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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mnporpamma yueOHOro Kkypca «Maremartnkaa» ©0a30BOro ypoOBHS MJis
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe denepanbHOr0 rocyaapCTBEHHOTO
00pa30BaTENbHOrO0 CTAaHJAApPTa CpPEAHEro OO0IIero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHMM, NPEIBABISEMBIX K MATEMaTUYECKOMY OOpPAa30BaHMIO, U TPATULIMMA
poccuiickoro oopazoBanus. Peanuzaius nmporpaMMbl 00ecrieduBaeT OBIAICHUE KITFOYEBBIMU
KOMIETEHIUSIMH, COCTaBJISIOLIMMU OCHOBY JUISI CaMOpPa3BUTHUSL U HENPEPBIBHOTO
o0pa3oBaHUsl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO U MIO3HABATEILHOTO PA3BUTHS
JUYHOCTU 00YYaIOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM W3 HauOoiiee
3HAYMMBIX B MIPOTPAMME CTAPIIIEH IIKOJIbI, TOCKOJBKY, C OJTHON CTOPOHBI, OH 00ECIIeYnBaET
WHCTPYMEHTAJIbHYIO 0a3y Id M3Y4YeHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYyrou
CTOPOHBI, (DOpPMHpYET JOrHYecKoe M aOCTPaKTHOE MBIIUICHWE YYalluXcs Ha YpOBHE,
HEOOXOJIUMOM JIJIS OCBOCHHUS KypCOB HH(POpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH. B pamkax MaHHOTO Kypca ydYalllhecs OBJIQJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpas (OpMyIUPYyeT CBOU JOCTHIKEHHUS B MAaTEMAaTHIECKOU opme.

Kypc anreOppl W Havyanm MaTEeMaTHYECKOrO aHaiM3a 3akKiIaJblBaeT OCHOBY ISt
YCTEIIHOTO OBJAJCHUS 3aKOHaMH (U3UKH, XUMHUHW, OWOJIOTMH, TIOHHMAaHHWsS OCHOBHBIX
TEHACHIIMA HOKOHOMHUKH U OOIICCTBEHHOW JKM3HH, TIO3BOJIIET OPHUEHTHUPOBATHCA B
COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HWCIOJIB30BaTh HX B
MIOBCEHEBHON JKM3HU. B TOXXe Bpemsi oOBiajieHHe aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMU
MaTEMaTUYECKUMH KOHCTPYKIMSIMA pa3BUBA€T YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh MCTHHHOCTH YTBEP)KICHHS, WCIIOJIB30BaTh 000OIIEHUE W KOHKPETH3AIHIO,
abCcTparupoBaHue W aHAJIOTHUIO, POPMUPYET KPEaTHBHOE M KPUTHUECKOE MBITIUICHHE. B X07¢e
U3ydeHus: anreOphl M HavaJl MaTeMAaTHYeCKOTO0 aHaiu3a B CTApIICH IIKOJIE YdYalluecs
MOJIYJatOT HOBBIM OMBIT PEMICHUS NPUKIAAHBIX 3a/1ad, CaMOCTOSTEIBHOTO IOCTPOCHHUS
MaTEMaTUYECKUX MOJENIel pealIbHbIX CUTyalluid WM HHTEPIpPETAly TOJYYCHHBIX PElICHUH,
3HAKOMSTCS C TPUMEpaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOJE, HAYKE U B
HCKYCCTBE, C BBIIAIOITUMHUCS MaTEMAaTHIECKIMHU OTKPBITUSIMH U UX aBTOPAMH.

Kypc o61amaer 3HaUMTETEHBIM BOCTTUTATEIBHBIM ITOTEHIINAIOM, KOTOPBIA PEaTn3yeTCs
KaKk d4epe3 ydeOHbIi  MaTepuall, CIOCOOCTBYIOIIMA  (OPMUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUsA, TaK U yepe3 crnenudpuky y4eOHOW JesATeTbHOCTH, Tpelyromei
CaMOCTOATENILHOCTH, aKKypaTHOCTH, TMPOJODKUTEIIbHOW KOHIICHTPAIlMM BHUMAHHUS U
OTBETCTBEHHOCTH 32 MOJTYYCHHBIN pe3yIbTarT.

B ocHoBe MeTonku oOydeHHs anredpe u HadasaM MaTeMaTHIECKOTO aHAIN3a JICKHT
JEeSATEeTbHOCTHBIA IPUHITUTT OOYUYESHHUSI.

CtpykTypa Kypca «Anredpa ¥ Hadaja MaTeMaTHYECKOTO aHaliM3a» BKIIIOYAET
CJIETYIONIHE CONePKATEIHPHO-METOANYECKUE JIMHNK: «UHClIa 1 BBIYUCICHUs», « DYHKITUU 1
rpadukm», «YpaBHeHHS ¥ HEpaBeHCTBa», «Hauama wmaTeMaTHyeckoro aHaIHM3ay,



