Tpumeps! pemienuit tuddepeHINaIbHBIX YpaBHEHUN 1
52. [Tpumeps! pemienuit tuddepeHIMaIbHBIX YpaBHEHUN 1




MaremaTuueckoe MOJCIIMPOBAHUC PCAJIBHBIX NPOLECCOB C TIOMOIIBIO

53. o 1
mddepeHnanbHbIX ypaBHEHUH

54. KonTpomnsnas padora: "[leppooOpasznast u uaTerpan” 1

55. Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu 1

56. Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu 1

57. Tpuronomerpuueckue GyHKIINU, UX CBOWCTBA U IpapUKH 1

58. Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U IpapUKH 1

59. Tpuronomerpuueckue GyHKIINU, UX CBOWCTBA U IpapUKH 1

60 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
’ TPUTOHOMETPHUUYECKON OKPYKHOCTH

61 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
' TPUTOHOMETPHUUYECKON OKPYKHOCTH

6 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIIO 1
' TPUTOHOMETPUUECKON OKPYKHOCTH

63 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
' TPUTOHOMETPUUYECKOMN OKPYKHOCTH

64. Pemenune TpuroHoOMeTpHUUECKUX HEPABEHCTB 1

65. Pemenune TpuroHOMeTprUUECKUX HEPABEHCTB 1

66. Pemenune TpuroHoOMeTpHUUECKUX HEPABEHCTB 1

67. Pemenune TpuroHOMeTprUUECKUX HEPABEHCTB 1

68 Kountponsnas pabora: "['paduku TpuroHoMeTpu4ecKux QyHKIIHA. 1
' Tpuronomerpuueckue HepaBeHCTBA"

69. CeueHnsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI

70. CeueHMsi MHOTOIPaHHUKOB: METOJI CJIEJIOB

= CeueHMsi MHOTOIPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NIEPECEUEHUS IPSMBIX U 1
" | mmockocreit

72. [TapannenbHble NpsMBIE U IUIOCKOCTH: NTAPAJIJIENIbHBIE CEUEHUS 1




73. [TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLLICHUI
[TapanienbHble NpsAMBIE U IUIOCKOCTH: YTJIbl MEXKAY CKPELIMBAIOLIUMUCS
4 OPAMBIMU
[lepnieniuKynsspHbIE MPSIMBIE U IUIOCKOCTH: CTaHJAPTHBIE Maphbl
7> MEPIEHIUKYIISIPHBIX TUNIOCKOCTEH U MPSAMBIX, CHMMETPUU MHOTOT'PAHHUKOB
76. [lepneHiuKynsgpHBIE MPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIIEHIUKYIIpax
[TepnienquKynsipHBIE TIPSMBIE U TUIOCKOCTH: BHIYUCIICHUS IJTUH B
77 MHOTOIPaHHHKAX
; [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI IS TUIOIAJEH,
8 COOOpaXkeHus OI00us
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI 171 TUIOILAJIEH,
7 COOOpaXkeHus OI00us
[ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI 171 TUIOILAJIeH,
80. COOOpaXKeHus oI00us
[Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
81. YacTH, COOOpaKEHUs MOA00Us
[Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
82. 4acTH, COOOpaKEHHUS IO00Us
KontponbHas padota "[loBTOpeHHE: MHOTOTPAHHUKH, CEUCHHS
83. MHOTOI'PaHHUKOB"
I'enepanbHas COBOKYITHOCTh U CTy4aiiHas BHIOOpKA. 3HAKOMCTBO C
84. BBIOOPOYHBIMU XapakTepucTukamu. OLeHKa CpeTHEro U TUCTIEPCUr
reHepaTbHON COBOKYIMHOCTH C TIOMOIIIbIO BBIOOPOUYHBIX XapaKTEPUCTHK
['enepanbHas COBOKYITHOCTH M clydaifHast BBIOOpKa. 3HAKOMCTBO C
85. BBIOOPOYHBIMU XapakTepucTukamu. OLeHKa CPeTHET0 U TUCTIEPCUH
reHepalibHONH COBOKYITHOCTH C ITOMOIIBIO BEIOOPOUHBIX XapaKTEPUCTUK
86. OneHrBaHue BEpOATHOCTEH COOBITUI 1O BBIOOPKE
87. Cratuctnueckas runoresa. [IpoBepka npocTeinx runores ¢ NOMOIIbIO




CBOMCTB U3y4YEHHBIX pacIpeneIcHun

CratucTtuueckas runoresa. [IpoBepka npocTeiinx runores ¢ HOMOIIbIO

88 CBOWCTB M3y4YEHHBIX paclpeneaecHuin 1
89. [TpakTudeckas paboTa ¢ HCIIOIH30BAHUEM IJICKTPOHHBIX TAOJIHII 1
90. OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
91. OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
92. OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTebHBIX HEPABEHCTB 1
93. OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
94. OcHOBHBIE METO/IbI PEIIEHUS JOrapu(PMUUECKUX HEPABEHCTB 1
95. OcHOBHBIE METO/IbI PEIIEHUs JOTapu(PMUUECKUX HEPABEHCTB 1
96. OcHOBHBIE METO/IbI PEIIEHUS JOTapU(PMUUECKUX HEPABEHCTB 1
97. OcHOBHBIE METO/IbI PEIIEHUs JOTapu(PMUUECKUX HEPABEHCTB 1
98. OcHOBHBIE METOBI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
99. OcHOBHBIE METOIBI PEIIECHUS UPPALIMOHATIbHBIX HEPABEHCTB 1
100. | OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATIbHBIX HEPABEHCTB 1
101.| OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATILHBIX HEPABEHCTB 1
102. | [I'paduueckue MeTo/bl pellIeHHs HPPALMOHAIBHBIX YPAaBHEHHH 1
103.| [I'paduueckue MeTOAbI pelIeHHs HPPALMOHAIBHBIX YPAaBHEHHH 1
104.| I'paduyeckre METOJIbI pEIICHUS TTOKA3aTeIbHBIX YPaBHEHUM 1
105.| I'paduueckue MeToAbl peleHHs OKa3aTeIbHbIX HEPABEHCTB 1
106. | ['paduueckue MeTobl pelIeHHs JOrapuPMUUECKUX YPAaBHEHUH 1
107.| I'padudeckrie METOABI PELICHHS JTOTapHU(PMUUIECKUX HEPABEHCTB 1
108. | [I'paduueckue MeTobl pereHus JorapupMHUUECKUX HEPAaBEHCTB 1
109 I'padrueckue MeTo bl peleHNs MOKa3aTeIbHbIX U JJOrapu(pMUIECKUX 1
| ypaBHeHWi
110. | I'paduueckue MeTo/bI pelIeHHs MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 1




YpaBHEHUI

I'padmyeckue MeTOIbI pelIeHUS TIOKA3aTeNbHBIX U JIOTAPU(PMUICCKIX

111. 1
HEPaBCHCTB

112 I'padmyeckue MeTO bl PelIeHUS TIOKA3aTeIbHBIX U JIOTAPU(PMUICCKIX 1
| HepaBeHCTB

113, KonTtponsHast padota: "MppanuoHanbHeie, TOKa3aTeIbHbIEC U JIOTapu(hMUIECKIe 1

HepaBeHCTBa"

114.| OO0BéM Tena. OObeM NMPSIMOYTOIBLHOTO TapaJlIeIIeuIe a

115.| 3amaum 00 yBOCHHH Ky0a, 0 KBaaparype Kyda; O TPUCEKIIMH YTiia

116 CrepeoMeTpHrueckue 3a/1aui, CBA3aHHbIE C 00bEMOM MPSIMOYTOJILHOTO 1
| mapamnenenumnena

117 [Mpuknamabie 3a/1a49u, CBI3aHHBIC C BEIYUCIICHHEM 00BEMA TIPSIMOYTOJILHOTO 1
| mapaienenumena

