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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanmmzay, «['eomerpus». «BeposSTHOCTH W cTaTUCTHKa» 0a30BOTO YpPOBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, M TPAJUIMNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJII CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Auredpa m Hayaja MareMaTH4eCKOr0 aHAJIU3a» SIBISIETCS OJHUM
U3 HamOoJiee 3HAUYMMBIX B TPOrpamMMe CTapIIed IIKOJbI, MOCKOJIbKY, C OJHOMN
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoMl CTOPOHBI, (OPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOoTopas (GOpMyIUpYyeT CBOM JOCTHXKEHHUS B MaTeMaTHu4ecKon (opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIh30BaTh 0000IIEHNE U KOHKPETHU3AINIO, a0CTparupoBaHUEe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEJIbHOIO
MIOCTPOCHUSI MAaTEMATHUYECKUX MOJENEH pealbHbIX CUTyallMid W WHTEpIpETaLNU
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o0nagaeT 3HAYMTEIBbHBIM BOCHUTATENIbHBIM MOTEHI[MATIOM, KOTOPBIi
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSATEIBHOCTH, aKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAHUs U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTtoguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHLIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hayajga MaTEMaTUHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «YUucna W BBIYUCIEHUSY,
«Dynkuun  u - rpadpuku», «YpaBHEHUMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOoruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €eCTECTBEHHO IOMOJHSSA APYr APyra U MOCTENEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH W  pa3aenamu. JlaHHBIA Kypc  sIBIsETCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX AUCLIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaimiuecs OBIIaJ€BalOT BcE Ooliee
MIMPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, MOJyUYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOTO aHalM3a», JJIsl PEeUIeHUs] CaMOCTOSTENIbHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4uH, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUEHHBIA PE3YJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(dbopMupoBaHUE HABBIKOB MCIIOIB30BAHUS JIEUCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM mikoje. B crapmieil mikoie ocoboe BHUMaHUE yaAENseTcs
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE Pa3IUYHBIX (OpPM 3amucCu  JEWCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIIOJHATh JEUCTBUS C HHUMH, JelaTh IPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MOTY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIBb30BAHUA MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKCHUU.

JIuansa «YpaBHEHUS M HEPABEHCTBA» pEANU3YETCs Ha IPOTSIKEHHH BCErO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM paslene MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBJIaJeBaOT
pPa3JIMYHBIMUA METOJAMH PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu()MHUYECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuu. JlaHHas
colep)KaresibHas JIMHMS BKIIOYAaeT B ce0d Takke (QOpMUpPOBAHHE YMEHUUI
BBINIOJIHATH pacdy€Tel MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAKKE BBIPAKCHUM,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHUYECKOrO0 U
a0CTPAKTHOTO MBIIUICHUST y4daluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI ISl PEIHICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcsl ¢ APYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCIIEIOBATEIbHOCTD U3Y4YEeHUS MaTtepuaia. Nzyuyenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTEeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIe (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toi cofepkaTeabHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAeNsIiTh WX HauOOJbIINE W HAWMCHBIINE
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI TEd, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas cojepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHUYECKUX MOJENIed pealbHbIX CHUTYallUH,
HaXO0XJICHUSl HAWJIY4YIlIeTO PEIICHUS B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HaykKe, TEeXHUKe U HcKyccTBe. OOyuarouuecs y3HAOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTUKH U Mpeiararor



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHUHM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY NMOHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTUYECKOIO  MOJEIHMPOBAHMS, KOTOpPBIE  IPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUSI MOJIEEH peallbHbIX CUTYyallul, UCCIEIOBaHUS
ATUX MOJeNiel C MOMOIIbIO ammapara ajredpbl ¥ MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETAMN TOJIYYEHHBIX PE3YJbTATOB. Takue 3aiaHusl BIUIETEHBI B KaXIbIi
U3 pa3fesoB IpOrpaMMBbl, ITOCKOJIBKY BECh MaTepual Kypca IUPOKO UCIIOIb3YETCs
JUISL pEUIEHUs MPUKIAIHBIX 3a1ad. [Ipy pemeHun peanbHbIX NPAKTUYECKUX 3a]a4
yyaluiuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOTO aHAIN3a.

BaxxHocTh y4yeOHOro Kypca reoMeTpHMH Ha YPOBHE CpEIHEro OOIIeTro
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BuTHs OO0ywaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX JUCIUIUIMH. Pa3BuTHe y oOyyarommxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIECHHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAyK U POJIM MATEMAaTHYECKOIO MOJEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yYalluxcsl, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX JJig aJalTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpust siBiseTcss OJHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JOVCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIEHHE, (OPMUPYEMOE MPU HU3YUYEHUH OOYUYaIOIIUMUCS
MOHATUMNHBIX OCHOB F'€OMETPUU U MMOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJE pPEUICHHS T'€OMETPUYECKMX 3a7ay, YMEHHWE BBbIABUraTb W ONPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIOTCS IIPU PEIICHUM 3a1a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHUe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX O0JACTIX AEATENbHOCTU 4YesioBeka. OpueHTanusi 4ejloBEKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS U aKTHBHOTO
npeoOpa3oBaHusi  AEUCTBUTENBHOCTH. OlepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM U TPYIOBOH JESITEIBHOCTH,
ABIISCTCS OAHUM U3 TPOPECCHOHATBHO BAKHBIX KAdecTB, MOATOMY aKTyalbHa
3ajaya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH NEATEIbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Ilenp ocBoeHuUsi mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHEe 0Oy4yeHHss — o0Omeo0pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  4Uepe3  oOecreyeHre  BO3MOXKHOCTH  NPHOOpETeHUsT U
UCTIONB30BaHMUS CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHWH W JIeHCTBUH,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CIIEIUAIHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOJIb30BAHHEM I'€OMETPHH.
[IporpaMmmMa 1o reomeTpur Ha 0a30BOM ypOBHE TMpeIHA3HAYCHA IS
oOyJaroIIMXCsl CPeHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHCHHM
Ha ypOBHE OCHOBHOTO o0mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TEeoOMEeTpUHM U HEOOXOIWMBbIE IS JKU3HHU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh '€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.
JlocTkeHue TeNM OCBOEHHUS TMpOrpaMMbl  00€CIeUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMM 3aJjayaMH  OCBOCHHS  Kypca
«I"eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:
e (opmupoBaHHMe TpEeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpEACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIICHUS
KaK O BOXHEUIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONUCHIBATH
¥ U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MUPA;

o (opmupoBaHMe yMeHUsS pacro3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B

pEaTbHOM MHUPE MHOTOTPAHHUKH U TEJla BPAICHUS;

e OBJAQJICHHE METOJAMH DPEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKeHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWEC  QITOPUTMAMH  DEIICHHWS  OCHOBHBIX  THIIOB  3aj]ad;

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC



paccyXJIeHusi B XOJIe pEIIeHUs CTEPEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABATEIBHONW  aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBanue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTYyallUsIX W TPU U3YYCHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh TEOMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUUECKUN amnmapaT Uil pelieHdus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENTLHONM OCOOEHHOCTBIO MPOrPaMMBl SIBJISICTCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlieé €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TPEAMETA.

[Ipennourenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyaluxcs B Kypce€ CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pEIICHUS 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJISTHOCTh, @ OINEepUpOBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HAIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cozepKaTeNbHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBl U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUHN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenen€éHHbIM 10 TroJaM OOydeHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
cOOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKUX MPEACTABICHUM OO0Yy4YarOIIUXCs, PACIIUPAS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



VYueOHbiil kypc «BeposITHOCTh M CTATHCTHKA» 0a30BOT0 YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca 0a30BOTrO ypOBHS
ocHoBHOU mmikonbl. Kypc mpeaHazHauen nisi GopMupoBaHus y oOydaromuxcs
CTaTUCTUYECKON KYJIbTYpbl W TOHMMAHHUS POJM TEOPUM BEPOSITHOCTEW Kak
MaTeMaTU4YeCKOr0 MHCTPYMEHTA JJIsl U3YyUYCHHS CIyYalHBIX COOBITHM, BETUYUH U
npoueccoB. Ilpu m3yueHum Kypca oOoramiaroTcsi NPEACTaBICHUS YYalluXcsi O
METO/1aX MCCIEAOBAHUS U3MEHYMBOTO MHUPa, PA3BUBACTCA TOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTM MaTeMaTHYECKUX METOJIOB MO3HAaHMS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopaepxaHue Kypca HANpaBiIEHO Ha 3aKpEIUIEHWE 3HAHWUW, MOJYyYEHHBIX MPHU
M3YUYECHUU Kypca OCHOBHOMW IIKOJbI U HA Pa3BUTHUE MPEIACTABICHUN O CIy4alHbBIX
BEJIMUMHAX W B3aUMOCBS3SIX MEXAY HUMH Ha BaXHBIX MOpPUMEpax, CHOKETbI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUpA.

B cooTBeTcTBMM ¢ yKa3zaHHBIMU IIEISIMH B CTPYKType yd4eOHOro Kypca
«BeposTHOCT M CTATUCTHKA» CpeHEW IMIKOJIbl HAa 0Aa30BOM YpPOBHE BBIJIEICHBI
CIeIyIOIIMEe OCHOBHBIE cojepKaTenbHble NUHUU: «Ciy4ailHble COOBITHS H
BEPOATHOCTUY, «CllydailHble BETUYNHBI U 3aKOH OOJBIIUX YHCEI».

BaxHyro dacte Kypca 3aHMMaeT UM3y4YEHHE TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO pacHpeeNieHni U 3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMH
— [OKAa3aTeJIbHBIM U HOPMAJIBHBIM PaCIIpEIeIICHUSIMHU.

Conepxxanune nuHuM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOHM Juisi (hOPMHUPOBAHUS TPEJCTABICHUNA O pacHpelesIeHUH BEpPOSTHOCTEH
MEXIy 3HAYCHUSMH CIyYalHBIX BEJIMYWH, a TaKXKe 3Ta JIMHUSA HE0O0XoauMa Kak
0aza 11 W3y4YeHWS 3aKOoHa OOJBIIUX 4YHcenl — (QYHIAaMEHTAIBHOTO 3aKOHAa,
JEUCTBYIOIIETO B TMPUPOJE H OOIIEeCTBE U HMEIONIET0 MaTeMaTHYeCKYIO
dopmanuzammio. CaM 3aK0H OOJIBIIUX YHUCEN MpeajiaracTcsi B O3HAKOMUTEIbHOU
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIB30BAHUEM MaTeMaTHYEeCKOTO (hopMalin3ma.

TeMbl, CBsSI3aHHbIE C  HEOPEPBIBHBIMH  CIyYalHBIMM  BEJIWYMHAMM,
AKLEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONHWCAHUM W HW3YyYCHUU CIIyYalHBIX
SBJICHUN C TOMOINBIO HENpPephIBHBIX (pyHKIH. OCHOBHOE BHUMAHHE YIEISIETCS
[OKA3aTeJIbHOMY M HOPMAJIBHOMY PACHPECICHUSIM, IPU 3TOM MPEAINONAracTcs
O3HAKOMUTEIPHOE M3Yy4YeHHE Marepuana ©0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
¢axToB.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha M3yyeHHE Kypca ajareOpbl U HA4YAJ MATeMATH4€CKOIro
aHaJim3a Ha 6a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henmemto B 10 kimacce u 2 yaca B
Henenmo B 11 kmacce, Bcero 3a aBa roja o0ydeHnus — 136 Jacos.



Ha u3zyuenue reomerpuu otBoaAMTCS 2 yaca B Hefento B 10 kinacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia 00y4yenus - 136 yueOHbIX yaca.
Ha wusyuenue kypca «BeposITHOCTD M CTATHCTHKA» Ha 0a30BOM YpOBHE
OoTBOAMUTCS | Yac B HEJENI0 B TEUYEHHE KaXJIOro roja oOydeHHs, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
AJI'EBPA
10 KVIACC

Yucia v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAuYecKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOell U MPOLEHTOB JUIsl PEIICHUs] MPUKIAAHBIX 3a]a4d U3 Pa3jINdHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTeNIbHBIE 4HMCHA. PanuoHanpHble W HMpPpAlMOHAJIBHBIE YHCIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenenp ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JnehcTBUTENbHOrO yucna. Mcrmonb3oBanue mnonaxondmed  ¢GoOpMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M IPEACTaBICHHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CHHyC, KOCUHYC M TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienue nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTeil HAYKHU U pEeaIbHON KU3HHU.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIUs ¢ HATypaJIbHBIM U LEIbIM MokKa3areneM. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATCIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHHUE TPOrpecCUr ISt
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u niensie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHblE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHs 1 HEPABCHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4eCKUX 3ajlad M 3aJad U3 Pa3jinyHbIX 00JacTeil HayKd U peajbHOU
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUHU 3a]ad M3 JAPYTrUxX y4yeOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil U (QUIUYECKUH  CMBICT
IIPOU3BOHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHOM CyMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OpPUKIAOHBIX 3ajadax, [Js ONpPENENICHUs CKOPOCTH IMPOIECCa, 3aJaHHOTO
bopMyIoi uin rpaduKoM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—Jleitonuna.