«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUAE JINHUUA U3YYarOTCA
Ha TIPOTSHKEHUU JBYX JIET 0Oy4YEeHUS B CTapIIeH IKOJIE, €CTECTBEHHO JOTIONHSAS IPYT Apyra u
IIOCTENIEHHO HACHIA’ACh HOBBIMM TE€MaMHM U pasjaeiamu. J[aHHbIA Kypc SBIISIETCA
WHTETPaTUBHBIM, MIOCKOJIBKY 00bEIMHSET B ce0€ COJIepKaHNE HECKOIbKIX MaTEMaTUUECKUX
JUCUUIUIMH: airedpa, TPUrOHOMETPHUS, MAaTEMAaTUYECKU aHalu3, TEOpUsT MHOXKECTB U JIp.
[Io mepe Toro kak ydaimuecs OBJaJeBalOT BcE Ooyiee MIUPOKUM MAaTEMAaTHUYECKUM
anmapaTroM, y HHUX TMOCIEA0BATENbHO (OPMHUPYETCS U COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MAaTEMAaTUYECKYI0 MOJICNIb PEAIBbHOM CHUTYyallMH, MPUMEHSTh 3HAaHUS, ITOJIYyYEHHBIE B Kypce
«Anrebpa ¥ Hadajla MaTEMaTUYECKOTO aHau3a», ISl PEIICHUS CaMOCTOSITEIbHO
c(hopMyJIMpOBAaHHON MaTeMaTHYECKOW 3aJaud, a 3aTeM HHTEePIPETUPOBATh MOJYyUYECHHbBIN
pe3yJIbTaT.

ConepxaTenpbHO-METOAMYECKAasT JMHHUS «Yucina U BBIYMCICHHUS)  3aBEpIIACT
(dbopMHpOBaHNE HaBBIKOB MCIOJIB30BAHUS ACHUCTBUTEIBHBIX YHCEI, KOTOPOE OBLJIO HAYATO B
OCHOBHOM mIKojie. B crapmeit mkone ocoboe BHUMaHUE yaenseTcss (HOPMUPOBAHUIO
MPOYHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKJIIOYAIONIUX B C€0s MCIOJIb30BAHUE PA3ITUYHBIX
dbop™m 3anucu ACHUCTBUTEIHLHOTO YHCIIA, YMEHUE PAIMOHATIBLHO BBIMOIHATE ACHCTBUS C HUMU,
nenatb — NPUKHUIKY, OIEHHWBaTh  pe3ynbTar. (OOyuaromuyecs  TOJYYarOT  HaBBIKU
NPUOMMKEHHBIX  BBIYMCICHUM, BBIMOJHEHUS] JEUCTBUM C 4YHCJIaMH, 3alUMCaHHBIMU B
CTaHAapTHOM (GopmMe, UCIONb30BAHUS MAaTEMAaTHUYECKUX KOHCTAHT, OLICHMBAHUS YHMCIIOBBIX
BBIPAKECHUU.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKECHUHM BCEro 00yUYEHUS B
CTaplIel IIKOJIE, TMOCKOJIbKY B Ka)XXJIOM pas3fese MpOorpaMMbl MPEAYCMOTPEHO PELICHUE
COOTBETCTBYIOIIMX 3a/ay. OOyyarouuecs OBJIA/ICBAIOT PA3NTMYHBIMU METOJAMH PEIICHUS
HENbIX, palMOHAIbHBIX, UWPPALMUOHAIBHBIX, I[IOKA3aTEIbHBIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M uUX cucrtem. llonmydeHHble ymeHus
UCTIOJIB3YIOTCS TIPU  KCCIICOBAaHUA (DYHKIIMI C TIOMOIIBIO TMPOW3BOJHOMN, pEIICHUN
OPUKIAAHBIX 3aJad M 3a]ad Ha HAXOXKJICHHE HAUOOJBIIMX M HAWMEHbBIIUX 3HAYCHHU
dbynkuuu. JlanHas copepxaTebHas JIMHUS BKIIOUaeT B ce0s Takke GopMupoBaHUe YMEHUM
BBINIOJIHATH ~ pacu€Tbl 1Mo  QopMynaMm, TmpeoOpa3oBaHUs  UENbIX, PalMOHAIbHBIX,
VPPAlHOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, & TAKIKE BBIPAKEHHUM, COAEPKAIINX
crenieHu W JorapudMel. brarogaps m3ydeHuro anreOpandeckoro Marepuana MPOUCXOIUT
JNanbHeiIIee pa3BUTHE AJNTOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS — y4YalllUXCH,
(bOopMHPYIOTCS HaBBIKM JIETYKTUBHBIX PACCYXICHHUM, pabOThl ¢ CHMBOJBHBIMU (OpMaMH,
MIPEICTABIICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. Anredpa
npemiaractT 3(QGEeKTUBHBIE WHCTPYMEHTHI IJI PEIICHHS TPAKTUYCCKUX M ECTECTBEHHO-
HAyYHBIX 3a7a4, HAJISITHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KAK S3bIKa HAYKH.

ConepkarenbHO-MeTOuYEeCKast TUHUA « DYHKIIMU U TpaUKKU» TECHO MEPEIieTaeTcs C
JIPYTUMHU JIMHUSIMU KypCa, IMOCKOJbKY B KaKOM-TO CMBICIE 3aJA€T IOCJIEI0BATEIbHOCTD
W3ydeHUsT MmaTepuana. M3ydeHrne CTENeHHOW, TIOKa3aTelbHOH, JOorapudMUYECKOd W
TPUTOHOMETPUYECKUX (PYHKITMH, WX CBOWCTB W TpadUKOB, WUCIOIb30BaHHWE (DYHKITUN s
penieHust 3a1a4 U3 JIPYyrux y4eOHBIX MPEIMETOB U PEabHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTU4eCKUM aHAJIU30M, TaK U C PELICHMEM YpaBHEHUM U HepaBeHCTB. [Ipu s3tom



Oonplloe BHMMaHWE yaensercs (GOPMHUPOBAHHMIO yMEHHS BBIpaXKaTh (QopmyiamMu
3aBUCHUMOCTH MEX]y pa3IUYHbIMU BEJIMUYMHAMH, HCCIEAOBATh MOJyYEHHbIE (QYHKIIHH,
CTpOUTHh WX Trpaduku. Marepuan 3TOH cofepKaTelbHON JTUHUM HalleJeH Ha pPa3BUTHE
YMEHHA W HaBBIKOB, MO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXKAYy BEITUYMHAMHU B
pazuuHOM  opMme: aHaTUTUYECKOM, Trpaduyeckod u cioBecHo. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETH3aI[UH, UCIIOJIb30BAHUIO AaHAJIOTUH.