118.| OOBEM MPAMOI TPU3MBI 1

119 CrepeoMeTprieCKUe 3a/1a4M, CBI3aHHBIC C BEIYMCICHUEM 00BhEMOB TPSIMOM 1
" IpU3MEI

120.| IlpuxmamHble 3a1a4M, CBA3aHHBIE ¢ 00BEMOM MPSMOMN TTPU3MBI 1

121 Brruucienue o0EMOB TeN ¢ MOMOIIBIO OTIpeneIEHHOT0 HHTerpana. O0bEM 1
| HaAKJIOHHOM IPU3MBI

122 Brruucienue o0EMOB TeN ¢ MOMOIIBIO OTIpeneIEHHOTO HHTerpana. O0bEmM 1
"| mupamMuIBl

123.| @opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1

124.| @opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/ C OOIIUM YIIIOM 1

125.| CrepeoMeTpHuecKue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOW MPU3MBI 1

126. | CrepeoMeTpHuecKUe 33a/1a4i, CBA3aHHbIE C 00bEMaMU THPaMU/IbI 1

17 [Mpuknanueie 3anaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM 1

HaKJIOHHOM IMPU3MBbI




128.| Ilpuxmagasie 3amaun mo Teme "OO0BEMBI Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHU/IBI

129.| IIpumenenue 06bEMOB. BrrunicieHne paccTosHUS 10 MI0CKOCTH

130. | KownTtpospHas paboTa "O06béM MHOTOTpaHHHUKA"

131 [IpuMepr! HEPepBIBHBIX CIy4aiHbIX BeandnH. OyHKIMS IUIOTHOCTH 1

BEPOSITHOCTH

132 PaBHOMepHOEe pacnipenenenue. [Ipumepsl 3a1a4, NPUBOAAIIUX K 1
| moKa3aTeNsHOMY U K HOPMAJbHOMY PACIIpeIeIeHHIM

133.| ®DyHKUMSA IVIOTHOCTH BEPOSITHOCTHU MTOKA3ATENBHOIO PaCIpeaeIeHUs

134.| ®OyHKUMSA IVIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO PacpeeieHUs

135 KowmmnekcHeie unicna. AnreOpanueckas 1 TPUrOHOMETpUYecKasi GopMbl 3alHCH 1
| KOMIUIEKCHOTO Yncia

136 KommnekcHeie ynicna. AnreOpanueckas 1 TPUrOHOMETpUYecKasi GopMbl 3alHCH 1
| KOMIUIEKCHOTO Yncia

137.| Apudmerndeckue onepamnuy ¢ KOMIUICKCHBIMHU YHUCTIaMU 1

138.| Apudmerndeckue onepanuy ¢ KOMIUIEKCHBIMHU YHUCTIaMU 1

139.| H300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAWHATHOMN TIIOCKOCTH 1

140. | M3o0OpaxkeHNEe KOMILJIEKCHBIX YHCET Ha KOOPIAUHATHOMN TIOCKOCTH 1

141.| ®opmyna Myaspa. KopHu N-o0ii cT€NeHU U3 KOMILJIEKCHOTO YUCa 1

142.| ®opmyna Myaspa. KopHu N-0ii cTENEHU U3 KOMILJIEKCHOTO YUCa 1

143 [IpumeHeHre KOMIUIEKCHBIX YUCEI JUI pelieHns GU3NYECKuX u 1
| TeOMETPHYECKHX 3a/1au

144.| KoutpoawsHas pabora: "KomriekcHble yrca 1

145.| HarypanbpHble U Li€NbIE YMCIa 1

146.| HarypanbHble U LiENbIE YMCTIA 1

147.| IlpumeHeHUE NPU3HAKOB JEIMMOCTH LIEIbIX YUCEI 1

148.| IlpumeHeHUE NPU3HAKOB JEIMMOCTH LIETbIX YUCEI 1




149.| IIpumenenue npusHakoB aenumocty nensix yncen: HO n HOK 1

150. | IIpumenenue npusHakoB aenumocty Hensix yncen: HOJ u HOK 1

151.| IIpuMeHeHHe NPU3HAKOB JEIMMOCTH LIEIbIX YUCEN: OCTATKH 110 MOIYIIIO 1

152.| IIpuMeHeHHe NPU3HAKOB JEIMMOCTH LIEIIbIX YUCEN: OCTATKU 110 MOIYIIIO 1

153 [IpumeHeHne NpU3HAKOB AETUMOCTH LIEJIbIX YHCEN: AIrOpuT™ EBKnmna s 1
"|  pelieHwms 3a1a4 B [EJBIX YUCIAX

154.| KowntponwsHas pabora: "Teopus nensix uncen"” 1

155. | Iwmmaapuyeckas MoBEpXHOCTh, 00pa3yOMNe MHIMHIPUUIECKON MTOBEPXHOCTH 1

156. | Iwmmnap. Ipsamoit kpyrosoit nvimHAp. [nomans MOBEpXHOCTH HUIUHIAPA 1

157.| Konuyeckas MmoBepxHOCTh, 00pa3yrolne KOHNIeCKO moBepxHocTu. Konyc 1

158.| CedeHue KOHYCA MIOCKOCTHIO, TAPALIEIbHOM MIIOCKOCTH OCHOBAHMS 1

159. | VYceuéHHslil Konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

160.| Ilmomaas 6OKOBOM MOBEPXHOCTH M TOJIHOM MOBEPXHOCTH KOHYCA 1

161.| Ilmomaas GOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1

162 CrepeomeTpuyecKkue 3a/1a4 Ha J0KA3aTENbCTBO U BBIUNCIEHUE, IOCTPOCHUEM 1
| cedeHmii mMIMHIPA, KOHYCA

163 CrepeomeTpuiecKue 3a/1a4 Ha J0KA3aTEIbCTBO U BBIUMCIECHUE, IOCTPOCHUEM 1
| ceueHWi LMIMHAPA, KOHYCA

164.| IlpuxnagHeie 3a1a4u, CBSI3aHHBIE C IIUITMHIPOM

165.| IlpuxnanHble 3a1a4u, CBA3aHHbIE C HUIUHAPOM

166. | Cdepa u map

167 [Tepeceuenue chepsl u mapa c miockoctbio. Kacanue mapa u cepsi 1
| 1mockocTho. Bua u n3o0paskeHue mapa

168 Ilepeceuenue chepsl U mapa ¢ miockocTeio. Kacanue mapa u chepbt 1
| mockocThio. Bun u n3o0paxeHue rapa

169.| VYpasHenue chepsl. [Inomans chepsl u e€ yacreit 1




170.| Cummetpus cdepsl U mapa 1

171 CrepeoMeTpHruecKre 3a/1a4l Ha JOKA3aTeIbCTBO U BHIYMCIEHUE, CBSI3aHHBIE CO 1
| chepoii 1 mapom, IOCTPOCHUEM UX CEYEHHH TIIIOCKOCTHIO

172 CrepeoMeTpHruecKkre 3a/1aui Ha JOKA3aTeIbCTBO U BHIYMCIECHUE, CBSI3aHHBIE CO 1
| chepoii 1 mapom, IIOCTPOCHUEM UX CEYEHHH TITIOCKOCTHIO

173.| IlpuxiagHbie 3aa4d, CBSI3aHHBIC CO CEpoil U mapoM 1

174 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYUCIIEHHUS B OKPYKHOCTH, 1
| craHgapTHbIE MOA00UsS

175.| PaznuyHble KOMOWHAIIMY TEJ BpallleHUs! 1 MHOTOIPaHHUKOB 1

176.| 3amaum mo TeMe "Tena u MOBEPXHOCTH BpallleHHs " 1

177.| 3amgaum mo TeMe "Tena u MOBEPXHOCTH BpallleHHs " 1

178.| KoutponrsHas padota "Tena u moBepXHOCTH BparieHus" 1

179 [TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX cOObITHIA. [IpuMep 3amaun, 1
| mpuBomsEeii K pacnipenenenuio [lyaccona