I'EOMETPUA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOSHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NnapajuieJbHbIe M CKpeluBaromuecs npsmMble. llapamienpHOCTh NPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IAPAJUICIIBHBIE IMPAMBIE B  IPOCTPAHCTBE;
MapaAJUIEIBHOCTh TPEX MPAMBIX; MApPaUIEIbHOCTh IMPSMON M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXAY NOpPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEN rapasuieabHbIC IJIOCKOCTH; CBOMCTBA
napajuieNibHbIX IIockoctei. Ilpocrteifiine mnpocTpaHcTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: T€Tpa’aAp, KyO, mapasienenunes]; MoCTPOCHHE CEUCHUH.

[leprieHAUKYISIPHOCTD MPAMOMN Y INIOCKOCTHU: MEPHEHIUKYIISPHBIE MPSAMBIE B
MIPOCTPAHCTBE, IMPSAMBIE NapauIeIbHBIE W TMEPHEHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpemMa O NPsAMOWU
MEPIEHANKYJAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YOI MEXIAY MPAMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  YroJ, JIMHEWHBIM Yroia JABYIPAaHHOrO  yria.



[TeprieHAUKYJISIp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH JO TUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUS  (QUIYyphl  HAa  IUIOCKOCTb.
[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK NEPHECHAUKYIIPHOCTH  JIBYX
Iockocte. Teopema 0 TpEX NEPIEHAUKYIIAPaXx.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBI; OOKOBasl U
NoJTHas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napasuiesenunea U ero cBouctBa. I[lupammpma: N-yronpHas nupamujia, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIbI;, IPABUIbHAS U
yCceu€HHasi MNupamMujia. IDJIEMEHThl Tpu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOTPAHHUKU: TMOHATUE MPAaBUJIBHOTO MHOTOTPAHHMKA; NMpaBWIbHAs MpU3Ma U
npaBwibHAs THpaMHUAa; MpaBUJIbHAs TPEYrojabHas MNHUpPaMUJa U TPaBUIbHBIN
TeTpadap; KyO. IlpencraBieHne O TNPaBUIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
noaeka’ap v ukocaxaAp. CedyeHus: Npu3Mbl U MUPAMU/IBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IUIOCKOCTH.  OJJEMEHTBl CHUMMETPUH B NUpaMujax, MNapajuieienuIenax,
PaBUJIbHBIX MHOTOIPAHHUKAX.

Boruncienne 31€eMEHTOB MHOTOIPAHHMKOB: p&Opa, JIuaroHaid, YIJIbI.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSIMON TIPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTU MPSMOM TMPU3MBI.
[Tnomanp OOKOBOW TOBEPXHOCTH M IIOBEPXHOCTH TIPABUJIBHOW IHPAMMIBI,
TeopemMa o MIomaau yceu€HHoW mnupamunbl. [lonarume 006 o00BEMe. OO0BEM
NUpaMU/Ibl, IPU3MBI.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

11 KIJACC

Tesa Bpamenust

Hunmuaapuyeckas IIOBEPXHOCTB, oOpasyromiue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW TMOBEPXHOCTU. LlWnmHAp: OCHOBaHUSA W
OOKOBasi IOBEPXHOCTh, OOpa3yromas W OCh;, IUIOMAIb OOKOBOW W IIOJHOM
MMOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU moBepxHOCcTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yrolas
M OChb, IUIOMAAb OOKOBOM U TOJMHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yroniue u BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.



Chepa u map: HeHTp, paauyc, TUAMETp; IUIOMIAb MOBEPXHOCTU C(EpHI.
B3aumHoe pacrnonoxenue chepbl U IMIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
IJI01a/1b CEpPHI.

N3o0paxenue e BpallleHHs Ha TIOCKOCTH. Pa3BEépTKa MIMHAPA U KOHYCA.

KomOunamuu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHMUS.

[Tonsitue 00 06BEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciuenctsus u3 He€. OOBEM IWIMHIpA,
koHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuenuss nwiuHAapa (MapajulelbHO M MEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (TapajuieibHOE OCHOBAaHUIO W TMPOXOSIIEe Yepe3 BEpIINHY), CEUECHHUS
mapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha minockocTH U B ripocTpancTBe. CI0KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwienenunena. PemeHune 3agay, CBA3AHHBIX C
OPUMEHEHHEM TIpaBWi JeWcTBUA ¢ BekTopamu. llpsmoyronbpHas cucrema
KoopauHAT B mpocTpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimine 3amaun B
KOOpIMHATaX. YTOJI MEXKIy BekTopamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.
Brruuciienue yriioB Mexay ONpsSIMbIMHA M IUIOCKOCTSAMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH T€OMETPUUYECKUX 3aay.

BEPOATHOCTDb U CTATUCTHUKA
10 KJIACC

[IpencraBienne nmaHHBIX C TOMOINBI0 Tabmuir u auarpamm. CpegHee
apuMeTHYeCKoe, MeIuaHa, HauOoIblliee W HAUMEHBIIEe 3HAYCHUS, pa3Max,
JUCTIEPCHS] ¥ CTAHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

Crny4daliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4allHbIE COOBITHS. DIeMEHTapHbIC
coObITHs (MCX0JBI). BeposATHOCTH CaydaiHOro COOBITHSA. BIM30CTh YacTOTHI |
BEpOSITHOCTH  coObITHIl.  CiydailHble  ONBITBI  C  PABHOBO3MOXHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BepodTHOcTH  COOBITMM B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSMH.

Onepauuu HajJ COOBITUSIMU: MEpeceueHre, 00beAMHEHNE, TPOTUBOIIOIOKHbBIE
coObiTud. JJuarpammsl Ditnepa. Dopmyia cioKeHUsI BEPOSITHOCTEH.

VYciioBHasE BEPOATHOCTh. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo CiiydailHOTO
skcrnepumenTa. @opmyna MoaHo BeposiTHOCTH. HezaBucrumMbie COOBITHS.



KomMOunaropHoe npaBuino ymHoxxkeHus. IlepecranoBku u axropuan. Hucmno
couetanuil. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHblil ONBIT (MCHIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTannd. Ceprss HE3aBUCHMBIX HCIBITAaHMM 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHysun.

Cnyvaitnass  BennuuHa. Pacnpenenenne  BepoATHocTed.  Jlmarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuii, B TOM YHCIE, I'€OMETPUUYECKOE HU
OMHOMHMAIIBHOE.

11 KVIACC

YHucioBple  XapakTEpPUCTUKH  CIyYaWHBIX  BEJIMYMH: MATEMATHUYECKOE
OKUJIAaHWE, NUCIEPCUs M CTAHAAPTHOE OTKIOHEHUE. I[Ipumepsl mnpuMeHeHus
MaTeMaTUYECKOro OKHJaHUSA, B TOM UYHCJIE B 3ajJadax M3 IOBCEJHECBHOM KU3HU.
MaremaTiudeckoe OXKuJlaHhue OWHAPHOW CIIydyalHOW BEJIWYMHBI. MaTeMaThuueckoe
O0KUJIAHUE CYMMbI CJIy4YaWHBIX BEJIMYMH. MareMaTH4ecKkoe OXHUIAHUE U
JTUCTIEPCHS T€OMETPUYECKOT0 M OMHOMHAIBHOTO pacipeeICHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B Hayke, NPUPOJE U OOIIECTBE.
Br16opouHbIit MEeTO UCCIIEAOBAHUM.

[Iprmepsbl HENPEPBIBHBIX CIIYYaHBIX BEIUYUH. [[IOHSITHE O TIIIOTHOCTH
pacnpeneneHus. 3a1a4u, IPUBOIAIINE K HOPMAILHOMY pactpenaenenuto. [lonstue
0 HOPMAJIBHOM PacCIpeAeICHUN.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPk IaHCKOW UJICHTUYHOCTH, YBAKESHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3NYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); dbu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBbHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYECKUX 3a]1a4 MaTeMaTUUYE€CKOW HAaIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX Mpodiiem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YEeCKOM KyJIbTYpOM Kak CpeICTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJcarowe20  Mupa,  HpUMEHEHUe  JI02UYECKUX,

uccie008amenbCKux onepayuil, yMeHul pabomams ¢ ungopmayueti).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OmNpeNeNieHUs]  TMOHSTUH;  yCTaHABIMBATh  CYIIECTBEHHBIH  MpPHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABIIITH ~ MAaTE€MaTHU4eCKUE  3aKOHOMEPHOCTH,  B3aWMOCBA3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeqiaraTb  KpUTEpUM Ul BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4dyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHUPYIONINE TPOTHBOpPEUHE, MPOoOIIeMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEeKTa, SBJICHHSA, TMPOIECCa, BBISABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS OTBETa
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMuHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uHpOopMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBIE  Oclcmeus,  00ecneuusaom

ChOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHUHU C
YCIIOBUSMH U LEISIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMON TEMBI,
IpOOJIEMBI, peIIacMon 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHUX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh PAa3JIU4Me M CXOACTBO TO3WIIUI; B
KOppeKTHOU (hopme hOpMYITUPOBATH PA3HOTJIACHS, CBOM BO3PAYKEHUS;

e TMpPEICTABIISATH  pPE3yJbTaTbl  PEIIEHUS  3aJaud,  DKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTtpyaHu4ecTBoO:

e TOHMMAaTh MW  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHUYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/a4; MPUHUMATh [IEeTh
COBMECTHOW JIESITEIhbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaH]bI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vnusepcanvnvie  pezynamueHsie Oeticmaus, obecneuugarom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS Mmpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIbTATbHI
AJITEBPA
OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEeMaTHUYECKOTO aHAIIA3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHUs JOJKHO OOECredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Boimonuate  apudMeTHdyeckue — Oonepandd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYNCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHIapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEMNEHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YTJIa;
MCITIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIC TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM W  pemiaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEPABEHCTBAa [0 YCIOBHUIO 3a/Jauyd, MCCIEA0BATh
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUUM U TPaPuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTb M HEUYETHOCTh (PYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUNA [ HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpUYECKasl IPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMETpHUYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATEIBHOCTEH U MIPOTPECCUM ISl PELICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATH TMOHATUSAMH: MOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUW, COAEpPXkKAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUI 1 HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTp pemeHnst NpoCcTENIINX CUCTEM M COBOKYITHOCTEW pallMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
MCCJIeI0BATh MTOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSMU: TepuoanuYeckas  (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOSKCTpemMyMa (yHKIHMHM, HauOoJblIee W
HauMEHbIIee 3HA4YeHUs (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3aTEIBHOM, Jorapupmudeckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y UCIIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PUBUUYECKHUI CMBICT MTPOU3BOTHOM I peIIeHUs
3a/1ad.

Haxoautb npou3BoHbIE IEMEHTAPHBIX (DYHKINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl HCCIEI0BAHUS K IOCTPOCHUIO TPaPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble 3JeMEHTApPHBIX (DYHKIHA, BBHIYUCIATH MHTETPa
o ¢popmyne Hotorona—JleiOnuna.
Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUECKOTO aHAIN3a.
IT'EOMETPUs
10 KUIACC

OnepupoBaTh MOHATHAMU: TOUYKA, MPAMasi, MIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABHJIBHBIA MHOTOT'PAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC MPU3MBI, TTapajlICIICIIUIIC/IbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CeUeHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH W3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUCCKUX BEIMYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU JIO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIYUCICHHE YyIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO0 HAa 4YepTexax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHATh HW3YYEHHBIE IIOHSATHS B IIPOLIECCE IMOMCKA PEUICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBS3aHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKasi MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CIIOSl, BHICOTA LIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OTMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJHATE JIEUCTBHUSL CJHOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl MJIA PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a1a4ud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3aa4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYy4YEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallUM W IPUMEHSATh HW3Y4YCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUI U TEOpEM, amnmnapara aireOpbl; pelarb
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



BEPOATHOCTDb U CTATUCTHKA
10 KVIACC

Yurtath U CTPOUTH TAOIHIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATUAMH:  CpeAHEe  apuPpMETHUYEecCKoe,  MeAuaHa,
HauOoJIblIee, HAMMEHbBIIIEE 3HAUEHHE, pa3MaX MacCUBA YUCIOBBIX JAHHBIX.