CopmepxarenpHast auHMs  «Hawama  maremMaTmyeckoro  aHainu3a»  MO3BOJISET
CYIIIECTBEHHO PACIIUPUTh KPYT KaK MaTEMaTHUECKHX, TaK M MPUKJIAJHBIX 33/1a4, TOCTYITHBIX
0o0y4arImuMcs, Y KOTOPBIX IMOSIBISETCS BO3MOXHOCTb HMCCIIEOBATh U CTPOUTH I'padUKU
byHKIMH, ompeneniaTh UX HauOOJbIIMEe M HAaUMEHbLINE 3HAU€HUs, BBIYUCIATH IUIOLIAIU
buryp u O0O0BEMBI TEN, HAXOAUTh CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas
coJiep)KareibHasl JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOECHMSI MaTEMaTHYECKHX
MOJIEJIEN peallbHbIX CUTyalud, HaXOXKICHWsS HaWIy4lIero PElICHUs B NPUKIAIHBIX, B TOM
YHCJIe COLUAIbHO-IKOHOMUYECKUX, 3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTH4ECKOTrO
aHaJln3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (POPMANbHO-JIOIMYECKOTO M KpPEaTUBHOTO
MBILUICHHS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh IMPOSIBICHUS 3aKOHOB MAaTEMAaTHUKH B
HayKe, TEXHUKE M HCKyccTBe. OOyuaroluecss y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax,
HOJIyYEHHBIX B XOJI€ PAa3BUTHS MaTEMAaTUKU KaK HAYKH, U UX aBTOpax.

ConepxxarenpHo-MeTOAMYEeCKass JUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTaM TEOPUU MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHBIE MPECTABICHUS
MPOHU3BIBAIOT BECh KyPC LIKOJIBHON MaTeMaTUKH U MPeAaraloT HanboJsiee YHUBEPCAIbHBIN
A3bIK, OOBEIUHSIIONINMI BCE pa3/iesibl MATEMATUKH U €€ MPUII0KEHUHN, OHU CBSI3bIBAIOT PA3HbIE
MaTeMaTHYeCKUe JUCUUIUIMHBI B eAuHoe wenoe. [loaToMy BaXkHO JaThb BO3MOXKHOCTh
IIKOJIFHUKY TOHUMAaTh TEOPETHKO-MHO)KECTBEHHBIN $I3bIK COBPEMEHHOW MaTeMaTHKH U
UCTIOJIb30BATh €T0 JJISl BEIPAKESHHSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayana MaTeMaTHUYECKOTO aHAINW3a» IPUCYTCTBYIOT TaKKe
OCHOBBI MaTe€MaTH4YE€CKOI0 MOJIECIUPOBAHUS, KOTOPHIE NMPU3BAHBI CPOPMHUPOBATH HABBIKU
NOCTPOCHUS MOJIETEH pEealbHbIX CUTYallul, HMCCIEAOBAHUSA ATHX MOJEIEH € MOMOIIbIO
anmapata aireOppl W MaTEeMaTHYECKOTO aHaiM3a M MHTEPHpPETaluu MOJYyYEHHBIX
pe3ynbTatoB. Takue 3aJaHUs BIUICTEHBI B KaXIBI M3 Pa3lelioB MPOTPaMMBI, MOCKOJIBKY
BECh MaTepuall Kypca ILIMPOKO HUCIHOJB3YeTCS MJsl pPElIeHus NpUKIaaHbIX 3anad. [lpum
pElICHUH peabHBIX MPAKTHUYECKUX 3a7ad ydallhecs pa3BUBAIOT HAOIIOAaTeNbHOCTD,
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCS, HCIOJIB30BAaTh  AHAJIOTHIO,
00001aTh U KOHKPETH3UPOBATH MpodiemMy. JlesTensHOoCcTh 10 (OPMHUPOBAHUIO HABBIKOB
pElIeHUs MTPUKIAIHBIX 33/1a4 OPTaHU3YETCs B MPOIIECCE N3YUCHHSI BCEX TEM Kypca «Anredpa
Y Hayaja MaTeMaTUYEeCKOrO aHaIn3a.

BaxxHocTh yueOHOro Kypca TeoMeTpuHM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs
00yCJIOBJIEHa TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
oOy4yeHUs: TeOMETpPHUH B  HAMpaBJICHUU JUYHOCTHOTO  Pa3BUTUA  OOyYarouIuxcs,
dbopmupoBanusi (GYyHKIMOHATBHOM MaTEMaTUYECKOW T'PAMOTHOCTH, W3YUYEHHUS JIPYTUX



y4eOHBIX TUCIUTUINH. Pa3BuTHe y 00yJaromuxcs MpaBUIbLHBIX MPEACTABICHUN O CYIITHOCTH

Y TIPOUCXOK/IEHUU TEOMETPUUECKUX a0CTPAKIIUN, COOTHOIICHUH PEaIbHOTO U UICATBHOTO,
XapakTepe OTPaKEHUs MATEMaTUYECKOM HAYKOHM SBJICHMM M IIPOLIECCOB PEATbHOIO0 MHDA,
MECTe TE€OMETPHH B CHUCTEME HAayK M POJM MaTeMaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
NO3HAHUU W B TPAKTUKE CMOCOOCTBYeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yYaIlIUXCs, a TaKK€ KadyeCTB MBIIUICHHS, HEOOXOIUMBIX ISl ajanTallid B COBPEMEHHOM
oOuiecTse.