180.| IlIpakTudeckas paboTa ¢ UCIOIH30BAHUEM AJICKTPOHHBIX TaOIHUIL 1

181 Cucrema ¥ COBOKYITHOCTh YpaBHEHMI. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- 1
"I cnenctBus

182 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI- 1
"| cnencrBus

183 OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEMN pallMOHAJIbHBIX 1
| ypaBHeHW

184 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U COBOKYITHOCTEH UPpPallMOHAIBHBIX 1
| ypaBHeHWI

185 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM M COBOKYITHOCTEM MOKa3aTeIbHbBIX 1
| ypaBHeHwMi

186 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH MOKa3aTeIbHbBIX 1

yYpaBHEHUH




OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMUIECKUX

187. . 1
YpaBHEHUU
188 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMUIECKUX 1
| ypaBHeHMI
[IpuMeHeHne cucTeM K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3
189.| pa3nuyHBIX 00JacTell HAYKH U PEATBbHOM KU3HH, MHTEPIPETALNS TOTYIEHHBIX 1
pe3yIbTaToOB
[IpuMeHeHne cucTeM K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33]1a4 U3
190. | pa3nuyHBIX oOMacTel HAyKW U PeabHOM MKU3HU, HHTEPIPETALUs OTYyUEHHBIX 1
pe3yIbTaToOB
[IprMeHeHne HEpaBEeHCTB K PELICHUIO0 MAaTEMAaTUYECKUX 3a7a4 U 3a/1a4 U3
191.| pa3IUYHBIX 00JIACTEH HAYKU U PEATbHOU KU3HH, HHTEPIIPETAINS TOJTYICHHBIX 1
pe3yIbpTaToB
192 KonTtponbnas padoTa: "CuctemMbl palliOHATBHBIX, HPPAITMOHATBHBIX 1
| moKa3aTeNBHBIX M JIOrapU(PMUUECKUX YPABHEHU"
193.| PanuoHanbHbIC YpaBHEHHS C ITapaMeTpamMu 1
194.| PamnmoHanbHbIE HEPABEHCTBA C MapaMeTpaMu 1
195.| ParmoHanbHbIE CUCTEMBI C TapaMeTpaMu 1
196.| HMppauuoHanbHble YpaBHEHUS, HEPABEHCTBA C [TapaMEeTPAMM 1
197.| MHppanuoHaibHbIE CUCTEMBI C TApaMETPAMHU 1
198.| Iloka3arenbHble ypaBHEHHUs, HEPABEHCTBA C ITApaMETPAMU 1
199.| Iloka3zarenbHbIE CUCTEMBI C TApaMETPaMU 1
200.| Jlorapudmmuueckue ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1
201. | Jlorapudmuyeckue CUCTEMbI C TapaMeTPaMH 1
202.| TpuUroHOMETpHUYECKHE YPaBHEHUs C ITapaMeTpaMu 1
203.| TpuroHomerpruuyecKkue HEpABEHCTBA C apaMeTpaMu 1
204.| TpuroHoMeTpHUUYECKUE CUCTEMBI C TapaMeTpaMu 1




ITocTpoenue u uccnenoBaHUE MATEMAaTUYECKUX MOJIENIEH pealbHbIX CUTYalui C

20> IIOMOIIIBIO YPABHEHMI C ITapaMeTpamMu

5 [TocTpoenue u uccnenoBaHUE MATEMAaTUYECKUX MOJIENIEN pealbHbIX CUTYalui C
06. IIOMOIIIBIO CUCTEM YPAaBHEHMM C IapaMeTpaMu

207 [TocTpoenue u uccnegoBaHNE MaTEMAaTUYECKUX MOJIETIEN PEAJIbHBIX CUTYallul ¢

IIOMOIIBIO CUCTEM YPaBHEHUH € TapaMeTpamu

208.| KoutponbHas pabora: "3angaun ¢ nmapamerpamu"

209. | OObém mmHapa. Teopema 06 06bEME MPAMOTO MUITUHIPA

210 Brruucnenue 00EMOB TeN € MOMOIIBIO OTIpeeIEHHOT0 HHTerpana. O0bEmM
"| xoHyca

211. | TInomaau 6O0KOBOM U MOJTHON MOBEPXHOCTH KOHYCA

21 CrepeoMeTprieCcKHue 3a/1a4M, CBI3aHHBIE C BEIYMCIEHUEM 00HEMOB ITMIIMHIPA,
" xoHyca

213. | Tlpuknagnsle 3amauu o Teme "OOBEMBI U TUIOIIAAM TOBEPXHOCTEH Tem"

O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [Lnomanp
214.| cdepsl. CTepeoMeTpHIECKUE 3a/1a4H, CBI3aHHBIC C BBIYUCICHHEM 00BEMOB
mrapa, apoBoro CErMEHTa 1 MapoBOro CEKTopa

[Tpuknagaeie 3agaun 1mo Teme "OOBEMBI Ten'", CBA3aHHBIE ¢ 00BEMOM IIapa
215. | momazapio cheprl. COOTHOIICHUS MEX Y TUIOIIAIMU TOBEPXHOCTEH 1
00BéMaMHU ITIOJOOHBIX TENI

[TonoOHbIe Tema B mpocTpaHcTBe. MI3MeHeHne 00béMa 1pu 1o 1001 u.
216.| CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHBIC C BBIYUCIICHHEM 00BEMOB TEI U
IJTOIIAJIEH TOBEPXHOCTEH

217.| KoutpoasHas pabota "[1nomaamu noBepxHOCTU U 00bEMBI KPYTIIbIX Tel"

JIBm>xeHus npoctpancTBa. OToOpakeHus. [IBrkeHust 1 paBeHCTBO QUTYp.

218. . y
OGH.II/IG CBOUCTBA ABUXCHUU

Bugsl 1BuKeHMIA: napanneanHI?I IEPCHOC, HCHTPAJIbHass CUMMCTpPU,

219. N
3¢pKajabHas CUMMETpPHS, IOBOPOT BOKPYT MPSAMOU




220.| IIpeo6pazoBanus momobus. [Ipsimas u chepa Ditnepa 1
221. FeOMeTqueCKI/Ie 3aJ1auu Ha IPUMCHCHUEC JABMIKCHUS 1
222.| KontponbHas paboTa "BekTopsl B mpocTpaHcTBe" 1
223.| KoBapuanus aByx cirydaitHeIX BednuuH. KoadduumenTt xoppensunn 1
. OBMECTHbBIE HAOIIOACHHUS ABYX BEJINYHH
224.| C 0 yX 1
. BIOOPOYHEIHA KOYDPUIIUEHT KOPPETIILINT
225.| BwIO 1
226.| Pasnnuume Mexay JMHEHHOM CBA3BIO U NIPUYMHHO-CIIEACTBEHHOM CBA3BIO 1
. WHEWHas perpeccus
227 JI 1
228. | IlpakTuyeckas paboTa ¢ UCIOIB30BAHUEM DJIEKTPOHHBIX TaOIHUIT 1
229.| IloBropenue, 06001eHNe, cucTeMaTu3alus 3HaHuil: "YpaBHeHus" 1
230.| IloBTopenme, 0600IIEHIE, CHCTEMAaTH3allsl 3HAHU: "YpaBHEHUS" 1
531 [ToBTOpenue, 0600IIEeHNe, cucTemaTr3anus 3Hanui: "YpaBHeHus. CucTeMbl 1
" ypaBHeHwuii"
232. | TloBropenue, 06001IeHNE, ccTeMaTn3anus 3HaHuii: "HepaBercTra"
233.| TloBropenue, 0600mIeHNE, ccTeMaTn3anus 3HaHui: "HepaBercTra"
234.| TloBTopenue, 06001IeHNE, cucTeMaTn3anus 3HaHuii: "HepaBencTra"
IToBTOpenue, 0000IIEeHNE, cucTeMaTu3anusa 3Haduii: "[IlponsBoaHas u eé
235 ’ ’ 1
"| npumenenue"
IToBTOpenue, 0000meHNEe, cucTeMaTu3anys 3Hanuii: "[Ipon3BoaHas u eé
236 ’ ’ 1
| npumMeHnenue"
IToBTOpenue, 0000IIeHNE, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u eé
237 ’ ’ 1
"| npumenenue"
538 [ToBTOpEeHME, 0000IIEHNE, crucTeMaTr3alus 3HaHui: "MIHTerpail u ero 1
| mpumeHenue"
239.| IloBtopeune, 0000mEenHNe, cucTeMaru3anud 3Hannii: "Oyakun"”
b b
240.| IloBtopeune, 0000mEHNEe, cucTeMaTu3anud 3Hannil: "Oyakun"”
b b