OnepupoBaTh NOHATHAMU: CIYYailHBI SKCIEPUMEHT (OMBIT) W CIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ) CIY4alHOI'O OIbITA;
HaXOAUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMU CIIy4aWHBIMH COOBITHSMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B H3YUYEHHBIX CIyYalHBIX
DKCHEPUMEHTAX.

Haxomute u ¢opMynupoBaTh cOOBITHSA: TNE€peceuYeHue U OO0BbEAUHEHHE
JaHHBIX  COOBITHH, COOBITHE, MPOTUBOMOJOKHOE JaHHOMY  COOBITHIO;
MOJIb30BaThCs IUarpaMmamu Jitiepa U GOpMyIoi CIOKEHHsS] BEpOSTHOCTEH MpH
peuieHny 3aaad.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOATHOCTh, HE3aBUCHUMbIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIIy4alHOTO OIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1ay.

OnepupoBaTh MNOHSATUSAMH: HCHBITAHUE, HE3aBUCHMBIE WCIIBITAHUS, CEpUs
UCIIBITAHUM, ycleX W HeyJdadya, HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBUCHMBIX HCIIBITAHUHN IO IEPBOTO yCIeXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  MNOHATUSMHU:  ClIydailHass  BEJIMYMHA,  pacCIlpelesiCHue
BEpOSITHOCTEH, AUarpaMma pacrpeaceicHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUM  CIy4alHOW  BEJIWYMHBI MO
pacIpeeNIEHUIO WK C IOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OKHUJIAHUS; IPUBOJUTH MPUMEDHI,
KaK IMPUMEHSAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencTaBieHue 0 3aK0OHE OOJBIINX YHUCEIL.

NmeTp npencraBneHUe 0 HOPMAIIBHOM PACIpPEICIICHUU.



TEMATHUYECKOE IINIAHUPOBAHUE

AJITEBPA
10 KIIACC
KoaundecTBO 9acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
MHoecTBa paruoHal
1 GII:/'IIC”)FI;I/I::J'IBEIBIII)I(/I qiceiml;l: I/IfIOHaJ'[I)HI)Ie 14 1 bubmorera [JOK
A - ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
mokaszareneM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N—O CTENEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
4 TPUTOHOMETPHUU. T pUTOHOMETPHUYECCKHE 22 1 bubmorera [JOK
p puH-1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocenoBaTeIbHOCTH U IPOTPECCHHU 5 bubmorexa HOK
A poTp https://m.edso0o.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOI'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (pPOBbHIE)
Konrpoiabubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
CreneHsp ¢ pallMOHAILHBIM [TOKA3aTENIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenpHble 7 1 brmmorexa [TOK
YHIIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KITHS.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:B:eHI/IH u 10 1 brommorexa [TOK
P yp https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
TpuroHomMeTpHUecKre KIIMH ¥ BX
3 r pa(fpmm T iFOHOMeTq)IZ;IeCI:(I/Ie 9 1 bubnmorexa [IOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 15 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [IOK
> HHterpait u ero npHMeHCHHA ° https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
0 CHCTeMEI ypaBHeHHH ! 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble U 1enble yncia 3 bubmorera [JOK
P . https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 12 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

I'EOMETPUA

10 KJIIACC
KounyecTBOo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LI (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
bubmmoreka [{OK
! Beezertne B cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/ 120937
bu6mmoreka [IOK
> Muororparitici 11 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, pACCTOSHUS U YTJIIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [{OK
1 T 2
eI Bpatleri ° https://m.edso0.ru/1c209e37
. bubnuoreka [JOK
2 06 1 1
PEMBLTEI 3 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
B 1
3 €KTOPbI M KOOPJIMHATHI B IPOCTPAHCTBE 3 1 httns://m. eds00.ru/1c209e37
4 [ToBTOpeHue, 06o0IICHNE, 17 1 bu6moreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IT1O 68 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

BEPOATHOCTDb U CTATUCTHUKA

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuecTBo 4acoB

DJIeKTpOHHbIe (I (pPOBbHIE)

Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaliHble COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMHU 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMHU MUCXOIaMHU
3 Omneparuu HaJ| COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEpOATHOCTH, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYJIa MOJTHOM 6 bubmorexa IOK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHUMOCTh COOBITHUI
bu6mmoreka [JOK
S DIEMEHTLI KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHUI 3 1 bubmorexa [JOK
p a https://m.edsoo.ru/e0b7b0f1
7 Cny4aliHble BEJTUYNHEI U PACIIPENCICHUS 6 bubmiorexa LOK
i pactipen https://m.edsoo.ru/e0b7b0f1
8 O00011IeHIE U CUCTEMATH3AIUs 3HAHUN 5 2 Et?:s?;;?:;igﬁiombo £
OBILIEE KOJIMYECTBO YACOB I10 34 5 9

I[TPOTPAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MaremaTH4yecKoe OKUAaHUE CITy4alHON bubnuorexa [JOK
1 4
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jucnepcus M CTaHAAPTHOE OTKIIOHCHHUE 4 1 bubnuoreka [JOK
CIy4aiHOM BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3axon bompuImX Hmcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
> HopmanbHoe pacnpeaeseiis 2 1 https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHuEe, 0600IICHNE 1 19 5 bubnuoreka [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVIAHUPOBAHHUE

AJI'EBPA
10 KJIIACC
Kouun4yecTBo yacos
Ne i/ Tema ypoka B Konrpoabubie | IlpakTuyeckue
cero padoThI padoTsbI

1 Panmonanbublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOLEHTHI, 1

' OECKOHEYHBIE MTEPUOUUECKHIE IPOoOH
5 ApudmMeTnueckne ornepanuu ¢ palfioOHAIBHBIMU YHCIIaMH, IPE0Opa3oBaHUs 1

’ YUCJIOBBIX BBIPAKCHUN
3 [Ipumenenne npoOeii ¥ MPOLIEHTOB IS PEIISHUS TPUKIIAHBIX 3a/1a4 U3 1

' Pa3IMYHBIX OTpacCiell 3HAHUW U pealbHOM KU3HU
4 [Ipumenenue npobeii ¥ MPOLEHTOB JUIsl pellIeHUs MPUKIATHBIX 3a7a4 U3 1

' Pa3IMYHBIX OTpACEl 3HAHUI U peaIbHOM )KU3HU
5. JleficTBuTENnbHBIE Ynca. PalnoHanbHble U HPPALMOHAIIBHBIE YHCIIA
6. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMHI YHCIAMU
- ]IpH6HHXdﬁHHJCBHHHC?GHHH,HpaBHHaOprTHeHHﬂ,HpHKHHKaIIOHCHKa 1

pe3ynbTaTa BEIYMCICHUM

8. ToxnecTBa U TOKIECTBEHHBIE TIPe0Opa30BaHUS 1
9. VYpaBHEeHUE, KOPEHb YPaBHEHUS 1
10. HepagenctBo, penieHne HepaBeHCTBa 1
11. MeTto 1 UHTEpBAJIOB 1
12. Pemenue nensix u 1poOHO-palMOHATBHBIX YPAaBHEHUN U HEPABEHCTB 1
13. Pemenue nensix u 1poOHO-palMOHATBHBIX YPAaBHEHUN U HEPABEHCTB 1
14 KonTtponsHas paborta o Teme "MHOKecTBa palliOHATBHBIX U 1 1

JIECTBUTEIBHBIX YHCell. PalilnoHaIbHBIS YPaBHCHUSA U HepaBeHCTB"




15. OynKIWs, criocoosl 3aganus GyHkuuu. BzanMHo oOpaTHbIe QYHKITHH 1
16 I'padux Gynkuu. O61acTh ONpeIEIeHNsT 1 MHOKECTBO 3HAYCHUH (PYHKITHH. 1
' Hynu pyaxmun. [TpomexyTkn 3HAKOIIOCTOSIHCTBA
17. YErHble 1 HEUETHBIE PYHKLINN 1
18 Crenensb ¢ nenbiM nokasarenem. CtangaptHas Gopma 3anucu 1
' NENCTBUTENHLHOTO YUCIIA
19 Hcnonws3oBanue moaxosiieit (GopMbl 3aUCH IEUCTBUTEIBHBIX YACET IS 1
' pelieHus MPaKTUYECKUX 3a/1a4 ¥ TPEICTABICHUS TaHHBIX
20 Crenennas GyHKIMS ¢ HATypaJbHBIM U IEIbIM TTOKa3zareneM. E€ cBolicTBa u 1
' rpaduk
21. ApubmMeTnuecKknii KOpeHb HATYPATbHOUW CTETICHH 1
22. ApubmMeTnuecknii KOpeHb HATYPAIbHOUW CTETICHH 1
23. CaoiicTBa apr(METHUECKOTO KOPHS HATypATHHOUM CTETICHU 1
24. CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOM CTETICHU 1
25. CaoiicTBa apr(METHUECKOTO KOPHS HATypaIbHOM CTETICHU 1
26. JleiicTBus ¢ apu(PMETHUESCKIMHU KOPHSIMHU N—OW CTENEHU 1
27. JlelicTBus ¢ apu(pMETHUESCKMMU KOPHSAMHU N—O CTENEHU 1
28. JlelicTBus ¢ apu(PMETHUESCKIMU KOPHSMHU N—OW CTENEHU 1
29. JlelicTBus ¢ apu(pMETHUESCKIMU KOPHSAMHU N—OW CTENEHU 1
30. JlelicTBus ¢ apu(pMETHUESCKIMU KOPHSAMHU N—OW CTENEHU 1
31. Pemenune nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
32. Pemenune nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
33. Pemenune nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
34, Pemenune nppanroHalbHbIX ypaBHEHUI 1 HEPABEHCTB 1
35. Pemenune uppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB 1
36. CpoiicTBa u rpaduK KOpHS N-Oi CTETICHH 1




37. CoiicTBa u rpaduk KOpHSA N-0il CTENEHN 1
38 KonTtponesHast padota no Teme "Apudmerndeckuii KOpeHb N—Oi CTENEHH. 1
' WppatmonanbHble ypaBHEHUS U HEpaBeHCTBA"
39. CuHyc, KOCHHYC U TaHT'€HC YHMCIIOBOI'O apryMeHTa 1
40. CuHyc, KOCHHYC U TaHT'€HC YHMCIIOBOI'O apryMeHTa 1
41. ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHMCIOBOTO apryMeHTa 1
42. ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOTO apryMeHTa 1
23 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUECKUX 1
' (GYHKIUI 9UCIIOBOTO apryMeHTa
a4 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEIeIEHHE TPUTOHOMETPUYECKUX 1
' (GYHKIUI 9UCITOBOTO apryMeHTa
45. OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
46. OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
47. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1
48. OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJITBI 1
49. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
50. [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUI 1
51. [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUIN 1
52. [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUI 1
53. [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUIN 1
54. Perienne TpUroHOMETPUUECKUX YPABHEHU I 1
55. Perienne TpUroHOMETPUUECKUX YPAaBHEHU I 1
56. Perienne TpUroHOMETPUUECKUX YPABHEHU I 1
57. Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1
58. Pemenune TpUroHOMeTpUUECKUX YPAaBHEHUM 1
59. Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1




KonTtponsHas padora o teme "@opmMyibl TPUTOHOMETPHH.