['eomeTpus siBAsieTCs OAHMM U3 0a30BBIX NMPEAMETOB HA YPOBHE CPETHEro OOIEero
o0Opa3oBaHMs, TaK KaKk 00eCreYrBaeT BO3MOXHOCTh N3YYCHHSI KaK JUCIUILIINH €CTECTBEHHO-
HAay4YHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIeHUE, POPMUPYEMOE TIPU HIYUYCHHH OOYYAIOIIUMUCS TOHATUMHBIX
OCHOB TE€OMETPUHM W TIOCTPOCHUHU IIEMOYKH JIOTMUECKUX YTBEPKICHUU B XOJI€ PEIICHUS
r€OMETPUYECKUX 3aJ]a4, YMEHUE BBIIBUTATh W OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TPHU PElICHUH 337a4 €CTECTBEHHO-HAy4YHOI'0 IMKIJIA, B YaCTHOCTU U3 Kypca
bu3uKH.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE HWIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTsx AesITeNbHOCTH YesioBeka. OpHeHTalus YeI0BeKa BO BPEMEHU U IPOCTPAHCTBE —
HEO0OXOJIUMOE YCJIOBHE €ro COIMAIBHOTO OBITHUS, (pOopMa OTpaKeHHUs OKPYKAIOIIETo MHUpA,
YCJIOBHE YCIEIIHOTO TO3HAHMUS M AaKTUBHOTO TNPeoOpa3oBaHUsl JEHCTBUTEIHLHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET pa3HbIE BUILI y4eOHOU U
TPYJOBOM ACSITENbHOCTH, SIBISETCS OJHUM U3 MPOPECCHOHATBFHO BaKHBIX KaYECTB, IOATOMY
aKTyajibHa 3a7ada (OPMHUPOBAHUA y OOYHAIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTU OOPa3HOIO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTIOTOBKE K
MPAKTUYECKON JAEATEIHHOCTH [0 MHOTUM HAINPABJICHUSM.

[lenp ocBoeHusi mporpammbl yueOHOro Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — 00meoOpa3oBaTeIbHOE M OOIMIEKYJIbTYPHOE pa3BUTHE OOYYAIONIUXCS dYepes
o0OecrieueHre  BO3MOXHOCTH  TPHOOPETEHUS] U HUCIOJIb30BAHUS  CUCTEMaTHYECKUX
r€OMETPUYECKUX 3HAHUM U IEUCTBUM, CIEUPUUHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO
NPOJIOJDKEHUST 00pa3oBaHUs IO CHEHHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIATHBIM
UCTIOJIb30BaHNEM T€OMETPHUH.

[IporpamMma mo reomeTpun Ha 0a30BOM YpOBHE MpeaHA3HA4YeHa Ui OOyYaroIIUXCs
CpPEeIHEH WIIKOJbl, HE MCHBITHIBABIINX 3HAYUTENIbHBIX 3aTPYJHEHUNA HA YPOBHE OCHOBHOIO
oOuiero oopa3oBanus. TakuM oOpa3om, oOydaromrecs Ha 6a30BOM YpOBHE JOKHBI OCBOUTh
o0mre MaTeMaTHYeCKHe yMEHHsI, CBA3aHHBIC CO CHEIM(PHUKON Te€OMETpHUH W HEOOXOJAMMbIE
JUIS KU3HU B COBpPEMEHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YyYHUTh
reomeTpuro Oonee TayOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUSIX B MPOGECCUOHATBHON JEATETbHOCTH.

JlocTmxeHne  LenM  OCBOGHHS  MPOrpaMMbl  OOECIIEUMBAETCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHhIMU 3agadyaMu OCBOeHHsS Kypca «['eomerpum» Ha
6a3oBom ypoBHe B 10—11 kmaccax sIBASIOTCS:

e (opMupoBaHuUE peICTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYPhI U OCO3HAHUE
€€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;



o (opMHUpPOBaHHE NPECTABICHHSI O MHOTOTPAHHUKAX M TEJIaX BPAIICHHUS KaK O BAKHEHIITIX
MaTEMaTHYECKUX MOJIENISAX, ITO3BOJISIONIMX OIMCHIBATh M HW3y4aTh pa3HbIC SBICHUS
OKPY>KaIOIIEeTo MUPA;

o (GopMHpOBaHHE YMEHHS pAcCIlO3HABaTh HAa YEPTEkKaxX, MOACIAX M B PEaATbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPAIICHUS;

e OBJIQJICHWE METOJAMHU pEIIeHUS 3aJad Ha TIOCTPOCHUS Ha  H300pakeHUsIX
MPOCTPAHCTBEHHBIX PUTYD;

o (GdopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSATHSIMHU O MHOTOTPAHHUKAX M
TEJIaX BPAIICHUS ¥ UX OCHOBHBIMU CBOWCTBAMU;