241.| TloTopeHnue, 06001IeHNE, cCCTeMaTH3alus 3HaHui: "OyHKImn" 1

242.| MHroromas KOHTpOJIbHAs paboTa 1

243.| MHrorosas KOHTpoJIbHAs paboTa 1

244.| TloBTopenue, 0000IICHNE, CHCTEMATU3AIINS 3HAHUI 1
Ob6o6maromee moroperne 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

245.| KJaccoB, cucTemaTu3aus 3HaHui: "[lapamienbHoCTh NPSAMBIX U IVIOCKOCTEN B 1
npocrpaHcTae”

246 O6o6maromniee noproperue 11 noustuii u MeTo0B Kypca reomerpun 10-11 1

| Kmaccos, cucreMaTh3anys 3HaHui: "BexTopsl B pocTpancTBe”

247.| OO6oOmaroniee nosropenue 11 nonaruii u meronos Kypca reomerpun 10-11 1
KJIaCCOB, CUCTEMAaTH3alMs 3HaHUI: "BekTopsl B mpocTpaHcTBe"

248.| OO6oOmaromee nosropenue 11 nonaruii u meronos Kypca reomerpun 10-11 1
KJIaCCOB, cucTeMaru3ais 3Hanuii: "O0beM MHOTOTpaHHHKA"

249. | OO6oOmaromee nosropenue 11 nouaruii u meronoB Kypca reomerpun 10-11 1
KJIacCOB, cucTeMaru3aius 3Hanui: "O0beM MHOTOrpaHHUKa"
O6o6matomiee moBropeHue 11 moHsITHII 1 METOIOB Kypca reomeTpun 10—11

250. KJIacCOB, cucTeMaru3ainus 3Hanuii: "[1momnaayu moBepxHocTy U 00BEMBI 1
KpyrJibIxX Ten"
O6o06matomiee nmoBropeHue 11 moHsITHIA 1 METOOB Kypca reomeTpun 10—11

251. KJIacCOB, cucTeMaru3anus 3Hanuii: "[1momnaayu moBepxHocTu U 00BEMBI 1
KpyTrJbix Ten"

252. ' Yrorosas KOHTpPOJIbHAs paboTa 1

253 Yrorosas KOHTpPOJIbHAs paboTa 1

254. [ToBTOpeHue, 06001IeHNE U cUCTEMaTU3alUs 3HAHUI 1

255 | Mcropust pa3BUTHS CTEpEOMETPHM KaK HayKu U €€ poJib B pa3BUTHH 1

COBPCMCHHBIX NMHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT UM




256. | Hcropus pasBUTHSA CTEPEOMETPUM KaK HAYKU U €€ POJlb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT Ul

257. | Hcropus pa3BuTHS cTepeoOMETpUU KaK HAyKu U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

258. | Mcropus pa3BUTHS cTepeOMETpPUU KaK HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

259. | Hcropus pa3BUTHS cTepeOMETpHU KaK HAyKu M €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT UM

260.| Hcropus pa3BUTHS cTepeOMETPHUU KaK HAyKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

261. | Hcropus pa3BUTHS cTepeoMETpHUN KaK HAyKu M €€ poJlb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOT UM

262. | IlpencraBiieHne TaHHBIX C MOMOULIBIO TAOIUI] U AUArpaMM, ONMCATENbHAs
CTaTHCTHKA

263- 1 Onprre ¢ PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUAMU

264. o .
Beruncnenue BeposiTHOCTEH COOBITHI C TPUMEHEHHEM (POpMYIT

265. | BbluncieHne BeposSsTHOCTEH COOBITHI ¢ IPUMEHEHUEM IpauIeCcKUX METOIOB:
KOOpJMHATHas NIpsiMasi, IepeBo, AuarpaMma Juiepa

266. -
Crny4aiiHble BETMYHHBI U paclpeacIcHus

267. 1 Maremarnueckoe 0KHIaHHE CIIy4aliHOM BEINYUHBI

268. | Maremarnueckoe oxuanue CIIy4aliHOM BEINYUHBI

269. KonTtponeHas padoTa: "BeposTHOCTb U cTaTHCTHKA"

270.| DBpluncieHne BeposiTHOCTEH COOBITHI ¢ MpUMEHEHHEM (PopMyIl U rpadUuecKUX

METOJIOB




271. | BbluHCIeHnE BEpOSTHOCTEH COOBITHI ¢ pUMEHEHHEM (POPMYI U rpaduIecKux

1
METOJOB
272, | CayualiHble BETMYMHBI U pacpeseneHus. Maremarnyeckoe 0Ku1aHue 1
CIIy4aiiHOM BEJIUYMHBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

AJITEBPA
10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMH: paliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 Boimonuate  apudmernyeckue omepauMd € pallMOHAIbHBIMU U
' NeUCTBUTENbHBIMH YHCIIAMU
13 BoimonHATe  npUOMMOKEHHBIE — BBIUMCICHHS,  HUCIHOJB3YS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh PUKUAKY U OLIEHKY pe3yJbTaTa BEIYHUCIIECHUI
OnepupoBaTh MOHATUSAMU: CTEIEHb C LIETBIM MOKa3aTeNleM, CTaHIapTHas
L4 (dopma 3anmucH AEHCTBUTEIBHOTO YHCIA, KOPEHb HATYPaJbHOW CTENEHH;
' UCIOJb30BaTh MOAXOIAILYI0 (POpPMY 3amucu IeHCTBUTEIbHBIX YUCEI AT
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTb HNOHATHUAMM: CHHYC, KOCUHYC M TaHI€HC HPOU3BOJBHOIO
1.5 yIila; MCI0JIb30BaTh 3allUCh IPOM3BOJIBHOIO yrja uepe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (QYHKLIUU
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOE yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
25 BoimonHATe npeoOpa3oBaHUS TPUTOHOMETPHUUYECKMX BBIPAKEHUH U
. pelaTs TPUrOHOMETPUYECKUE YPABHEHHUS
BbInonHATh MpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALMOHAIBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
MppalMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
Y [IpumeHATh ypaBHEHMS M HEPABEHCTBA JJISl PELICHUS MaTeMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTYallMd Ha SI3BIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA 10 YCJIOBHUIO 3aJjaui, UCCIEI0BATh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATHUSAMH: (YHKIHUS, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTe oOmpeneneHusi W MHOXECTBO 3HAueHHH (QyHKIMH, Tpapux
(GbyHKIMHY, B3aUMHO 00paTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYIU
' (GYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uuTaTh TrpapuKud JMHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (yHKIMY, CTeeHHOW (PYHKIIUU C 1IeTBIM [MOKa3aTelneM
Ucnonb3oBarh rpapuku (yHKIOUN A0 HCCIEIOBAaHUS IIPOLECCOB H
35 3aBHCHMOCTEH TIpU PEUICHWW 3ajad U3 JAPYruX Y4eOHBIX MPEIMETOB U
' peambHOW  JKM3HHM, BBIpAXaTh (QOpMyJamMH 3aBUCUMOCTH  MEXIY
BEIMYMHAMHU
4 Hauana maTemaTtudeckoro aHanusa
i1 OmnepupoBaTh MNOHATHSIMHU: IOCIEIOBATEIbHOCTh, apU(PMeTHUECKas U
' reoMeTpUYecKasi Iporpeccuu
OmnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBAIOLIAs IeOMeTpUuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3IIMYHBIMU CIIOCO0AMHU
a4 Hcnonb3oBaTh CBOMCTBAa MOCIEAOBAaTENLHOCTEH M IMpOrpeccuit s
' peleHus peabHbIX 33aau IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUH Ha/l MHOXKECTBAMU
Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar Juis ONHCaHHS
5.2 peanbHBIX MNPOLECCOB M SBJICHUH, NpPU peIIeHUH 3aJady M3 JpYrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  MOHATUAMHU:  OIpENENEHUE, Teopema,  CJEJCTBHE,