0. Tpuronomerpuueckue ypaBHeHUs " 1
IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMH. 1
oL MOoOHOTOHHBIE TIOCIIEI0BATEIBHOCTH
6 Apudpmerrueckas ¥ reoMeTpudeckas nporpeccuu. Micnonp3oBanue 1
' MIPOrpECCUN JJIsl PELIEHUS pealbHbIX 33/1a4 MPUKIIAJHOIO XapaKTepa
63 beckoneuHo yObIBato1iasi reomerpudeckast nporpeccus. Cymma 0€CKOHEUHO 1
’ yObIBaroLIei reoMeTpUYECKOM Iporpeccun
64. dopmyJia CIOKHBIX TPOLIEHTOB
65. dopmyJia CIOKHBIX TPOLIEHTOB
66 O60061eHne, cucTeMaTr3alys 3HaHU| 3a Kype aiareopbl 1 Haval 1
' MaremaTudeckoro anammsa 10 kimacca
67. Htorosas koHTpoJbHAs paboTa 1
68 O06o0menue, cucTeMaTr3alys 3HaHUH 3a Kypc anreOpsl U Hadasl 1
' MareMmarndeckoro aHanusa 10 kiacca
69. [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUHT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoaundecTBO 9acoB

Ne i/ Tema ypoka B Konrpoabubie | IlpakTuyeckue
cero padoThI padoThI

1. CreneHsp ¢ pallMOHAIBLHBIM [T0KA3aTENEM 1

2. CBolicTBa cTEeNCHH 1

3. [IpeobpazoBaHue BBIpAKEHUN, COIEPKAIINX PAIMOHATBHBIE CTETICHU 1

4. [TpeobpazoBanue BhIpAKEHUN, CONEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1

5. [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1

6. [TokazarenbHas ¢pyHKLUSA, €€ CBOMCTBA U TpaduK 1

; KonTponshas pabora no teme "CreneHs ¢ palioHaIbHBIM [TOKA3aTEIeM. 1 1

' [TokazarensHas pyakuus. [lokazarensHble YpaBHEHUS M HEpaBEHCTBA"

8. Jlorapudwm uncna 1

9. JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

10. [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI 1

11. [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI 1

12. [IpeoOpazoBaHue BhIpOKEHUN, COIECPKAIINX JOTAPHPMBbI 1

13. JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA 1

14. Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1

15. Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1

16. Jlorapudmuueckas GyHKIuS, €€ CBOHCTBA U rpaduK 1

17 Kountponsnas pabora o teme " Jlorapudpmuyeckas GyHKIHS. 1 1

' Jlorapugmuueckue ypaBHEeHHUs 1 HEpaBeHCTBA
18. Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu
19. Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku




20. Tpuronomerpudeckue GyHKINHU, X CBOUCTBA U TpaduKu 1

21. Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1

22. [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1

23. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

24, [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1

25. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
Kontponsnas padota o teme "Jlorapudmudeckas QyHKIus.

26. Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBa. Tpuronomerpuieckue 1
¢GbyHKIMM 1 UX rpaguku. TpuroHomeTpruyeckie HepaBeHCTBA"

27. HenpepriBHble QyHKIIMH 1

28. [IpousBoHas pyHKIUU 1

29. [IpousBoHas pyHKIUU 1

30. I'eomeTpuueckuii 1 GU3NUECKUA CMBICIT TIPOU3BOTHON 1

31. ['eomeTpuueckuii 1 GU3NUECKUA CMBICIT TIPOU3BOTHON 1

32. [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA 1

33. [Tpou3BoIHBIE 2JTEMEHTAPHBIX (DYHKIIHHA 1

34. IIpon3BoaHas CyMMbl, IPOU3BEACHUS, YACTHOTO (DYHKIUI 1

35. IIpounsBoaHas CyMMBbl, IPOU3BEICHHS, YACTHOTO (DYHKIIUI 1
IIpumMeHeHue Mpor3BOIHON K UCCIIE0BAaHHUIO (PYHKIIMHM HA MOHOTOHHOCTD U 1

3. SKCTPEMYMBI

37 IIpuMeHeHure Mpor3BOIHON K UCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U 1

' HKCTPEMYMBI

38. HaxosxaeHue HarnOoJIbIIEero ¥ HAMMEHbBIIET0 3HaYeHUs (PYHKLIUU Ha OTpe3Ke

39. HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HaYeHUs (YHKLIUU Ha OTpe3Ke
[IpumeHeHne Mpon3BOIHON Ul HaX0XKACHNS HAWIY4IIEro peleHus B

40. MIPUKIAIHBIX 3a7a4ax, Ul ONPENEIeHUs CKOPOCTH IIPOLECcca, 3aJaHHOTO 1

(bopmynoit mim rpaguxkom




41. KonTtponsnas padora no teme "[IponsBoanas. [lpumenenne npou3BoHoi" 1
42. [TepBooOpa3nas. Tabmuia mepBooOpPa3HBIX 1
43. [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX 1
44, WuTerpan, reomeTpudeckuii 1 GU3NYECKUN CMBICT HHTETpajia 1
45. WuTerpan, reomeTpudeckuii 1 pU3nIecKuil CMBICT HHTETpajIa 1
46. Brruucnenue unrterpana no gpopmyne Herotrona—IJleiiOuuia 1
47. CucremMbl TUHEHHBIX YpaBHEHUN 1
48. CucremMbl TUHEHHBIX YpaBHEHUN 1
49. Pemrenne npukiagHbIxX 3a/1a4 C TOMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUHN 1
50. Pemenne npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN 1
51 CucteMbl ¥ COBOKYITHOCTH IIEJIBIX, PAIMOHAIBHBIX, UPPAIIHOHAIBHBIX, 1
' MOKa3aTeIbHBIX, JIOTAPU(PMUIECCKUX YPAaBHEHUM 1 HEPABEHCTB
52. Ucnonb3oBanue rpadukoB QpyHKIUI 175 pelieHus: ypaBHEHUI U CUCTEM 1
53 KonTponsnas paborta o teme "MuTerpan u ero npumeHenusi. CUCTeMbl 1
' ypaBHEHU}"
54. HarypanbHble U 1ienble yncia B 3aa4ax U3 peajbHOU KU3HU 1
55. [Ipu3HaKku neIMMOCTH LIEJIBIX YHCE 1
56. [Ipu3Haku JeIMMOCTH LIEJIBIX YHCE 1
57. [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIlisl 3HAHUN. Y paBHEHUS 1
58. [ToBTOpenue, 060061IeHNE, cCcTeMaTH3alus 3HaHU. Y paBHEHH 1
59. [ToBTOpenue, 060061IeHNE, cCcTeMaTH3alus 3HaHU. Y paBHEHUS 1
60. [ToBTOpenue, 060061meHNe, cucTeMaTu3alus 3Hanuil. HepaBeHnctsa 1
61. [ToBTOpenue, 06061eHne, cucTeMaTu3alus 3Hanuil. HepaBeHnctsa 1
62. [ToBTOpenue, 060061eHNe, crcTeMaTu3alus 3HaHuil. CUCTeMbI ypaBHEHHIA 1
63. [ToBTOpenue, 060061IeHNE, cricTeMaTu3alus 3HaHuil. OyHKINH 1
64. HToroas koHTpoJbHAs paboTa 1




6. O06o0mIeHne, cucTeMaTu3anys 3HaHU| 3a Kypc aJireOpbl U Hadal 1
Maremaruueckoro anaimsa 10-11 kimaccos

6. O0600menne, cucTeMaTu3anus 3HaHUK 3a Kypc anredpsl U Haval 1
Maremarrueckoro anaimsa 10-11 kimaccos

. O06o006mienne, cucTeMaTu3anus 3HaHU] 3a Kypce anreOpsl 1 Havall 1
Maremarnueckoro anaimsa 10-11 kimaccos

6s. O6o001enune, cucTeMaTr3alys 3HaHUH 3a Kype alnreOpsl U Havas 1
Maremarnueckoro aHanmsa 10-11 kimaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




I'EOMETPUA

10 KVIACC
No KosmnyecTBo yacos
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoThI padoTsbI
OCHOBHBIE TIOHSTHS CTEPEOMETPHUHU: TOUKA, IPSIMasi, TNIOCKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n3o6paxkeHus: Ha pUCYHKaxX: NU300pakeHUs III0CKOCTEH, 1
napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[MonsiTHs: IepeceKaroIuecs MIOCKOCTH, IIEPECEKAONINECs IpsMas M IIIOCKOCTh
[MonsiTHs: IepeceKaroIuecs MIOCKOCTH, IIEPECEKAONINECs IPsSMas M INIOCKOCTh
4 3HAKOMCTBO C MHOTOTPaHHUKaMH, N300pakeHue MHOTOTPAaHHIKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEeKaX
5 HauanbHble cBeieHHs 0 KyOe U upaMuJe, ux pa3BEPTKU U Moaenu. CedeHus 1
MHOTOI'PaHHUKOB
5 HauanbHble cBeieHHs 0 KyOe U upaMuJe, ux pa3BEPTKU U Moaenu. CedeHus 1
MHOTOI'PaHHUKOB
7 ITonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPUH U CIEJCTBUS U3 HUX
3 [TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
9 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPUH U CIEJCTBUS U3 HUX
10 [TonsiTue 06 aKCHOMAaTUYECKOM IMOCTPOECHUHN CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPUH U CIEJCTBUS U3 HUX
1 B3anMHoe pacroioskeHue MpsIMbIX B IIPOCTPAHCTBE: MepeceKaroImecs, 1

HapaJlICJIbHBIC U CKPCITUBAIOIIUCCA ITPAMBIC




[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaJljielIbHbIE

12 MpsSIMBIE B TPOCTPAHCTBE; NAPAIJICTBHOCTD TPEX MPSAMBIX 1

13 [TapamienpsHOCTE NPSAMBIX U IVIOCKOCTEN B MpOCTpaHcTBe: [lapannensHOCTh 1
MPSIMOH U TUIOCKOCTH

14 VYTIuBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 1

15 YroJ1 MeX 1y IPSMBIMU B IPOCTPAHCTBE 1

16 YroJs1 MeX 1y IPAMBIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTh TIIOCKOCTEH: MapasuiesibHbIE TIIIOCKOCTH 1

18 CBoiicTBa apauIeTBHBIX IIOCKOCTEH 1

19 [Ipocreiinme npocTpaHCTBEHHbIE PUTYPBI HA TUIOCKOCTH: TETPadp, KyO, 1
napaiesIeuIe;|

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuenwuii

99 KonTtponbHas padota o Teme "IIpsiMbie 1 MIOCKOCTH B TPOCTPAHCTBE. 1
[TapannensHOCTh OPSIMBIX U TIOCKOCTEHN"

93 [lepneHTUKyYIAPHOCTD MPSAMO U MIIOCKOCTH: MEPIEHIUKYIIPHBIE MIPSMBIC B 1
MIPOCTPAHCTBE

24 [Ipsimble napasienbHble U NEPIeHIUKYISIPHbBIE K IIIOCKOCTH 1

25 [Ipsimble mapasuienbHble U NEPIeHIUKYISIPHbBIE K TUIOCKOCTH 1

26 [Ipu3Hak nepneHaUKYIIPHOCTH MPSAMOM U TNIOCKOCTH 1

27 [Ipu3Hak nepneHInKyIIpHOCTH MPSIMON U TUIOCKOCTH 1

28 Teopema o psaMoit eprIeHIUKYISIPHON TIOCKOCTH 1

29 Teopema o psaMoit epreHANKYISIPHON TIOCKOCTH 1

30 Teopema o psAMON NEPIEHANKYISIPHON TUIOCKOCTH 1

31 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MIIOCKOCTH, 1
paccTosiHie OT IPSAMOM JI0 TNIOCKOCTH

32 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 MJIOCKOCTH, 1




paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

33 paccTosiHUE OT MPSIMOM JI0 IVIOCKOCTH

34 [lepnieHIUKyIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 IVIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMON U TUNIOCKOCTHIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYTPaHHOTO yria

37 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPaHHOTO YyIJia

38 [lepneHIUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

39 [lepnieHTUKyYNIAPHOCTD MIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40 [lepnieHIUKyYIAPHOCTD MJIOCKOCTEN: PU3HAK MEPIEHAUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41 Teopema o TpEX mepHeHANKYIIpAX

42 Teopema o TpEX mepHeHANKYIApax

43 Teopema o TpEX mepHeHANKYIIApax

44 KontponbHas padoTa no temam "IlepneHANKYIIPHOCTD IPSIMBIX U
mwrockocteil" u "Yriel MeX Iy NPSAMBIMU U TIJIOCKOCTAMU"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHThI MHOTOI'PaHHUKA, BBIITYKJIbIC U
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOT'PaHHUKA

46 [Ipu3ma: N-yroybHas npu3Ma; TpaHd U OCHOBAHUS IPU3MBL; TIpsIMAast U
HaKJIOHHAsI IPU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTH MIPU3MBI

47 [Tapannenenunen, TpsIMOYTOJIbHBIN NapaJlJIeNeNUNe] U €ro CBOMCTBA

48 [Mupamuna: N-yronpHas mupamMuaa, TpaHu | OCHOBaHI/ie MUPaMUJIBL; OOKOBas U
MOJIHAs TIOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U YCEUEHHAS TUPaMUIa