e OBJIAJICHUE ANTOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a7ad; (OPMUPOBAHHE yMEHHS
NPOBOJUTH  HECIIOKHBIE  JIOKA3aTENbHBIE  PAaCCYXKACHUS B XOJEC  PEIICHHUS
CTEPEOMETPUYECKHX 33124 M 33]1a4 C TPAKTUICCKUM COJIEPIKAHHEM;

e pa3BUTHE WHTEIUIGKTYaJbHBIX H  TBOPUYECKHX  CIOCOOHOCTEW  OOydJarommxcs,
MO03HABATEILHON aKTUBHOCTH, UCCIICIOBATEILCKIX YMEHHUM, KPUTHIHOCTH MBIIILICHUS;

o (dopmupoBaHue (YHKIMOHAIBHON TPaMOTHOCTH, PEJIICBAHTHON T'E€OMETPUH: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TOHSATHA, OOBEKTOB M 3aKOHOMEPHOCTEU B
pCATbHBIX JKM3HCHHBIX CHUTYalUAX W TPH HW3YYCHUU JPYTUX YUEOHBIX IPEIMETOB,
NPOSIBIICHUS] 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh WX Ha S3BIKE
reOMETpUH ¥  CO37aBaTh T'€OMETPHYECKHE MOJENH, TPUMEHSITh OCBOCHHBIN
TEOMETPUYECKHI  ammapaT JUisi  pEIIeHUs MPaKTUKO-OPHEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIECHUBAThH MTOJTyUYCHHBIE PE3YJIbTATHI.

OTIUYUTENIEHON  OCOOCHHOCTBIO  MPOTPaMMbl  SIBJISIETCS.  BKJIIFOYEHHE B KYpPC
CTEpEOMETPUM B Hayaje €ro H3ydYeHus 3a7ad, peliacMbplX Ha YPOBHE WHTYHTHBHOTO
MO3HAHUS, W ONpeaenEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT PA3BHUTHIO JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHMYJIHAPYET
NPOTEKaHHE UHTYUTHBHBIX MTPOIECCOB, MOTUBHUPYET K JAbHEHIIIEMY U3yYEHUIO TIPEAMETA.

[Tpenmourenne oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METONy OOy4YeHHs, TO €CTb
TEOPETUYECKHE 3HAHHUS WMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH MPEIMETHO-ITPAKTHICCKON
NEeSATENIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX TNPEJACTABICHUNA Y Y4YallUXcsi B Kypce
CTEPEOMETPUU TPOBOJIUTCS 3a CYET pEIICHUs 3aJa4 Ha CO3JaHHE IMPOCTPAHCTBEHHBIX
o0pa3oB W 3ama4 HAa ONEPHPOBAHHWE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3manme obOpasa
MIPOBOJIMTCS C OTIOPOY Ha HATJISITHOCTH, a OTIEpUPOBaHUE 00pa30M — B YCIOBHUSIX OTBJICUCHUS
OT HArJSITHOCTH, MBICIIEHHOTO U3MEHEHHSI €70 MCXOIHOTO COJIeP>KaHMUSL.

OcHOBHBIE coaepxkarenbHble JHHUM Kypca «l'eomerpum» B 10-11 xknaccax:
«MHororpanHuKn, «[IpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl
Y KOOPJIMHATHI B TPOCTpaHCTBE». DOpMUPOBAHUE JTOTHUECKUX YMEHHUN PACIIPEICIIICTCS He
TOJIBKO MO COJEpPKATEeIbHBIM JUHHSM, HO M IO TOoJaM OOY4YeHHsS Ha YpPOBHE CPEIHETrO
oO1ero oopasoBaHusl.

Coneprxanrie 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI
pabodell mporpaMMbl, paclpeieiEHHBIM O TOAaM OOYYEeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, YTOOBI OBJAJIEHHE T'€OMETPUYECKUMHU TMOHATHSAMU M HABBIKAMU OCYIIECTBIISIIOCH
MOCJIEeIOBATEIBHO U IMOCTYNATEIbHO, C COOIIOIEHUEM MIPUHIIUAIIA TIPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAaHWS BKIIOYAINCh B OON[YyI0 CHCTEMY T€OMETPHUYECKHX TMPEICTaBICHUN
00Oy4aromuxcsi, paciupsis ¥ yriryossis e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3U.

VYuebnsiii kypc «BeposTHOCT, W cratucTthka» 0a30BOr0  YpPOBHS  SIBIISIETCS
MPOJIOJKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO YpOBHS OCHOBHOM
mkoabel. Kypc mnpennasHadueH ans (opMupoBaHMs y OOy4yarolUXcs CTaTUCTHYECKON
KyJbTYpbl M IIOHUMAaHUS POJM TEOPUU BEPOSITHOCTEHW KAK MATEMAaTUYECKOTO MHCTPYMEHTA
JUIS M3y4YEHUs CIydalHbIX COOBITHH, BeMMYMH U mporeccoB. [lpu u3ydenun Kypca
oOoramaroTcsi MPEeACTABICHUSI YYaIIUXCS O METOJaxX HCCIIEOBaHMs HW3MEHUHMBOIO MHpA,
pa3BUBaETCsA MOHUMAaHUE 3HAUMMOCTH U OOIIHOCTH MaTEMaTUYECKUX METOJIOB MTO3HAHUSI KaK
HEOTHEMJIEMO 4YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

CopeprxaHne Kypca HallpaBJIEHO HA 3aKPEIUICHUE 3HAHUM, TIOJyYEHHBIX IIPU U3yYEHUN
KypCca OCHOBHOM WIKOJbl M HA PA3BUTHE IPEIACTABICHUN O CIy4YauHBIX BEIWYUHAX U
B3aUMOCBS35IX MEXKIy HHMM Ha BaKHBIX IIPUMEpax, CIOKETbl KOTOPBIX IOYEPIHYTHI U3
OKPY’KaroILEero MUpA.