J0Ka3aTCJIbCTBO




11 KVIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSAMU: HATypallbHOE, II€JI0O€ YHUCIIO; MCIOJb30BaTh
1.1 MPU3HAKU JIETUMOCTH UEJbIX YHCEN, PA3J0KEHUE YHCIia Ha MPOCThIE
MHOKMTEJH JUIsl pellIeHUs 3a]1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHATILHBIM [T0OKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: JorapudM  yucina, JECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTh cBOWCTBAa CTENEHH JUId MpPeoOpa3oBaHUs BBIPAKEHUH,
2.1 OTIepUpPOBATh MOHATHSAMH: TOKa3aTEJIbHOE ypaBHEHUE W HEPAaBEHCTBO;
pelaTh OCHOBHBIE THIIBI IOKA3aTENIbHBIX YPAaBHEHUH U HEPABEHCTB
BeimonHATe npeoOpa3oBaHus BBIPAKEHUH, COAEPIKAIIMX JIOrapu(MBL;
2.2 OTIEPUPOBATH MOHATUSIMH: JIOTAPU(PMUIECKOE YPAaBHECHUE U HEPABEHCTBO
pelaTh OCHOBHBIE THUIIbI JIOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTsk perieHus npocTeHmx TpUroHoOMeTpUYECKUX HEPAaBEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YypaBHEHMH u e€
2.4 pellleHe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS peIeHUs
NPAaKTUYECKUX 3a/1ad
T Haxomuth  pemieHuss mnpocTedmiux  CUCTEM M COBOKYIHOCTEH
' paLMOHATILHBIX YPABHEHUN U HEPABEHCTB
MojenupoBaTh peajbHble CUTYallMM Ha fA3bIKE alreOpbl, COCTaBIIATH
oy BBIPAQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3a/1auH,
. UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM  aIrapara
anreOpbl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHAMHU: THepHOAMYECKas (YHKIMS, MPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMma (PyHKIMH, HauOoOJIbIIee U

HAaMMCHBIIICC 3HAYCHUA (I)yHKI_[I/II/I Ha MPOMCIKYTKE; NCIIOJIL30BATh UX JIA

uccuenoBanus GpyHKINM, 3aJaHHON rpaduKoM




OmnepupoBaTh MOHATUAMHU: TPapHUKH IMOKA3aTEIbHOH, JIOTapUPMUIECKON 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTh WX Ha KOOPAMHATHOM
IJIOCKOCTU M UCIOJIb30BAaTh AJIS PEIIEHUS] YPaBHEHUIN U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW TUIOCKOCTH TpaduKd JTHMHEWHBIX
3.3 YPAaBHEHUN M HCIOJIb30BATh HUX JJISl PELIEHHUs] CUCTEMBbl JIMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBare rpaduku (YyHKIMN TSI WCCIEAOBAaHHS IPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYrUX YUEeOHbIX TUCHUILUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TMOHATUSIMHU: HeNpepbiBHAs (YHKIMS, T[POU3BOJHAsS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3MYECKHIl CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth  mpousBoAHBIE  dJEMEHTAapHBIX  (QYHKUUN, BBIYUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEICHUS, YACTHOTO (DYyHKITHI
Wcnonb3oBath MNpOM3BOAHYI Ui HCCIEAOBAHUS  (PYHKIUHU Ha
4.3 MOHOTOHHOCTB M 3KCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIEAOBAHNS K
MMOCTPOCHUIO Tpa(UKOB
14 Hcnonp30BaTh MPOU3BOIHYIO U HAXOKACHHS HAWIYYIIEro PEIICHUs B
' IIPUKJIAIHBIX, B TOM YHCJIE€ COLUAIBHO-O)KOHOMUYECKHX, 3aa4ax
45 OmnepupoBaTh MNOHATUAMHU: IE€pBOOOpa3Has W UHTErpai; I[OHUMATh
' reoMeTpU4ecKuil 1 pU3NYeCcKUil CMbICIT HHTErpaja
16 Haxonute mnepBoOOpa3Hble 31E€MEHTApHBIX (DYHKIMH, BBIYUCIATH
' uHTerpai mo dpopmyne Herorona — JleliOnuia
A7 PemaTps npuknaaHele 3a1a4u, B TOM YHMCIE COLUAIBHO-IKOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO XapakKrepa, CpeaCTBaMi MAaTEMATHIYCCKOI'O aHaJIM3a




I'EOMETPUA

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 041ero 0opa3oBaHus
pe3yJiabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHIUKYISIPHOCTh
' MPSIMBIX U INIOCKOCTEN
24 KnaccupunupoBaTh B3aMMHOE PACIMOJIOKEHHUE TPSMBIX U IIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUAMU: ABYTPAHHBIM yroJ, TpaHd JBYIPAaHHOIO YIJa,
7.5 pedpo BYIpaHHOTO YyIJia, IMHEWHBIA YrOJl IBYTPAHHOTO YIJIa, TpajycHas
Mepa ABYIPaHHOIO yria
_ OmnepupoBaTh MOHATUAMHU: MHOTOI'DAaHHMK, BBINYKJIBIM M HEBBITYKIbIN
' MHOTOI'PaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, IPaBUJIbHBIH MHOTOI'paHHUK
27 Pacnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAHHUKOB (MMpaMuja, NpuU3Ma,
' MPSIMOYTOJIBHBIN MMapajuIesienuIie1, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBaHUS  JUId
- g kinaccuukanuy  (BBIYKJIbIE U HEBBINYK/Ible  MHOIOI'DAaHHHKH,
' [IPaBUJIbHBIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasJiesIenune bl)
- OmnepupoBaThb MOHSATHSAMMU: ceKyIas IUIOCKOCTB, ceueHue
' MHOTOI'PaHHUKOB
210 OOBSCHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCHOJb3Yysl METOJ CIIEJIOB
CTpouTh Cce4YeHHsT MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBIMOJIHATh
7.11 (BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:

BH/I CBEPXY, COOKY, CHU3Y




7.12

Pemate 3ala4i Ha HAXO0XKXACHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropurMam, IMNPpUMCHASA HM3BCCTHLIC AHAJIUTHUYCCKUC MCTOAbI IIpU
peICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MEKAY CKPCIIUBAOIIMMHUCA ITPAMBIMUA

7.13

Pemrate 3a1aun Ha HAXOXJIECHUE TEOMETPUUYECKUX BEIMYMH MO 0Opas3iam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pelIeHNN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS TPSMBIMHU, MEXAY MPSIMOA U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM IOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCIATh COOTHOILIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMHYOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl AJIs PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiuX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA U IJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI IIPpHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