49 [IpaBuUsIbHBIE MHOTOTPAHHUKU: TIOHSATHE IPABUIBHOTO MHOTOTPAHHUKA;




MpaBUIbHAs MPU3MA U MPABUJIbHASI TMPAMU/IA; IPABUIIbHAS TPEYTOJIbHAs
MMpaMuia U MPaBUIBHBIA TETPadaAp; KyO

[IpencraBnenue 0 MpaBUIbHBIX MHOTOTPaHHUKAX: OKTa’p, H0JIEKadIp U

50 1
HKOCayIp.
CummeTpusi B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOYKH, TIPSIMOIA,
51 TUTOCKOCTH. DJIEMEHTHI CHMMETPHUH B MTUPaMU/IaX, apaiesenueax, 1
MPAaBHIILHBIX MHOTOTpaHHHUKAX
52 Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YIibl 1
53 [Tnomaas 60KOBOM MOBEPXHOCTU U MOJIHON MOBEPXHOCTH MPSMOU MPU3MBI, 1
IJI0Ia/1b OCHOBAHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMON IPU3MBI
54 [Tnommame OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH NIPAaBUIIHLHON MMUPAMUJIBI, 1
TeopeMa O IJIOMIA I OOKOBOW MOBEPXHOCTH YCEUEHHOW MTHUPAMHUJIBI
55 KountponsHas pabora o teme "MHororpanHHuku" 1
56 [Tonsitue 06 006BEMeE 1
57 O06bEM TUpamMuIbI 1
58 O06BEM TMpamMuIbI 1
59 O06BEM TMpaMu bl 1
60 O06BEM TUpaMuIbI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 KonTponsnas pabora o teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 06061menne cucremarusanus 3Hanui. [loctpoenue ceueHuii B 1
MHOTOI'PaHHUKE
[ToBTOpenue, 000OIIeHNE cucTeMaTH3alUs 3HaHUH. Briunciienne paccTosHMiA:
66 MEX]ly ABYMSI TOUKaMH, OT TOUKH JIO TIPSIMOM, OT TOYKH JI0 IIIOCKOCTH, MEXKTY 1

CKPCUINBAOITUMUCS ITPAMBIMU




67 Hrorosas koHTpoJbHAsE paboTa 1
[ToBTOpenue, 0600IIeHNE cucTeMaTH3alus 3HaHUK. Berancnenue yrios:
68 MEXY CKPESUIHMBAIOLIMMUCS MPSIMBIMHU, MEKIY MPSIMOM U IJIOCKOCTBIO, 1
JIBYTPaHHBIX YIJIOB, YIJIOB MEXKIY TIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KVIACC

KoaundecTBO 9acoB

Ne i/ Tema ypoka B Konrpoabubie | IlpakTuyeckue
cero padoThI padoThI
Cdepa u map: meHTp, paanyc, ITuameTp; TIIONIaIb TOBEPXHOCTH ChEPhI 1
2.| Cdepa u map: meHTp, paanyc, JHaMeTp; TUIOIIAIb TOBEPXHOCTH ChEphI 1
3 BsanmMHoe pacrionioskenue cepbl U TUIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
"1 chepe; muiomams chepsl
4 B3anmMHoe pacrionioskeHre cepbl U TUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K 1
"1 cdepe; miomans chepsl
5. | HM3obpaxenue cdepsl, mapa Ha miIockocTu. CeueHus mapa
6. | HM3obOpaxenue cdepsl, mapa Ha miIockocTu. CeueHus mapa
; Hunuaapuyeckas MoBEpXHOCTb, 00pa3yoie HUINHIPUYECKOI 1
| NMOBEPXHOCTH, OCh LIMJIMHIPUYECKON MOBEPXHOCTH
Hunuaapudeckas MoBEpXHOCTb, 00pa3yrolue HUIMHIPHUECKON 1
8 MMOBEPXHOCTH, OCh HUIMHAPUYECKON TOBEPXHOCTH
9 Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pa3yollias U 0Ch; IIIOMAIb 1
"|  OOKOBOI U MOJIHOM MOBEPXHOCTH
10 Hununaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTbh, 00pa3yrolias U 0Ch; IIIOMAIb 1
OOKOBOM M MOJHOM IMOBEPXHOCTH
N3o00paxkenue nunuHapa Ha miaockoctu. Pa3séprka nununapa. CeueHus
11] ummuHApa (MI0CKOCTHIO, MApaJUIeTbHOM WM MEPIeHIUKYIAPHON ocu 1
AJTUHPA)
N3o00paxkenue nunuHapa Ha miaockoctu. Pa3séprka nunuuapa. CeyeHus
12) uwmmuHApa (MI0CKOCTHIO, MapaUIebHOM UITH MEPICHANKYISPHOIN ocH 1

WIHH]IPA)




Konunueckast moBepxXHOCTh, 00pa3yromye KOHMYECKONH TTOBEPXHOCTH, OCh U

13 .
BEpIIMHA KOHUYECKOU MOBEPXHOCTU
14 Konnueckas moBepxHOCTh, 00pa3yronue KOHUIYEeCKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MTOBEPXHOCTH
Konyc: ocHOBaHME U BepIlIHa, 00pa3yoiast ¥ 0Ch; IJIOIaas OOKOBOM U
15
IIOJTHOW ITOBEPXHOCTH
Konyc: ocHOBaHMe M BepllMHA, 00pa3yronias U 0Ch; IIOMaas OOKOBOM U
16
ITOJTHOW ITOBEPXHOCTH
Vcedu€HHBIN KOHYC: 00pa3yoliie U BRICOTa; OCHOBAaHHS U OOKOBas
17
TTOBEPXHOCTH
VYced€HHBII KOHYC: 00pa3yIoIre U BLICOTA, OCHOBAHUA 1 OOKOBas
18 ’
TTOBEPXHOCTH
N3obpaxenune koHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CeueHus KOHyca
19, (TUIOCKOCTHIO, MapauIeIbHON OCHOBAHMIO, M TUIOCKOCTHIO, MPOXOIAIICH yepes
BEPIINHY)
N3obpaxenne KoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CeueHus KOHyca
20/ (TIOCKOCTHIO, MapaAJJICIIFHOW OCHOBAHUIO, U TUIOCKOCTHIO, IPOXOIAIIEH Yepe3
BEPIINHY)
21; KomOunanwms Ten BpalieHus 1 MHOTOTPAaHHUKOB
22/ KomOuHamms Ten BpalieHus 1 MHOTOTPAaHHUKOB
MHOrorpaHHuK, OIMMCaHHBINA 0K0JI0 cdephl; chepa, BIUCAHHAS B
23 2 b 2
MHOTOTPaHHUK WUJIU B TEJIO BpaIlCHUS
MHOrorpaHHuK, OIMKMCaHHBINA 0K0JI0 cdephl; chepa, BIUCAHHAS B
24 2 b 2
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS
MHororpanHuK, OIUCAaHHBIN 0KOJI0 cephl; chepa, BIucaHHas B
25 2 b 2
MHOTOTPaHHUK WUJIU B TEJIO BpalleHUs
26, Ilonsatue 06 00bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TE
27, Tlousatue 06 00béMe. OCHOBHBIE CBOMCTBA OOBEMOB TE




28, ITlonstue 06 06vEMe. OCHOBHBIE CBOWCTBA 0OBEMOB Tl 1
29, OOBEM mIMHIpPA, KOHYCA 1
30, OOBEM HUIMHIpPA, KOHYCA 1
31, OOBEM HUIUHIpPA, KOHYCA 1
32/ OOBEM mIapa u mwIomaas chepsl 1
33, OOBEM mapa u miomaab cheps 1
34, OOBEM mapa u momaab cheps 1
35 [Tono6nbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXTY TUIOIIA MU 1
MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEI
36 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOIIA MU 1
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIl
37 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOIIA MU 1
MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIT
38, KonTtponrHas padota no remam "Tema Bpamenus” u "O6bemsl Ten" 1
39/ BekTop Ha IMJIIOCKOCTH U B MPOCTPAHCTBE 1
40, BexTop Ha IJIOCKOCTH U B TPOCTPAHCTBE 1
41, Clo)XeHUE U BBIYUTAHHUE BEKTOPOB 1
42, CI0)XeHUE U BBIYUTAHHUE BEKTOPOB 1
43, VYMHOXXEHHE BEKTOpa Ha YUCIIO 1
44, YMHOXXEHHE BEKTOpa Ha YUCIIO 1
45 Pasnosxxenue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopam. [IpaBuio 1
napajuienenumena
46, Pemienue 3a1a4, CBSI3aHHBIX C IPUMEHEHHUEM IMPABUII JEHCTBUN C BEKTOpaMHU 1
47 [IpsiMoyronpHas cucTeMa KOOpAUHAT B MpocTpaHcTBe. KoopaAuHaThl BEKTOPA. 1
[IpocTeitmue 3aga4n B KOOpAMHATAX
48, Yron mexay Bekropamu. CKaJiIpHOE IPOU3BEIACHUE BEKTOPOB 1




49, BpblYHCICHHUE YITIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMHU
50, KoopauHaTHO-BEKTOPHBIN METOJI IPH PEIICHUH I€OMETPHUECKUX 3a7a4
51, KouTposbHas paboTa o teme "BeKTOpsl M KOOpAWHATHI B IPOCTPAHCTBE"
[ToBTOpenue, o6o0IIeHNE U cucTeMaTu3anys 3Hanui. OCHOBHBIC (UTYPHI,
> (baxThI, TEOPEMBI Kypca IJIAHUMETPUU
[ToBTOpenue, 06061meHne u cucreMatusanus 3HaHuil. OCHOBHBIE (PUTYPBI,
>3 (baxThI, TEOPEMBI Kypca IJIAHUMETPUN
[ToBTOpenue, 06061meHne u cucreMaru3anus 3HaHui. OCHOBHbIE (PUTYPBI,
> (baxThI, TEOPEMBI Kypca IJIAHUMETPUN
[ToBTOpenue, 06061meHne u cucreMatu3anus 3HaHuil. OCHOBHBIE (PUTYPBI,
> (baxThI, TEOPEMBI Kypca IJIAHUMETPHUN
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a/1a4 TUTAHUMETPHH U
6 METOJIBI MX PEHICHUS
s [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a/1au TUTAHUMETPHUH U
’ METO/Ibl UX PEIICHUs
s [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a/1au TUTAHUMETPHUH U
8 METO/Ibl UX PEIICHUs
. IToBTOpEeHue, 000OIIEeHNnEe U cUCTeMaTH3alMs 3HaHui. 3a1aun INIAHUMETPUU U
2 METO/Ibl UX PEIICHUs
€0 IToBTOpeHue, o6o0LIIeHNne U cucTeMaTu3anys 3HaHui. OCHOBHBbIE (QUTYpBI,
(baxThl, TEOPEMBI Kypca CTEpPEOMETPUU
61 [ToBTOpeHue, o0o0LIIeHNne U cucTeMaTu3anys 3HaHui. OCHOBHBbIE (DUTYPBI,
(baxThl, TEOPEMBI Kypca CTEPEOMETPUHI
. [ToBTOpeHue, o0oOLIIeHNne U cucTeMaTu3anys 3HaHui. OCHOBHbIE (UTYPHI,
(baxThl, TEOPEMBI Kypca CTEpEOMETPHH
63 IToBTOpeHue, 0600IIeHNne U cucTeMaTu3ays 3HaHui. OCHOBHBIE (DUTYPHI,

(baxThl, TEOPEMBI Kypca CTEpEOMETPHH




64/ HWtoroBas KOHTpOJIbHAS paboTa 1
65/ ITloBTOpenwue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHHIA 1
66/ IloBTOpenwue, 0000IEHIE H CHCTEMATH3AIHS 3HAHHIA 1
67, ITloBTOpenwue, 0000IIEHIE H CUCTEMATH3AIMS 3HAHHIA 1
68/ IloBTOpenwue, 0000IIEHNE H CUCTEMATH3AIHS 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