B cooTBeTcTBHY C YKa3aHHBIMHU LIEISIMU B CTPYKTYpE Y4eOHOTO Kypca «BeposTHOCT 1
CTaTUCTUKA» CpPEJAHEW IIKOJIbl Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOLIUE OCHOBHBIC
coziepkaTenbHble TMHUU: «CilydaiiHble COOBITHS U BEPOATHOCTHY, « CllydaliHble BETUYHHBI U
3aKOH OOJIBIINX YHCEI.

BaxHyro uacTep Kypca 3aHMMAeT H3Y4YEHHME T'€OMETPUYECKOr0 M OMHOMHUAIBHOIO
pacnpeneneHuid M 3HAaKOMCTBO C WX HENPEPBIBHBIMU aHAJOraMH — IIOKa3aTeJIbHbIM U
HOPMAJIBHBIM paclpeIeICHUSIMU.

Conepxxanne UM «CiydailHble COOBITUSI M BEPOSITHOCTH» CIIY’)KHT OCHOBOM IS
(OopMUPOBAaHUS MPEACTABICHUN O pacCHpelesICcHUd BEPOSITHOCTEN MEXIy 3HAYEHUSIMU
CIly4aliHbIX BEJIMYMH, a TaKXKe 3Ta JIMHUSA HeoOXoiuma Kak 0a3a JUuid M3y4YeHMs 3aKOHa
OonpiuX yucen — (yHAaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIETO B MPHUPOJE M OOIIECTBE H
UMEIOIIETr0 MaTeMaTuyecKyto popmanuzanuio. CaM 3aKOH OOJBIIMX YUCET MPEJIaracTcs B
O3HAaKOMHTENIbHOM  (opMe C€  MHUHUMAJIbHBIM  KCIOJNB30BAHUEM  MaTEMaTHYECKOIO
dbopmanusma.

TeMmbl, CBS3aHHBIE C HENPEPHIBHBIMU CIYYalHbIMM BEIWYMHAMH, AKLUEHTUPYIOT
BHUMAHHE IIKOJBHUKOB HA ONHCAHMM M W3YYEHUU CIy4YalHbBIX SBJICHUH C MOMOUIBIO
HenpepbIBHBIX PyHKIMA. OCHOBHOE BHUMAaHUE YJIEsIeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY
pacnpeneseHrsM, IpyU 3TOM MPEAIoaraeTcs O3HAKOMHUTEIBbHOE M3ydeHHME MaTepuana 0e3
JI0Ka3aTeNbCTB IPUMEHSAEMBIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM TmuiaHe Ha M3y4Y€HHUE Kypca alnreOpbl M Hayajdl MaTEMaTHUYECKOTrO aHalv3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henelno B 10 kinacce u 3 gyaca B Henenio B 11 kitacce,
Bcero 3a jgBa roga oOydeHus — 170 dacoB. Ha wm3ydyeHue reomMeTpuu OTBOAUTCS 2 4aca B
Henento B 10 kitacce u 1 vac B Henento B 11 kiacce, Bcero 3a nBa roga oOyuenus - 102
yueOHbIX yaca. Ha m3yueHume kypca «BeposTHOCTH M cTaTHCTHKa» Ha 0a30BOM YpPOBHE
OTBOJMTCS 1 4ac B HEJEIO B TEUCHHUE KaXKJI0I0 rofa oOydeHus, Bcero 68 yueOHbIX 4acoB



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

Paunonansupie  ymcna. OOBIKHOBEHHbIE W JECATHUYHbIE JIpOOU, TMPOLEHTHI,
OECKOHEUHbIE TepHoauYecKue ApoOu. ApudmeTnueckue ornepauud C palroOHaIbHBIMU
YHUCJIaMH, PeoOpa30BaHus YUCIIOBBIX BbIpaxeHul. [Ipumenenue apodeit u mporeHToB Ass
peleHns NPUKIAAHbIX 3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU U PEAIbHOU JKU3HU.

JleiicTBuTenbHble yncia. PanmoHanbHble U UppalMoHaIbHble yncia. ApudmMernyeckue
omepalMu C JCUCTBUTENbHbIMU uHclIaMU. [IpuOnuMkEHHbIE BBIYMCICHMS, IpaBUiIa
OKpYTJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nenbiM nokasarenaeMm. CtannapTHas Gpopma 3anucH JeHCTBUTEIBHOTO YHCTIA.
Hcnonp3oBanne mnoaxoasmed (GopmMbl 3amucd  JEHCTBUTENBHBIX YHUCET JUISI PELICHUs
IIPAKTUYECKUX 3a1a4 U NPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaibHOU cTerneHu. JledcTBus ¢ apudmeTHnyecKuMu
KOPHSAMH HaTypaJIbHOU CTEIICHH.

CHuHyC, KOCHMHYC W TAaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apTryMEHTA.

YpaBHeHUS U HEPABECHCTBA

ToxecTBa U TOXIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE
dbopMyIIbIL.

VYpaBHeHME, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelleHHME HepaBeHCTBA. Meton
UHTEPBAJIOB.

Pemenue nenpix U ApoOHO-paAIMOHANIBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4 U 3a]1a4 U3
pa3IMYHBIX 00J1aCTEN HAYKU U PeAIbHOM KU3HU.