7.19

HpI/IBOI[I/ITL MMpUMEPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpOAC U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh NoTyyeHHbIE 3HAHUSI HA IIPAKTUKE: aHAJIM3UPOBATh pealibHbIe
CUTyallUl M HPUMEHATh HU3y4EHHblE IOHATUS B IIpoliecce IOUCKa
peleHus MaTeMaTUYECKU chopMynUpOBaHHON po0IeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha SI3bIKE T€OMETPUH, UCCIEN0BATh
IIOCTPOECHHBIE MOJIEJIA C HCIIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, arnrnapara ajareopsl, pemaTh MpaKTUYeCKHe 3aJaul, CBA3aHHBIE C

HaXO0XKXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: IHJIMHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHHYECKas IMOBEPXHOCTD,
' oOpa3yloliue KOHMYECKOHW  IOBEPXHOCTH, KOHYyC, cepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIOCOOBI MOJTYYCHHUS TENl BPALICHHS
6.4 KnaccudumupoBaTs B3auMHOE pacmnoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOW CIIOH, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA
LIApOBOTO CJIOs, IIAPOBOH CEKTOP
66 Bbruncnare 00bEéMBI M IIIOIIAAM IOBEPXHOCTEM Ten BpalleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHUK, BIIMCaHHBII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO ceprl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WIJIH TEJIO
BpALLCHUS
6.8 Bbluucnare COOTHOLIEHHMS MeEXAYy IUIOIIAJIMH IOBEPXHOCTEH U
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxxaTs n3ydaemble QUIYpbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUEHHUS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNpeoOpa3oBbIBATH HH(MOPMALMIO O
6.11 HNPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPeJCTaBICHHYI Ha
yepTekax U pUcyHKax
[IpumensTh reomerpuueckue (akThl JUISI PELICHUS CTEPEOMETPHUUECKUX
6.12 3a1a4, MpernojaralollliX HECKOJBbKO IIaroB pPEHICHHUs, €CIIU YCIOBHA
MpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HeﬁCTBHﬂ CJIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6'b$ICHSITB, KakKuMH CBOMCTBAMH OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B ITPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpa, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroai MeExAy  BCKTOpamu, CKaJIIpHOC IMPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHLIC U KOMIIJIAaHAPHBIC BEKTOPbI

6.17

Haxomuth cymMMy BEKTOpOB M NpPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroll
MEXAY BEKTOPaMH, CKaJISIpHOE MPOU3BEIECHUE, pacKiIalblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCME KOOpANHAT

6.19

Pemrate mpocredimne TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHME

BCKTOPHO-KOOPAWMHATHOT'O METO A

6.20

Pemrats 3aa4d Ha JA0Ka3aTCIbCTBO MAaTEMaTHYCCKUX OTHOIIICHUHN M
HaXO0XJICHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJITOpUTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUN CTaHOApPTHBIX

MaTE€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

6.22

[IpuBoUTH MpUMEpPbl MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B MpPHUpOJE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'€COMETPUHU B HCKYCCTBC

6.23

[IpuMmeHsTh TOJy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIU3UPOBATH
pealibHbIE CUTyallUd W TNPUMEHSATh H3ydCHHbIE MOHATHUS B IIpoOIEcce
MOWCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBIL,
MOJIETTUPOBATh PEAIbHbIC CUTYaIlMH Ha SI3bIKE F€OMETPHUH, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, arrmapara anreOpbl, pemiaTh MPaKTUYeCKHe 3a7auu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

AJI'EBPA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanpupie uyncna. OOBIKHOBEHHBbIE U JECSATHYHBIE JApOOM, MPOLEHTHI,
OECKOHEUYHBbIE  MEepUOJUYEecKHe  IpoOu.  ApudpMmeTHueckue  Oomepauud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPpeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npo0eil ¥ MPOIEHTOB JUIsl pelIeHUs] MPUKIAIHBIX 3a7ad W3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATBHOM )KU3HU
JevictBuTenbHble  4YMcia.  PalMOHaJbHBIE W HpPpPAlMOHAIBHBIE  YHUCIIA.
1.2 Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU 4uciaMu. [IpuOmmkEHHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yiibTaTa BEIYMCICHUN
Crenenp ¢ menbiM mokazateneMm. CraHmapTHas ¢Gopma 3amucu JEHCTBUTEIHLHOTO
1.3 yrcna. Mcnons3zoBanue noaxoasieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
penieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApubMeTnueckuii KOpeHb HaTypaibHOU cTeneHu. J[elcTBus ¢ apupMeTHIECCKUMHU
' KOPHSIMHM HATYpaJIbHOW CTEIEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKACCTBEHHBIC TIPEOOPA30BAHUS
25 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIpAKEHUH. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
23 YpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppannoHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YPaBHEHUM
2.7 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUIO MAaTEMaTHUECKUX 3a7a4 U 3a/1a4




U3 Pa3IMYHbIX 00JIACTe HAYKW U peasIbHOM KU3HH
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus (yHkuuu. ['paduk Qyakinuu. B3aumbao o0parHBIC
. GbyHKITIT
3.9 OOnacte ompeneneHuss W MHOXKECTBO 3HadeHW QyHkouu. Hymum ¢yHknum.
' [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 CreneHHasi (yHKUIMS C HAaTypaJbHBIM W IIeNBIM TOKa3areieMm. EE& cBolictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
34 Tpuronomerpudeckass OKpY>KHOCTb, OTPEICICHNE TPUTOHOMETPUUYECKUX (PYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaamsa
a1 [MocnemoBaTenbHOCTH, CHOCOOBI 3aJaHHS IOCIEIOBATEIBHOCTEH. MOHOTOHHEIE
' MOCIIEIOBATEIHbHOCTH
ApudpmeTrrueckass W TeOMETpHUYECKash TNporpeccHu. beckoHewHo yObIBaromas
42 reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBaroOIIed reoMeTpHYeCcKOn
' nporpeccun. dopmMyna CcIOKHBIX NPOLEHTOB. lcronb3oBaHue mnporpeccuu yis
peleHys peabHbIX 3a/1a4 IPUKIIaJHOTO XapakTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omepanuud HaJal MHOXKecTBaMmH. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHre TeOpPEeTUKO-MHOXKECTBEHHOIO ammapaTa s ONMCaHUS pealbHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.2 Omnpepnenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nensie yncia. [Ipu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ palMoHaIbHBIM NOKa3areneM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTudynble U HaTypaJibHbIE JOTapH(PMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeobpazoBaHue BhIpayKEHHIA, COAECPIKALINX JIOTApU(MBI
2.2 [IpeoOpazoBaHue BhIpaKEHHI, COAECPIKALINX CTENIEHH C PAllHOHAIBHBIM




IIOKa3aTcJICM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHbIC YpaBHEHUS 1 HEPABEHCTBA
25 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl JUHEHHBIX ypaBHEHHH. PemieHwe mNpuKiIagHbIX 3a7a4 € [OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
28 [IpumeneHwe ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHIECKUX 3aa4
' U 3aJ1a4 U3 pa3IMydHbIX o01acTell HayKy U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUU.
3.1 Makcumymbl U MUHUMYMBI (GyHKiuu. HauGosnbliee um HauMeHblee 3Ha4YeHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpapUKu
3.3 [Toxa3zaTenpHas u orapudmMudeckas GyHKINN, X CBOWCTBA U TPAPHUKH
3.4 Hcnonws3oBanue rpadmkoB GYHKIMHN I PEIICHUS] YPAaBHCHUH M IMHEWHBIX CUCTEM
Hcnonws3oBaHue rpagukoB  (yHKUMH [Is1  MCCIEJOBAHUSA  NPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIC BO3HHUKAIOT TMPU PEIICHWU 3aJad M3 APYrUX Yy4eOHBIX
NPEIMETOB U peaIbHOM )KU3HU
4 Hauana maTemaTruyeckoro ananusa
4.1 HenpepbiBHble pyHKIIMH. METO HHTEPBAIOB /JIs pELLIEHHUs] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii ¥ GU3NIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoaHble 3neMeHTapHbIX (yHKUUNA. DOpMyNbl HAXOXKIAEHUS MPOU3BOJIHON
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre mNPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 SKCTpeMyMbl. HaxosxaeHne HauboJblIero 1 HauMEHbLIEro 3HaueHus (PyHKLUMU Ha
OTpe3Ke
IIpumMeHeHre MPOU3BOAHOM AT HAXOXKJCHUS HAWIYUIIEro PEHICHUs B MPUKIAHBIX
4.5 3ajavax, s ONpeleNeHHs CKOPOCTH THpoliecca, 3aJaHHOro ¢GopMmynoil uiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuil u Gpusnyeckuii cMpIci. Beruncienne uHTerpaia mno