BEPOATHOCTDb U CTATUCTHUKA

10 KIIACC
KosmnyecTBo yacos
Ne i/ Tema ypoka B Konrpoabubie | IlpakTuyeckue
cero padoThI padoThI
1 [IpencraBieHue JaHHBIX C TOMOIIBIO TAOIUI M TUarpaMM 1
9 Cpennee apudmerndeckoe, MearaHa, HaMOOJbIIIEE U HAUMEHbBIIIEE 3HAUCHUS, 1
pa3Max, Jucrepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB
3 Cpennee apudmeTndeckoe, MeraHa, HAMOOJbIIEE U HANMEHBIIIEE 3HAYCHUS, 1
pa3Max, Jucrepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB
4 Cpennee apudmerndeckoe, MeruaHa, HAMOOJbIIIEE U HAUMEHBIIIEEe 3HAYCHUS, 1
pa3Max, Tucrepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB
5 CrnydaifHble SKCIIEPUMEHTHI (OTIBITHI) U CITyJaiiHbIE COOBITHSI. DJIEMEHTapHBIC 1
COOBITHS (MCXOIBI)
6 BeposTHoCTb citydaitHOTO cOOBITHS. BEeposATHOCTH COOBITHIA B OTIBITaX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
7 BepostHocTh citydaitHoro coobiTus. [IpakTudeckas padbora 1 1
3 Omneparuu HaJ, COOBITUSAMU: TIEPECCUCHHE, 00BETMHEHHUE COOBITHIA, 1
MIPOTUBOTIOJIOKHBIEC COOBITHSA. [lnarpamMmmsl Ditsiepa
9 Onepanuu Haj COOBITUSIMU: TIepeceueHne, 00beIMHEHUE COOBITUH, 1
MIPOTUBOTIOJIOKHBIE cOObITHS. J{uarpammel Ditniepa
10 dopmyra CI0KEeHUS BEPOSITHOCTEH 1
11 YcnoBHas BEpOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEU. [lepeBo cirydallHOTrO 1
JKCIIEPUMEHTA
12 VYcnoBHas BEpOATHOCTb. Y MHOXKEHHE BEPOSITHOCTEU. [IepeBo cirydailHOTro 1
JKCIIEPUMEHTA




VYcnoBHas BEpOSATHOCTb. Y MHOXKEHHUE BEPOSITHOCTEU. [lepeBo cirydallHOTro

13 1
HKCTIIEPUMEHTA
14 @opMyiia IOJHON BEPOATHOCTH 1
15 ®dopmyrna MOTHONW BEPOATHOCTH 1
16 dopmyna noaHON BeposaTHOCTH. HezaBucumMble coObITHS 1
17 KonTposbHas pabota 1
18 KoMOuHaTopHO€E IPaBUIIO YMHOKEHUS 1
19 [lepecTaHnoBKM U aKTOpUAT 1
20 Ywucno coueTanuii 1
21 Tpeyronbuuk [lackansa. @opmyna 6uHoma HproToHa 1
29 bunaphblii cirydaiiHbIN ONBIT (MCHIBITAHUE), yelieX U Heynada. HesaBucumbie 1
ucneiTanns. Cepusi He3aBUCUMBIX MCIIBITAaHUH JIO0 TIEPBOTO yCIexa
23 Cepus He3aBUCUMBIX HCTIBITaHMA bepHymmn 1
24 Cepus He3aBUCUMBIX HCTIbITaHuA. [IpakTrueckast paboTa ¢ UCTIOIB30BaHUEM 1
ANIEKTPOHHBIX TAOJIHIL
25 CrnydaifHas BeTUYMHA 1
26 Pacnipenenenne BeposTHocTel. JlnarpamMma pacnpeneiacHus 1
27 CymMa 1 pou3BeJIeHHe CydalHbIX BEIMYUH 1
28 CymMa 1 npou3BeIeHHEe CydalHbIX BEIMYUH 1
29 [Ipumeps! pacnpenienieHuid, B TOM YHCIIE TeOMETPUIECKOe U OMHOMHUAIIBHOE 1
30 [Ipumeps! pacnpenienieHuid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIIBHOE 1
31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT 1
32 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT 1
33 Htoroas koHTpoJbHas paboTa 1
34 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3allus 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaundecTBO 9acoB

Ne i/ Tema ypoka B Konrpoabubie | IlpakTuyeckue
cero padoTsbI padoThI
1 [ToBTOpenue, 0600mIeHNE, crcTeMaTu3anus 3HaHui. CITydaiiHbIC OIBITHI U 1
BEPOSTHOCTH CIIy4alHBIX COOBITHI. Cepuu HEe3aBUCUMBIX UCITBITAHUI
9 [ToBTOpenue, o6odIIeHNe, cucTemaTu3aus 3HaHui. CirydaifHbIe OTIBITHI U 1
BEPOSTHOCTH CIIy4alHBIX COOBITHI. Cepuu HEe3aBUCUMBIX UCITBITAHUI
3 [ToBTOpenue, 0600IIeHNe, cucTemaTr3anus 3Hanui. CirydaifHbIe OTIBITHI U 1
BEPOSTHOCTH CIIy9aHBIX COOBITHI. Cepuu He3aBUCUMBIX UCITBITAHUI
4 [ToBTOpenue, 0600IIeHNe, cucTemaTr3anus 3Hanui. CirydaifHbIe OTIBITHI U 1
BEPOSTHOCTH CIIy9alHBIX COObITHI. Cepun HE3aBUCUMBIX UCTIBITAHUN
[Ipumepbl npuMeHEeHUsI MAaTEMAaTHYECKOTO 0KUJIaHUS (CTpaxoBaHUE, JIoTepesl)
MatemaTtuueckoe OKUAaHUE CyMMBI CIIy4alHbIX BETHUUH
7 Martemaruueckoe OXUAaHUE TEOMETPUYECKOT0 U OMHOMUAIBHOTO 1
pacrpeneneHu
3 Matematuueckoe 0XUAaHUE TEOMETPHUUECKOT0 1 OMHOMHAIILHOTO 1
pacrpeaeneHui
9 Jlucniepcusi U CTaHIAPTHOE OTKIOHEHHUE 1
10 Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHHUE 1
11 Jlucniepcuu TeOMETPUIECKOTO U OMHOMHAJIBHOTO pacipeieICHUs 1
12 [IpakTrueckas paboTa ¢ HCHIOJb30BAHUEM DJICKTPOHHBIX TAOJHI] 1 1
13 3aKoH 00JBIINX Yucel. BeIOOPOUYHBII METO T MCCIIETIOBAHMI 1
14 3akoH OONbIINX Yncen. BeIOOpOUYHBIH METOT MCCIe0OBaHMIA 1
15 IIpakTryeckas paboTa ¢ UCIOJIB30BaHUEM JICKTPOHHBIX TaOJIHUIL 1 1
16 HTorosas KoHTpoJbHas paboTa 1 1




[IpuMepsl HEPepBIBHBIX CIIy4aiHbIX BeauduH. OyHKIMS IUIOTHOCTH

17 pactipenenenusi. PaBHomepHoe pacnpeeneHue u ero cBoicTa

18 [IpuMepsl HENPEpBIBHBIX CIy4aiHbIX BeInYnH. OyHKIMS IUIOTHOCTH
pactipenenieHusi. PaBHoMepHOE pacipeeneHre u ero CBoicTBa

19 3amaun, MPUBOAAIINE K HOPMAIBHOMY pacrpeaencHuio. OyHKIUs TUIOTHOCTH
Y CBOICTBA HOPMAJILHOTO pacpeIeIICHUs

20 [TpakTudeckas paboTa ¢ HCIIOJIB30BAHUEM JICKTPOHHBIX TAOJIHUIT

21 [ToBTOpeHue, 0600IIeHNEe U cucTeMaTr3aIys 3Hanuii. OnucarenbHas
CTaTHCTHKA

29 [ToBTOpEeHmME, 0000IIEHNEe U cucTeMaTr3aIys 3Hannii. OnucaTenbHas
CTaTHCTHKA

93 [ToBTOpeHue, 0600IIeHNe U cucTeMaTr3aIys 3HaHui. OTBITH ¢
PaBHOBO3MOKHBIMH JIECMEHTAPHBIMU COOBITHSIMH

24 [ToBTOpeHue, 0600IIeHNne U cucTeMaTr3aIys 3HaHu|. OTBITHI ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
[ToBTOpeHuUe, 0000IIIEeHNEe U CUCTEMaTH3aIKs 3HaHuW. Beraucinenue

25 BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM (GOPMYIT U TpaPUISCKUX METOIOB
(koopauHaTHas IpsMasi, IepeBo, Tuarpamma Jitiepa)
[ToBTOpenue, 06001IeHNE U ccTeMaTu3alus 3HaHui. Beruucnenue

26 BEPOSATHOCTEH COOBITHI C MPUMEHEHHEM (GOPMYIT U TpadUISCKUX METOJIOB
(koopauHaTHas TpsMasi, IepeBo, Iuarpamma Jitiepa)
[ToBTOpenue, 06001IeHNE U cUcTeMaTu3alus 3HaHui. Beruncienue

27 BEPOSITHOCTEH COOBITHII ¢ MpuMeHeHneM (HopMyll U rpaduuecKux METOI0B
(koopauHaTHas TpsMasi, IepeBo, Tuarpamma Jiiiepa)
[ToBTOpeHue, 06001IeHNE U cUcTeMaTu3alus 3HaHui. Beruucienue

28 BEPOATHOCTEH cOOBITHI ¢ mpUMeHEeHHeM (OpMYIT U rpapUUecKrX METOI0B
(KoopaMHAaTHas TpsMasi, IepeBo, Tuarpamma Jitiepa)

29 [ToBTOpenue, 060061eHNe U cucTeMaTu3aus 3Hanuil. CiaydaiiHble BETUYUHBI




U pacupeeneHus

30 [ToBTOpenue, oboOIIeHNe U cucTeMaTh3ays 3HaHui. CirydaiiHble BETHYUHBI 1
U pacupeeneHus

31 [ToBTOpenue, 0000IIeHNE ¥ CUCTEMAaTH3aIMs 3HaHU. MaTemMaTnieckoe 1
0>KMJIaHHUE CIIy4allHOW BEJINYUHBI

39 [ToBTOpenue, 00600IIeHNE U CUCTEMAaTH3aIMs 3HaHU. MaTeMaTnieckoe 1
0>KMJIaHHUE CITy4allHOW BEJINYUHBI

33 Nrorosas koHTposbHas paboTa

34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




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 omepandd € paloOHANIbHBIMU U
' NeUCTBUTENbHBIMH YHCIIAMU
13 BoimonHATe  npUOMMOKEHHBIE — BBIUMCICHHS,  HUCIHOJB3YS  IpaBHIIa
' OKpYIJIEHUS, J1eJ1aTh PUKUAKY U OLIEHKY pe3yJbTaTa BEIYHUCIIECHUI
OnepupoBaTh MOHATUSAMU: CTEIEHb C IIEJBIM IOKa3aTelleM, CTaHAapTHas
L4 (dopma 3anucH AeHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHON CTEIEHU;
' UCIOJb30BaTh MOAXOIAILYI0 (OPMY 3alMCH JEUCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTb HNOHATHUAMM: CHHYC, KOCUHYC M TaHI€HC HPOU3BOJBHOIO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IIPOM3BOJIBHOIO yrja dYepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (QYHKLIUU
2 YpaBHEHMS U HEPAaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, yPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
25 BoimonHATe npeoOpa3oBaHUS TPUTOHOMETPUYECKMX BBIPAKEHUH U
. pelaTs TPUrOHOMETPUYECKUE YPABHEHHUS
BhInonHATh MpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALlMOHATIBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
MppalMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB
Y [IpumeHATh ypaBHEHUS W HEpPaBEHCTBA AJIs PEIIECHUS MAaTEMaTHYECKHX