DOyHKUUM U TpaduKu

Oynkuus, crnocoObl 3amaHus Qynkuuu. [padux Pynkuun. Bzaumuo oOpaTHbIE
(GyHKLIHH.

OOnacTh ompeneneHUss W MHOXKECTBO 3HaueHWW (yHkuuu. Hynum ¢yHKuum.
[TpomexkyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUU.

CrerneHHast pyHKIMS ¢ HATYpaJbHBIM U IIeJIbIM TToKa3zateneM. E€ cBoiicTBa u rpaduxk.
CaoticTBa 1 rpadK KOPHS /-0 CTETICHH.

TpuronomeTrpuyeckas OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPHUECKHX (DyHKIMH
YUCJIOBOT'0 apryMEHTa.

Havajna MmareMaTH4eCKOI0 aHAJIM3A

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSA  TOCJENOBAaTENbHOCTEH. MOHOTOHHBIE
MTOCJIEA0BATENBLHOCTH.



Apudmerrdeckass W TEOMETpUYECKas Mporpeccud. beckoHewHO yObIBaromias
reomerpuueckass mnporpeccus. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPUUYECKOU
nporpeccun. Dopmyiia CIOXKHBIX MPOUEHTOB. Vcmonb30BaHWE MPOrpeccur sl PELICHUS
pEAIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTUKA

MHoxecTBo, omepanu  Haja  MHOkecTBamu. Jluarpammbel  Ditnepa—BenHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO arrapara sl OIUCaHUsI peabHbIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, TOKA3ATENBCTBO.

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, mnpsMas, IUJIOCKOCTb, HPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHUYECKOM IOCTPOEHHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3auMHOE pacnosnoxeHue NpsIMBIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, TAPAIUICIIbHBIC
U CKpeluBaromuecs npsmble. llapamienbHOCTh NPSAMBIX M IDIOCKOCTEW B IPOCTPAHCTBE:
[apajulesIbHbIE MPAMBIE B MPOCTPAHCTBE; MAPAJUIEIIBHOCTh TPEX MPSAMBIX; IApaUIEIbHOCTh
IPSIMOM M IJIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMU CTOPOHAMM; YI'OJl MEXAY IPSIMBIMHU B
npoctpaHcTBe. llapamnenbHOCTh  IUIOCKOCTEW: IapajuleibHbIE IIJIOCKOCTH; CBOWCTBA
napajuleNbHBIX TUIOCKOcTel. [IpocTeiiine mnpocTpaHCTBEHHbIE (UTYyphl Ha IJIOCKOCTH:
TeTpa’ip, Ky0, napajieaenumnes]; HOCTPOEHUE CEUECHHI.

[leprieHIMKYIAPHOCT MPAMOM M IUIOCKOCTH: IEPIICHAMKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsIMbIE ITAPAJUICIbHBIE W NEPHEHAMKYJSPHBIE K IUIOCKOCTH, IPU3HAK
NEPIICHIUKYJIIPHOCTU NPSIMOM U IUIOCKOCTH, TeOpeMa O MpsAMON IEpIECHIUKYIISAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJl MEXKIY IPSIMOM U IIJIOCKOCTBIO; IBYTPAHHBIN YTIOJI,
JIMHEWHBIA yIroJI IByrpaHHoOro yria. [lepnesaukyssp 1 HaKJIOHHBIE: pACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKIMs (PUrypbl Ha IJIOCKOCTb.
[lepnenaAUKYISIPHOCTD IUIOCKOCTEW: MPU3HAK MEPIEHAUKYJISIPHOCTH [BYX IUIOCKOCTEH.
Teopema o TpEX NepHEHIAUKYISAPAX.

MHororpaHHuKHu

[loHATHE MHOTOTPaHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHHKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma;
IpaHu ¥ OCHOBAHUS MPU3MBbL; IPsiMasi U HAaKJIOHHAsI PU3MbI; OOKOBask U MOJIHAS TIOBEPXHOCTh
npusmsl. [lapannenenumnen, npsMOyroJIbHBIN NapaJUIeIEnIe] U ero cBorcTBa. [ lupamua:
n-yrojpHas Nupamuja, rpaHd U OCHOBAaHUE MHUPAMHbI; OOKOBas M IMOJHAs MOBEPXHOCTb
nupamMuzbl; NpaBWIbHAs W YCEUEHHas NUPaMHAA. OJEMEHThl MNPU3Mbl W IMMHPAMHUJIBI.
IIpaBriIbHBIE MHOTOIPAHHUKU: ITIOHATHE MPABUIBHOIO MHOTOI'PAHHUKA; IIPABUJIbHAS IIPU3MaA
U IpaBWIbHAs NUPaMUa; MpaBWIbHASA TPEYTrOjbHAas NMUPAMULA U NIPABUIIBHBIA TETpa’ap;
ky0. IlpencraBneHue o NMpaBUIIBHBIX MHOTOIPAHHHMKAX: OKTa’lp, MOACKA’Ap M HMKOCAdIP.
CeueHus pu3Mbl U TUPaMUBIL.

CuMmMeTprst B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, IPSAMOM, INIOCKOCTH.
DJIEMEHTBHI CUMMETPUM B TUPAMUIAX, TAPALIEIECIUIEAAX, IPABUIBHBIX MHOTOIPAHHHUKAX.