¢dopmyne Hetorona — Jleiibuuna




I'EOMETPUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpeOMETpUHu. Touka, HpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHUYECKOM  IOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W  CKpeluBaromuecs mnpsMble. llapannensHOCT, NPSAMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajUie/ibHBIE TPSIMbIE B  IMPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSMBIX, MapaUICIbHOCTh MPSMOW M TUIOCKOCTH. YTJbI C
COHaIllpaBJICHHBIMU CTOPOHAMM, VYIrojJl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapanienbHOCTh MIOCKOCTEN: MapajuleNbHble MIOCKOCTH, CBOWCTBA MapauIeIbHbIX
mockocTeit. [IpocTeiimue mpocTpaHCTBeHHBIE (DUTYPHI Ha TUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHne CeUeHnun

7.3

[lepnieHIUKYNIAPHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMble NTapajuieIbHbIe U NEPIEHAUKYISIPHbIE K TUIOCKOCTH, MTPU3HAK
MEePIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEepIeHANKYIIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsSIMOM U IJIOCKOCTHIO,
JIBYIPaHHBIA yroJl, JUHEWHBIA yroJ JByrpaHHoro yriua. llepnengukymnsp wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKM J0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA IUIOCKOCTh. [lepHeHAnKyIIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miiockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIpaHHHUKa, OCHOBHBLIC 3JJICMCHTBI MHOI'OI'pAaHHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IOJIHAaA MOBCPXHOCTD ITPU3MBI. Hapannenennnez(, HpHMOYTOJ'IBHHﬁ napaJuijiCJICIIUICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaMHUJIbI,
OOKOBast W IOJHAS MOBCPXHOCTh MUPAMUIBI, TpaBUJIbHAsA U yCC‘-IéHHaH nupamMmuja.
ONEMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IJ'ILHLIe MHOTOIPpaHHUKH: TIOHATUC

MNpaBHJIIbHOTO MHOTOTI'paHHHKA, IIpaBUJIbHAA NpHU3Ma W IIpaBUJIbHAd TIHpaMHaa,




IIpaBUJIbHAS TPEYroJibHAs NUpaMUAA M IPaBWIbHBIN TeTpa’ap, KyO. Ilpencrasnenue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus

MIPHU3MbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MIHPAMHJIAX, MapajliesenuIenax, IpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Bolunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TOJHON NOBEPXHOCTH NPSIMOW MPU3MBI, IUIOIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsiMOi mpu3mbl. [lnomans GokoBoi
MIOBEPXHOCTH M IOBEPXHOCTH IPAaBWIBHOM NHMPaMHIBI, TeOpeMa O IUIOLIAIN

yceu€HHol nupamupl. [louarue 00 o0béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOMIEHHS] MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTIOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlumuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 oCb, IJIONIalb OOKOBOHN U MOJTHON MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00Opa3yroniue KOHUYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHMYECKOM MOBEepXHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 00Opa3yromias H OCh,
ionaab OOKOBOM M TOJNHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOLIAAb MOBEpXHOCTH ceprl. Banmuoe

PaCIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KacCaTCJibHasA IIIOCKOCTb K ccbepe, Ijiomaab

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA HA TIIIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA U MHOI'OT'PAHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OObEM HUIMHIPA,

KoHyca. O0BEM 1apa u mIonaab chepsl

6.7

Ilomo OHbIC TCI1a B MMPOCTPAHCTBC. CooTHOIICHUS MCKOY miomaasaMHu




MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenus uuinuHapa (MapauiebHO W TMEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIIMHY), CEUEHHUS LI1apa

6.9

BGKTOp Ha IINIOCKOCTH M B IPOCTPAHCTBC. CnoxeHue W BbIYHUTAHHE BCKTOPOB.
YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBunmo mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €

IIPUMEHEHHUEM NIPABUII JEHUCTBUN C BEKTOPAMHU

6.10

[IpssMoyronpHasg cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTosa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbluMcieHHE yrioB MEXIy NPSMBIMH U IIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUH T'€OMETPUUECKHX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMHU pEIICHHS 3ajad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBHE, CBOMCTBO, NpPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KJIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHIECKOU HHIAYKIOHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXKACHUA npu pCIICHUU 3aaa4,
1 OLICHUBATh  JIOTMYECKYID  MPaBUWIBHOCTh  PACCYKICHUH; yMEHHUE
OTIEPHPOBATH MOHITHUAMHU: MHOXECTBO, MOJMHOKECTBO, OMNEpPAIllUN Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar i OIIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHHUIA M MPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OMNKUCHIBATh Tpadbl pPa3sTUIHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh INOHATHAMU: HATypaJIbHOEC YHCJIO, LEJI0C YHUCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C PalrOHAJIbHBIM IIOKa3aTcClJIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM qucJia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI0, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MNO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHUA, YMCHHC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)I(CHHf/'I (¢{6]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI ,I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeCCHsl,
OecKkOHEYHO yOBIBAIOIIAs TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHSAMHU: KOMILICKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYJb U apIyMEHT KOMIIJIEKCHOTO
gyrcna, ¢GopMa 3amMCcd  KOMIUIGKCHBIX —uucen  (reoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
NOHATHSAMM: MaTpuma 2x2 u  3x3, omnpeaenauTenb MaTpPHUIIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALUOHAIIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TOMOINBIO PA3IMYHBIX MPUEMOB; peIIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBl C [apaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (PYHKUHH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTErpall; YMEHHE HaXOIUTh AaCHUMMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIMMA, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO sl HCCIEAOBaHUS (YHKIIMA,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armrmapaTa MaTeMaTHYeCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKknx 3aJa4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCIHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
¢byHkuus, KoMno3unusi (QyHKUWH, JUHEeHHas (QyHKIHS, KBaapaTHIHAS
¢byHKIMS, paloHaIbHas GyHKLMS, CTENEeHHAs byHKIMS,
TpUTrOHOMETpHYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUHH, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (yHKIMM, HCTIONB30BaTh TpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 3a7ad U3 JIPYruX y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelIeHys] ypaBHEHUH, HEPABEHCTB U 33Ja4 C IapaMeTpaMu; U300paxaThb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, pabOTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JIUYHBIMHU U CEMEIHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJISTh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENU C UCIOJB30BaHHWEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: Cpe/iHee apupMeTnyeckoe, MeuaHa,
HauOoJpllleeé M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; yYMEHHME MH3BIIEKATh,
UHTEPNPETHPOBaTh HH(POPMAILNIO, TPEICTABIECHHYI0 B TaOauIax, Ha
auarpammax, rpadukax, OTpaxkarolryto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMALIMIO C TIOMOLIBIO TAONIHUI] U THArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JAaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yYMEHHE BBIUYUCISATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUueCKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, popmyny bepHyin, komOuHaTOpHBIE (PAKTHI M (HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HOHIATUSIMU:  CIydailHas BEJIUYMHA, pACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OKMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (YHKIUM pacnpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaenaeHuil ams
pelieHns 3ajad; 3HAaKOMCTBO C MNOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIIEIOBAHUMN; YMEHHE MPUBOJAUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HrploTOoHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS Ul PELICHU 3aa4;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHIA; COCTAaBIIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUKA  yroi,
NBYTPaHHBIA yroJyi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOLIUECS TMpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTEeMaTHYeCKUe MOJIEIH C TOMOIIBI0 TEOMETPUYECKUX TOHITHHA U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (QUIYpBl, 00BEM (UTYpHL,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapamienenunen, MnpusMma, nupamuaa, (urypa U IMOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH NHUPaMHJIbI, MPU3MBI, KOHYCa, LWIMHIpPA, 00BEM Kyba,