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 UCIIOJIb30BAaHUEM 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 MOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIWHU, HYJIH
' (GYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uuTaTh TrpapuKud JMHEHHOW (YHKIUH, KBaJApaTUYHOMN
' (yHKIMM, CTENIEHHOW (PYHKIUU C LIeJBIM MOoKa3aTeaeM
Ucnonb3oBarh rpaguku (GyHKOUE A8 KCCIETOBAaHUS IPOLECCOB U
35 3aBHCHMOCTEH TIPU PEHICHWW 3a1ad W3 JPYTruX Y4eOHBIX NPEIMETOB H
' peambHOW  JKM3HHM, BBIpAXaTh (QOpPMyJaMH  3aBHCHMOCTH  MEXIY
BEIMYMHAMHU
4 Hauana maTemaTtudeckoro aHanusa
i1 OmnepupoBaTh MNOHATHSAMHU: IOCIEIOBATEIbHOCTh, apU(MeTHdecKkas Hu
' reoMeTpUYecKasi Iporpeccuu
OnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBAIOLIAsi IeoMeTpuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO yOBIBAIOIICH T'€OMETPUUYECKOU
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3IIMYHBIMU CIIOCO0AMHU
a4 Hcnonb3oBaTh CBOMCTBAa IOCIEIOBATEIBHOCTEM M IMpOrpeccHil  Juis
' peleHus peabHbIX 33aau IPUKIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUH Ha/l MHOXKECTBAMU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il ONHCaHHS
5.2 peanbHBIX MPOIECCOB M SBJICHUHM, NpU peIIeHUuH 3aJad 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 MOHATUSMU: HATypajlbHOE, II€JIO€ YHMCIO; HCIOJb30BaTh
1.1 MPU3HAKU JIETUMOCTH UEJbIX YHCEN, Pa3JIO)KEHUE YHCIIa Ha MPOCTHIE
MHOKMTEJH JUIsl pellIeHUs 3a]1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHATILHBIM [T0OKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucina, JAECATUYHBIE 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, COAEPXKAIIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATUSIMH: JIOTAPU(PMUIECKOE YPABHECHUE U HEPABEHCTBO
pelaTh OCHOBHBIE THUIIbI JIOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTsk perieHus npocTeHmx TpUroHoOMeTpUYECKUX HEPAaBEHCTB
OnepupoBaTb MOHATUAMU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellleHe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS peIeHUs
NPAaKTUYECKUX 3a]1a4
T Haxomuth  pemieHuss mnpocTedmiux  CUCTEM M COBOKYIHOCTEH
' paLMOHATILHBIX YPABHEHUN U HEPABEHCTB
MojenupoBaTh peajbHble CHUTYallMM Ha S3bIKe anreOpbl, COCTaBIIATH
oy BBIPAQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIOBHUIO 3a/1auH,
. UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM ammapara
anreOpbl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHAMU: THepHOAMYECKas (YHKIMS, MPOMEXYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOUYKH SKCTpeMyMma (PyHKIMH, HauOoJbIIee U

HAaMMCHBIIICC 3HAYCHUA (I)yHKI_[I/II/I Ha IMPOMCIKYTKE; UCIIOJIL30BATh UX IJIA

uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM




OmnepupoBaTh MOHATUAMHU: TpapHKH ITOKA3aTEIbHOH, JIOTapUPMUIECKON 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTU M UCIOJIb30BAaTh AJIS PEIIEHUS] YPaBHEHUIN U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKd JTHMHEWHBIX
3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Ui PELICHUS CHUCTEMbl JMHEWHBIX
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
Hcnonb3oBaTh MNpOM3BOAHYK JUuIs  HMCCleAOBaHUA  (QYHKUMM Ha
4.3 MOHOTOHHOCTB M 3KCTPEMYMBI, IPUMEHSITh PE3YIbTaThl 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 mnepBooOpa3zHble 31E€MEHTapHbBIX (DYHKIMH, BBIYUCIATH
' uHTerpai mo dpopmyne Herorona — JleliOnuia
A7 Pematps npuknaasele 3a1add, B TOM YHCIE 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 IBYrpaHHOTO yIiia, TMHEHHBIM YroJl IBYIPaHHOTO YIJIa, TpaaycHas
Mepa ABYIPaHHOIO yria
_ OnepupoBaTh MOHATUAMHU: MHOTOI'DAaHHMK, BBINYKJIBIM U HEBBITYKJIbIN
' 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  (BBIIYKJIbIE M HEBBIIYKIblE  MHOTOI'PDAaHHUKH,
' [IPaBUJIbHBIE MHOTOTPAHHUKH, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasJiesIenune bl)
- OmnepupoBaThb MOHSATHSAMMU: ceKyIas IUIOCKOCTB, ceueHue
' MHOTOI'PaHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCHOJb3Yysl METOJ CIIEJI0B
CTpouTh Cce4YeHHsT MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBIMOJIHATh
7.11 (BBIHOCHBI€) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:

BH/I CBEPXY, COOKY, CHU3Y




7.12

Pemate 3ala4i Ha HAXO0XKXACHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIMTUYCCKHUEC MCTOABI IIPU
peIICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemrate 3a1aun Ha HAXOXJIECHUE TEOMETPUUYECKUX BEIMYMH MO 0Opas3iam
WM aJrOpuUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOIbl IpU
pelIeHNN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TMOBEPXHOCTEH MHOTOTPaHHHUKOB
(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 MJIIOCKOCTh CUMMETPUHU (QUTYPBI

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/a4, MPEeoJiaraloliuX HECKOJbKO IAaroB PEIICHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTECPECOMETPHUICCKUX 3aJa4d

7.19

HpI/IBOI[I/ITL INPpHUMCEPBI MAaTCMATHUUCCKUX BaKOHOMepHOCTCﬁ B IIpUpOAC U

JKHU3HH, paCIIO3HABATDH IIPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh NoTyyeHHbIE 3HAaHUS Ha IPAKTUKE: aHAJIM3UPOBATh pealibHbIE
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLEccEe IOMCKa
peleHus MaTeMaTUYECKU chopMyIupOBaHHON po0IeMsl,
MOJIETIMPOBAaTh pEaJIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, MCCIEN0BaTh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUYECKMX IOHATUH U
TeopeM, arnmnapara ajareopsl, pelaTh MpakKTUYeCKHe 3aa4M, CBSI3aHHbIE C

HaXO0XKXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHIMHU: [UJIMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHHYECKAas IOBEPXHOCTD,
' oOpa3ymolyue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmnoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHATHSAMH: I[IAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IapoOBOW CIIOH, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA
LIApOBOTO CJIOs, IIAPOBOH CEKTOP
66 Bbruncnare 006bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh NOHATHSAMM: MHOTOTPaHHUK, BIMCaHHBII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJO
BpALLCHUS
6.8 Bbluucnare COOTHOLIEHMS MEXAYy IUIOIAIsIMM TOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxaTs n3yyaemble QUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpPXY, COOKY, CHHM3Y; CTPOHUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTh, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[IpumensTh reomMeTprueckue (HakThl AT PELUICHUs CTEPEOMETPHUECKUX
6.12 3aa4, MpearojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIM YCIOBHS
MpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITB, KakKMMH CBOMCTBaMU 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,
yromia MCXKIAY  BCKTOpaMu, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHbIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M NpPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroll
MEXAYy BEKTOPaMHU, CKaJISIpHOE NMPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

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

Pemare 3amaum Ha [OKa3aTENbLCTBO MATEMAaTHYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH 10 oOpasliaM WM aJrOPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl MPU  PEHICHUH  CTAaHIAPTHBIX

MaTE€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMUOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPUICCKUX 3ada4

6.22

[IpuBOAUTH MpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJE U

KU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUS Ha TPAKTUKE: AaHaJIU3UPOBATH
peayibHbIE CUTyalldd U TPUMEHSATh H3ydCHHbIE TOHATHUA B IpoOIEcce
MOMCKA pELIeHUsT MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, armapara anreOpbl, pelarh NPakTUYeCcKUe 3aauu, CBsI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

AJI'EBPA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JIECSATHYHBIE JApOOHM, TPOLEHTHI,
OECKOHEUYHbIE  MEpUOJMYEcKHe  JIpoOu.  ApudpMmeTHueckue  omepauud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPpeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npo0eil M MPOIEHTOB JUIsl PelIeHUs MPUKIATHBIX 3ajad M3 Pa3IMuHBbIX OTpacien
3HaHUHM U PEATBHOM )KU3HU
JevictBuTenbHble  4yHcia.  PalMOHaJIbHBIE W HMPpPALMOHAIBHBIE  YHUCIHA.
1.2 Apudmernueckue omnepanuu ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEéHHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUNCICHUI
Crenenp ¢ 1enbiM mokaszateneMm. CraHmapTHas ¢gopMa 3amuch JeHCTBUTEIIBHOTO
1.3 yrcna. Mcnons3zoBanue noaxoasieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
penieHus MPakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApubMeTnuecknii KOpeHb HATypaJIbHOW cTemneHH. JlelcTBUs ¢ apupMETHISCKUMU
' KOPHSIMHM HATYpaJIbHOW CTEIEHU
15 CuHyC, KOCHHYC UM TaHI€HC YHCJIOBOIO aprymeHTra. ApKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXAECTBEHHBIC MPE0OPa30BaAHMS
25 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUIA. OcHOBHBIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
23 VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. MeTon
' 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 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJa4 U 3a7ad




U3 Pa3IMYHbIX 00JIACTe HAYKW U peasIbHOM KU3HH
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus QyHknuu. 'paduk ¢yakuuu. B3aumHo obOparHbIe
. GbyHKITIT
3.9 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHWi ¢yHkouu. Hymun ¢yHknun.
' [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IeJIbIM TOKa3zareneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
34 TpuronomeTrpudeckass OKpY>KHOCTb, OTPEIEICHNE TPUTOHOMETPUUYECKHX (YHKIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaamsa
a1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IOCIeNOBaTeIbHOCTEH. MOHOTOHHEIC
' MOCIIEIOBATEIHbHOCTH
ApudpmeTrrueckass W TEOMETpHUYECKash MpOTrpeccuu. beckoHeYHo yObIBaromias
42 reoMerpuueckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TeOMETPHUECKOMN
' nporpeccun. dopmMyna CcIOKHBIX NPOLEHTOB. lcronb3oBaHue mnporpeccuu yis
peleHus peabHbIX 3aJau IPUKIAHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omnepanuyd Haja MHOXKecTBamH. Jluarpammer Oiisiepa — BeHHa.
5.1 [IpuMeHeHre TeOpPEeTUKO-MHOXECTBEHHOIO ammapaTta JJisi OIMCAaHUS peajbHbIX
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. [lecaTuunble U HaTypajbHbIE JOTapU(pMBbI
2 YpaBHEHUS U HEPABEHCTBA
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 Jlorapugmuueckue ypaBHEHHS 1 HEPABEHCTBA
26 Cucrembl JUHEHHBIX ypaBHEHHH. PemieHwe mNpuKiIagHbIX 3a7a4 € [OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
28 [IpumeHeHre ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTHIEeCKUX 3a71a4
' U 3aJ1a4 U3 pa3IMydHbIX o01acTell HayKy U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUU.
3.1 Makcumymbl ¥ MUHUMYMBI (yHkiuu. HaunOonbliee v HauMeHblee 3HAYEHUE
(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
Hcnonws3zoBaHnue rpagukoB  (yHKUMH A8 HUCCIENOBaHHUA  HPOLECCOB 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 [IpousBomnas pynkuun. ['eomeTprdeckuii 1 GU3MUECKUN CMBICI POU3BOTHOM
43 IIpousBoaHble 3neMeHTapHbIX (QyHKUMNA. DOpMyNbl HaX0XKIAEHUS MPOU3BOIHON
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre mNPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxosxaeHne HamOosbLIero 1 HaUMEHbBLIEro 3HaueHUs (PyHKIUH Ha
OTpe3Ke
IIpumMeHeHre MPOU3BOAHOM AT HAXOXKJCHUS HAWIYUIIEro PEHICHUs B MPUKIAHBIX
4.5 3ajavax, s ONpeleNieHHs CKOPOCTH THpoliecca, 3aJaHHOro (GopMynaoi wiu
rpadukom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuueckuii u Gpusnyeckuii cMpici. Beruncnenue uHTerpaia mo

¢dopmyne Hetorona — Jleiibuuna




I'EOMETPUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMETpuu. Touka, HpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMAaTHUYECKOM  IOCTPOEHHMH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpeIIMBArOIuecs ImpsMble. [lapamnenbHOCT NPSMBIX H
IJIOCKOCTEH B MPOCTPAHCTBE: TapajieibHBIE TIPSIMBIE B  MPOCTPAHCTBE,
MapaJIENBbHOCTh TPEX MPSMBIX, MapaUICIbHOCTh MPSMOW M TUIOCKOCTH. YTJbI C
COHaIllpaBJICHHBIMU CTOPOHAMM, VYIrojJl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapanienbHOCTh MIOCKOCTEN: MapauleNbHbIe MJI0CKOCTH, CBOWCTBA MapauIeIbHbIX
mockocTeit. [IpocTeiimue mpocTpaHCTBeHHBIE (DUTYPHI Ha TUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHne CeUeHnun

7.3

[lepnieHuKyIApHOCTh MPSAMONM UM IUIOCKOCTH: MEpPHEHAMKYISPHbIE TNpsSMble B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIAPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEepIeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MeEXAy TMpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKM J0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA MIOCKOCTh. [lepneHAnKyIIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHaA MOBEPXHOCTDH IMPU3MBIL. Hapannener[l/mez[, HpﬁMOYl"OJ'IBHLIfI apaJiieJICIIrIICq
H €ro CBOMCTBA. HI/IpaMI/II[aI N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaMHUJIbI,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, TpaBHUJIbHAsA U YCCQéHHaSI nupamujia.
ONEMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IJ'ILHLIe MHOTOTpAaHHHUKHU: TIOHATHUC