OpsAMOYT'OJIbHOTO MapaJuICiiCnuicia, mnupamMmuabl, NPU3MbI, HUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOHUTH CEeueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(bopMyHpOBaTh ONpeNeIeHUs] H3y9aeMbIX (PUTYp, BBIIBUTATH TUTIOTE3BI
O CBOICTBax M NMPHU3HAKAX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WUJIU
ONpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuwo ¢uryp 1o
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATUAMMU: JIBUKCHUE B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MTePeHOC, CHMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'COMECTPUUYCCKUE OTHOLICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIOaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
UCIOJIBb3YSl M3Y4YEHHbIE (OPMYNIBI U METOJbl, B TOM 4YHCIE: IUIOAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUpPaMHIbl, MPU3MBIL,
WIMHApA, KOHYyca, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1oI00HBIX QuUryp
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YMeHue ONICPpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa II0 6331/ICy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPAaMU; YMCHHUC HCIIOJIb30BATH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METO
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTI> NOAXOOAIIMKA METOH s peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH TMPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHEC  PpacCIlO3HAaBAaTb

OpOsABJIICHUC 3aKOHOB MAaTEMATUKHU B HUCKYCCTBC, YMCHUC IIPHUBOIAUTH




IIpUMEpPbl  MAaTeMAaTHYECKUX OTKPBITMA POCCUMCKOM UM  MHPOBOM

MaTeMaTU4ECKOU HAyKH

BEPOATHOCTDb U CTATUCTHUKA

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEeposITHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOIUIBI U JHarpaMMbl
OnepupoBaTh MOHATHSAMH: cpelHee apudMeThyeckoe, MeIHaHa,
6.2 HauOoJbIliee, HaAWMEHBIIEE 3HAYCHHWE, pa3MaxX MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TOHATHAMU: CIYYalWHBIA SKCHEPUMEHT (OMBIT) U
CIyJaiiHO€ COOBITHE, DJIEMEHTApHOE COOBITHE (DJIIEMEHTApHBIA HCXON)
6.3 CIlyyallHOrO  OMbITa;  HAXOAUTh  BEPOSITHOCTM B  ONBITAX C
PaBHOBO3MOKHBIMHU CITy4alHBIMHM COOBITUSMH, HAXOJAUTh M CPaBHHUBATH
BEPOATHOCTH COOBITUI B U3Y4EHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxonute u ¢opmynupoBarh cOOBITHS: IEpeceyeHre U OObeANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, IPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' [0JIb30BaThCA  AUarpamMmamu  Oinepa U (QOpMyJIoOH  CIOXKEHUs
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBUCHUMbIE
6.5 COOBITUS; HAXOIUTh BEPOSATHOCTH C MOMOINBIO MpaBUa YMHOMXEHHS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTIBITAHUH, yCIeX U Hey/ada; HaXOUTh BEPOSTHOCTH COOBITHI B CEpUU
' HE3aBHCHMBIX HCIIBITAHUWA 10 IEPBOTO yCIeXa, HaXOAUTh BEPOSITHOCTH
coObITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTh MOHATUSMHU: Ciy4yailHas BeJIMYWHA, paclpe/eieHue

BepOHTHOCTeﬁ, AuarpaMmma pactupCaciIiCHUA




11 KJIACC

Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero o6pa3oBaHus
pe3yJbTara
Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAYCHHM CIIy4allHOM  BETWYUHBI 1O
pacrpeieNIeHUI0 WK C TIOMOTIBIO TUarpaMm
OnepupoBaTh TOHITHEM MATEMATUYECKOTO OXXHUIAHHS, TPUBOJIUTH
59 MpUMEpPHl  TOTO, KaK TMPUMEHSETCS MaTeMaTHUYeCKO€ OXKHJaHUE
CIyJailHOM BEJIMYHMHBI, HAXOJUTh MAaTEMAaTUYECKOE OXKHIAHHE I10
JAHHOMY pacIpeieIeHUI0
5.3 Nmets npencTaBieHne o 3aKk0He OOJIBIINX YHCe
5.4 HNmeTs npencrapieHne 0 HOpMAJIbHOM pacipeaeieHun

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

Kon

1 Yucna v BEIYUCICHUS

1.1 Harypanbuble u nesnplie uncia. [Ipu3sHaku AeNMMOCTH HEbIX YHCeN

12 Pammonanbubie  uyucna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEYHBIE TIEPHOANIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJdbHOH cTeneHH. [lelcTBHS ¢ apu(pMETUIECKUMHU
. KOPHSIMH HaTypaJbHOH CTEIeHH

14 Crenens ¢ 1enbpIM nokaszaresneM. CTeneHb ¢ pallMoHANbHBIM Noka3aTeneM. CBoiicTBa
. CTETEeH!

L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHT'€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTnynble U HaTypaJlbHbIE JOTapu(pMbI

17 JlelicTBuTenpHble 4Hcaa. ApupMETHUECKHE OmNepamuu ¢ JAeHCTBUTEIbHBIMU

YUCJIaMHU. HpI/I6J'II/I)KéHHLIe BBIUUCJICHUS, ITpaBUJIa OKPYTJICHUSA, IIPUKHUAKA U OLICHKA




pe3yJibTara BEIYMCIECHUN

1.8 [IpeoOpa3oBanme BeIpa)KEHUMN

1.9 KommnekcHele uncna
2 VYpaBHEHMS U HEPaBEHCTBA

2.1 Lenble u 1poOHO-paliOHaIbHbIE YPABHEHUS

2.2 WppatmonaibHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUSI

24 [TokazarenbHble U JTOrapupMUUECKHE YpaBHEHUS

2.5 enpie 1 1poOHO-paIIOHATEHBIE HEPABEHCTBA

2.6 WppatmonansHble HepaBeHCTBA

2.7 [lokazarenbHble U JorapupMuUUecKre HepaBEeHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CuCTEMBI JIMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIbI
3 OyHKIUU U TpapuKu

31 OyHKIUsA, cnocoObl 3amanus QyHknuu. ['paduk dyakumu. B3zanmaOo oOpaTHBIC
' dbyakuun. YetHbie 1 HeuéTHBIC PyHKIMH. [lepuonnueckue GyHKIum

Ob6nacTh ompeneneHuss W MHOXKECTBO 3HaueHW ¢ynkuuu. Hymu Qyskuuu.

39 [IpomMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIHH.

' MakcuMymbl ¥ MUHUMYMBI (QyHKUMU. HauOosbliee W HauMeHbllee 3HAYCHHE
(YHKIIMH HAa TPOMEKYTKE

> CreneHHas (yHKUUS C HaTypajJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i cTeneHn

3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu

3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOWCTBA U TpaduKu

36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHKuuil. CpoiicTBa  (GyHKUUH,
' HENpPEepbIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH

3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmysa Cl0KHbBIX IPOLIEHTOB
4 Hauana maTemaTuueckoro anaiamsa

4.1 [IpousBoanas ¢pyHkuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKIUH

4.2 [IpumeHeHne mNPOU3BOAHON K HCCIEIOBAHHIO (DYHKIMI Ha MOHOTOHHOCTH U




OKCTPEMYMBEI. HaXO)KILGHI/Ie HanOOJIBIIEr0 U HAaUMEHBIIETO 3HAYECHUS (1)yHKLII/II/I Ha

OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammbl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIleHUS
7.5 KoopauHats! 1 BEKTOPBI
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

NHTEPHET

bubmunoreka IIOK https://m.edsoo0.ru/97¢c19f59



https://m.edsoo.ru/97c19f59