NpaBHJIIbHOTO MHOTOT'paHHUKA, IpaBUJIbHAA TpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,




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 OTHOCUTEIIBHO TOYKH, TMPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MIHPAMHJIAX, MapajliesenuIeax, mpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH U TOJHON NOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
IIOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAIu

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

1.7

[Tono6Hble Tena B npoctpancTBe. COOTHOMIEHHS MEXKIY TUIOLIAISIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroiie HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlumuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 ocb, IJI0MIa/lb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00Opa3yroniue KOHUYECKONW MOBEPXHOCTH, OCh M BEpPIIIMHA
KOHMYECKOW TMOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yroImias u OcCh,
iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTD

6.3

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

PaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTcClibHas IIJIOCKOCTb K C(bepe, IIomanab

chepsl

6.4

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

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

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

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM HMIMHIpA,

KoHyca. O0BEM 11apa 1 mIomaab 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 IPOXOASILEE YEPE3 BEPILNHY), CEUECHUS LIapa

6.9

BGKTOp Ha INUIOCKOCTM M B HNPOCTPAHCTBC. CnoxeHrue W BBIUMTAHUE BCKTOPOB.
YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa mo TpéM HEKOMIUIaHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUM C BEKTOpaMU

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopawHaTel BeEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTosa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbluMcIeHHE YIIIOB MEXIY MPSIMBIMU U IJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUHA FEOMETPUYECKHUX 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 (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIeJICTBHE, CBOWCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KJIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOH HUHIAYKIWH,
IIpOBOAUTH JOKAa3aTCIIbHBIC pacCyKacHusa opu  pCIICHUU 3aaa4,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUH;  yYMEHHUE
OTIEPHPOBATH MOHITHUAMHU: MHOXECTBO, MOIMHOKECTBO, OIEpPAIllUN Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OTIMCaHUs PEATbHBIX TIPOIIECCOB U SBJICHHIA W TPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OMNKUCHIBATh Tpadbl pPa3sTUIHBIMU

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

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHCJIO, LCJIO0€ 4YHCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHH, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C ﬂeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM quciia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYJI, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIBHBIX YUCCII, YMCHHE  HCIIOJIb30BATh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTCEMaMU CUHCJICHHA, YMEHUC
BBHINIOJIHATh BBIYMCICHHE 3HAUCHUU H Hp606pa3OBaHI/ISI BLIpa)KCHI/Iﬁ CcO
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, Hp606p8.30BaHI/ISI ,I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeCCHsl,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHAMHU: KOMILJICKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYNb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MOHATHSAMM: MaTpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALUOHAIIBHBIE,
MoKa3aTejabHble, CTEMEeHHbIE, JIoTapupMUUYECKre, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUII M HEPaBEHCTB, PaBHOCHIIBHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C TOMOINBIO Pa3IMYHBIX MNPUEMOB; pelIaTh
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,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBast U BTOPasi MPOU3BOIHAS (PDYHKIIUU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTErpall; YMEHHE HaXOIUTh AaCHUMMOTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, IPOM3BEACHMS, YAcCTHOIO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIME 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIIOJIb30BAaHMEM arfrmapaTa MaTeMaTH4eCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuiCcHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMUYCCKUX U




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

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKus, KOMHO3unus (YHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHIHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TpUTOHOMETpHUYEeCKHe  (PyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3oBaHus
rpadukoB (yHKIMHI, HCTIONIB30BaTh TPpadUKU ISl U3YUEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 3a7ad U3 JIPYruX y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM JKU3HU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelleHns ypaBHEHUN, HEPABEHCTB U 33Jay C MapaMeTpaMu; u300paxaThb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaThb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHKCJIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH YIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBISTh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENN C HCIOJB30BaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: CpefiHee apuMeTHYecKoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHME H3BJEKaTh,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TNPEACTABIEHHYI0 B TalOnMuax, 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 HAOMIOACHUS C TOMOIIBIO0 JUarpamm

pacccuBaHuAa U JIMHEHHOMN perpeccumn




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHHEM TI'pa)UuecKuX METOJIOB; IPUMEHSThH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYIy MOITHOMN
BepOsATHOCTH, (popmyny bepHyimn, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HOHIATUSIMU:  CIydailHas BEJIUYMHA, pACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OKMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIMU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaenaeHuil ams
pelieHns 3ajad; 3HAaKOMCTBO C MNOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TNPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HrploTOoHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS JUIsl peLLIeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IUIOCKUHA yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIM YTOJ, CKpPEUIMBAIOLIUECS MpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M TUIOCKOCTEH, yro
MEXIy MPSMBIMH, YrOJI MEXIY MHPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIETH C TOMOIIBI0 T€OMETPUYECKUX MOHSATHH U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH NHUPAMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoda,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(bopMyHpOBATH ONpENeIeHUs] H3y9aeMbIX (HUTYp, BBIIBUTATH TUTIOTE3bI
O CBOICTBax M MpU3HAKAX M'€OMETPUYECKHX (PUryp, 000CHOBBIBATH WUIIU
ONpoBepraTh HX; YMEHHE INPOBOAMUTH Kilaccuukanuio @uryp mo
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU JABUXKCHUC B IIPOCTPAHCTBE,
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, APXHUTCKTYpPEC; HUCIOJIb30BaTb TI'COMCTPUUYCCKUC OTHOLICHHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, TUIONIaab, OOBEM, IUIOMIAIb TMOBEPXHOCTH),
UCIIOJIBb3YSl M3YYEeHHbIE (DOPMYNBI M METOJbl, B TOM 4YHCJE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
HWIMHApA, KOHYyCa, IIapa; yMEHHE HAaXOJUTh OTHOIIEHHE OOBEMOB

1oI00HBIX QuUryp

12

YMeHue ONCPpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCEKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa II0 6331/ICy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC MPOU3BCACHUC, YIOJ MCKIY
BCKTOpPAaMHU; YMCHUC HCIIOJB30BATH BeKTOpHBIP'I n KOOp,[LPIHElTHHI’I METO
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

mpeaAMCTOB

13

YMmenue BLI6I/IpaTI> NOAXOOAIIMKA METOH s peuieHud 3aJaydu;
NOHUMAHUC 3HAYMMOCTU MATCMATHUKU B H3YUCHUHU [PUPOAHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB u HBHCHHﬁ; YMCHHUEC  pacCliO3HAaBaThb

NOpOsABJIICHUC 3aKOHOB MAaTEMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




IIpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITHUHA POCCHUMCKOM H  MHUPOBOHU

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 apudmeTuyeckoe, MeIHaHa,
6.2 HauOoJbIliee, HaAWMEHBIIEE 3HAYCHHWE, pa3MaxX MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TOHATHAMH: CIYYaWHBIA JIKCIEPUMEHT (OTBIT) U
ClIydJaiiHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWUTb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMHU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATb
BEPOATHOCTH COOBITUI B U3Y4EHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxonute u ¢opmynupoBarh cOOBITHS: IEpeceyeHre U OObeANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, IPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;
' I0JIb30BaThCsA  quarpamMmamu  Oinepa U QopMynoi  cioxeHus
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMbIE
6.5 COOBITUS; HAXOIUTh BEPOSATHOCTH C MOMOINBIO MpaBUa YMHOMXEHHS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATHh KOMOMHATOPHOE MPABUIIO YMHOXEHHUS IIPU PEIICHUH 3a/1a4
OmnepupoBaTb MOHATUSMH: UCIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIeX U Hey/ada; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUWA 10 IEPBOTO yCIieXa, HaXOJUTh BEPOSTHOCTH
coObITUH B cepuu UcTibITaHuil beprymnnu
6.8 OnepupoBaTh MOHATUAMHU: Cly4daiiHas BeJNUYMHA, paclpeeeHue

BepOHTHOCTeﬁ, AuarpamMma pactupeCaciICHUA




11 KJIACC

Kon
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpoBePSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero o6pa3oBaHus
pe3yJbTara
Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYCHHA CIIy4allHOM BEJIMYMHBI  I10
pacrpeieNIeHUI0 WK C TIOMOTIBIO TUarpaMm
OnepupoBaTh TOHSATHEM MATEMaTUYECKOTO OXHUIAHHUS, IPUBOJUTH
59 MpUMEpPHl  TOTO, KaK TPUMEHSETCS MAaTeMaTHYeCKO€ OXKHJIaHUE
CIyJailHOM BEJIMYHMHBI, HAXOJIUTh MAaTEMAaTUYECKOE OXKHIAHHE I10
JAHHOMY pacIpeieIeHUI0
5.3 Nmets npencTaBieHne o 3aKk0He OOJIBIINX YHCe
5.4 HNwmeTs npenicraBieHne 0 HOpMaIbHOM paclpeaeIeHun

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

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

Kon

1 Yucna v BEIYUCICHUS

1.1 Harypanbnble u nesnsie yncna. [Ipu3Haku 1eIMMOCTH IETIBIX YHuCes

12 Pammonanbheie  uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOM, IPOLEHTHI,
' OeCKOHEYHBIE TIEPHOANIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypalbHOH creneHu. [lelicTBHuA ¢ apu(METHYECKUMHU
. KOPHSIMH HaTypaJbHOH CTEIeHH

14 CreneHnsb ¢ niensIM nokaszaresneM. CTeneHb ¢ pallMoHaNbHBIM Noka3aTteneM. 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 4Mcaa.  ApuMETHUECKHE ONepamud C JeHCTBUTEILHBIMU

YUCJIaMHU. HpI/I6J'II/I)KéHHLIe BBIUUCJICHUS, ITPpaBUJIa OKPYIJICHUS, IPUKUIKA U OLCHKA




pe3yJibTara BEIYMCIECHUN

1.8 [IpeoOpa3oBanme BeIpa)KEHUMN

1.9 KommnekcHele uncna
2 VYpaBHEHMS U HEPaBEHCTBA

2.1 Lenbie u ApoOHO-paIMOHAIBHBIE 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 orapupMudIecKie HepaBEHCTBA

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 OyHKUsA, crnocoObl 3amanus QyHknuu. ['paduk (yaknmu. BzammaOo oOpaTHBIC
' dbyakuun. YetHbie n HeuéTHBIC PyHKIMH. [lepruonnueckue GyHKIIN

OO6nacTh ompeneneHuss M MHOXKECTBO 3HaueHH ¢yHkuuu. Hymu dyHkuum.

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

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

> CrenenHas (QyHKUUS C HaTypajJbHbIM W IIefbIM 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. AcuMnTotel TpapukoB ¢yHKuui. CoiicTBa  (yHKUUH,
' HENpPEepbIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH

3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccu. @opmyiia ClI0KHBIX POLIEHTOB
4 Hauana maTemaTuueckoro anaiamsa

4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIe AeMEHTAPHBIX QYHKIUI

4.2 [IpumeneHne mNpPOU3BOAHON K HCCIEOBaHUIO (YHKIUI HAa MOHOTOHHOCTH U




OKCTPEMYMBEI. HaXO)KILGHI/Ie HAnOOJIBIIEr0 ¥ HAUMEHBIIETO 3HAYECHUS q)YHKI_[I/II/I Ha

OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamMu. Jluarpammsl Ditiiepa — 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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Anumos 1. A., Konsrun F0.M., TkaueBa M.B. u npyrue Martemartuxa 10-11
k1., [IpocBemenue, 2023
2. Artanacan JI.C. m gap. T'eomerpusi, 10-11kmacc, ydyeOHuUK (0a30BbI U
npodunbHbIi ypoBeHb). — M.: [IpocBemenne, 2023.
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. Tloranos M. K., llleBkun A. B. AnreGpa u Hayana MmaTeMaTHYECKUE Havyana

aHanuza. {unaktuueckue marepuainsl. 10 kimacc. — M.: [Ipocsenienue, 2023.

2. Ilotanos M. K., llleBkun A. B. AnreOpa 1 Hauajna MaTeMaTU4YeCcKue Havasa

aHanuza. {unaktuueckue marepuainsl. 11 kmacc. — M.: [Ipocsenienue, 2023.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

NHTEPHET

bubmnoreka IIOK https://m.edso0.ru/97¢19f59
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