Bbluncienre 53J€MEHTOB MHOTOTPaHHUKOB: pe&Opa, auaroHanu, yriael. [lmomane
OOKOBOIl MOBEPXHOCTH W MOJHOW MOBEPXHOCTH MPSAMOM MPHU3MBbI, IUIOUIaJb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MpAMOU Tpu3Mbl. [Lnomans GOKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHOM MUPaMHUJIbI, TEOPEMA O IJIOIIAIN yCeUEHHOU upamMusl. [lonsTue
00 00BéMe. O0BEM NMUpPaMUIbI, TIPUMBI.

[Tono6usie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHU IOBEPXHOCTEH,
00bEéMaMu MOJJOOHBIX TETI.

[IpeacraBnenue TaHHBIX C MOMOIIBIO TaOmuIl U quarpamm. CpenHee apudMeTHuecKoe,
MeJuaHa, HauOoJsblllee M HaWMEHbIIEE 3HAYEHHUA, pa3Max, AUCHEPCHs W CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CryuaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHbIE COOBITUS. DIeMEHTapHbIE COOBITHS
(ucxompl). BeposTHOCTH citydaifHOTO cOOBITHS. BIIM30CTh 4aCTOTHI M BEPOSITHOCTH COOBITUM.
CnydaiiHble OMbBITHI C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMU. BeposiTHoCcTH
COOBITUH B OMBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Onepatuu HajJ COOBITUSIMU: TIEpECeUeHUEe, 00bEeTMHEHNE, TPOTUBOIIOIOKHBIE COOBITHS.
Hunarpammel Ditnepa. @opmysia CI0KEHHUS BEPOSITHOCTEH.

VYcimoBHAas ~— BEpPOSATHOCTb.  YMHOXKEHHME  BEPOSATHOCTEH. JlepeBo  ciiy4alHOro
sKcriepuMenTa. @opMyria MOJTHOM BEpOATHOCTH. HezaBucumbIe COOBITHS.

KombOunaropuoe mpaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucno
couetanuit. Tpeyronapauk [lackans. @opmyna 6uHoma HeroToHa.

bunapHbIii cioydaiiHBIM ONBIT (WCHBITAHHUE), YCIIeX H Heyaada. HesaBucuMble
ucneiTanus. Cepust HE3aBUCHMBIX MCIBITAHUW 1O IepBoro ycmnexa. Cepusi HE3aBUCHUMBIX
WCTIBITAaHUN bepHyum.

CnyudaiiHass BennuuHa. PacnpeneneHue BeposTHOCTeW. J(marpamma pacrpeneseHus.
[Tpumepsl pacnpeieIeHui, B TOM YHCIIE, TEOMETPUYECKOE U OMHOMUAIBHOE.

11 KITACC

Yuciia 1 BBIYMCICHUS

HarypanbpHbie u nensie uncia. [I[pu3sHaku AeNMMOCTH LETBIX YUCET.

CreneHb ¢ pauMOHaJIBHBIM ITOKa3aTeneM. CBONCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuuHble U HATypaJibHbIE JTOTAPU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[TpeoOpa3oBanue BEIpaKEHUH, COACPKAIINUX JIOTAPUPMBI.

ITpeoOpa3oBaHue BbIpaKEHU, COAECPKAILNX CTEIIEHU C PAlMOHAIBHBIM I1I0Ka3aTelIEM.
[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE yPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS U HEPABEHCTBA.



Cucrembl IMHEWHBIX ypPaBHEHUW. PellleHne MpUKIaIHBIX 334a4 C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucreMbl M COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 33/1a4 U
3a/1a4 U3 Pa3IMyHbIX 00JacTel HayKu U peaibHOM KU3HH.

DyHKIUMN U TPaPUKHU

Oynkius.  [lepuoanueckue Qyskiuu. [IpoMexyTku MOHOTOHHOCTH — (DYHKIIHH.
MaxkcumMymbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblliee 3HayeHNe PyHKIIMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue PyHKIMH, ©X CBOMCTBA U IpadUKHU.

[ToxazarenbHast u Jorapudmuueckast pyHKIIMH, UX CBONCTBA U TPaPUKH.

Hcnonp3oBanue rpadukoB GyHKUUN AJI PEIICHUS] YPABHEHUHN U IMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB (YHKIUNA I UCCIACAOBAHUS MPOILIECCOB M 3aBHCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEHICHUM 3a7ad U3 JIPYTUX Y4YEOHBIX MPEIMETOB M peaibHOU
KU3HU.

Havana maTreMaTH4eCKOro aHAIH3a

HenpepriBable GyHKIIMU. MeToa MHTEPBAJIOB /JIsl PELLICHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpudeckuii U GpU3NIECKHUI CMBICI MPOU3BOIHOM.

[IpousBoaHbIE 311eMEHTAPHBIX GYHKIMA. DOPMYITBI HAXO0XKICHUS POU3BOIHON CYMMBbI,
MIPOM3BENICHUS U YaCTHOTO (PYHKITHIA.

[Ipumenenne mNPOU3BOAHONM K UCCIENOBaHUIO (YHKIUA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHre HanOobIIero 1 HAMMEHBIIIETO 3HaUeHUs (QYHKLIKUU Ha OTPE3Ke.

[IpyuMeHeHEe TPOU3BOMHON [JIs HAXOXKICHUS HAWJIYUIIErO pPEIICHUS B MPUKIAJIHBIX
3aJ1a4ax, JJs ONpeAesIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (hOpMysIoi WK rpa(UKOM.

[TepBoobOpaznas. Tabmuna nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuueckuii u ¢u3nyecKuil cMmbIci. BprumcneHue uHTErpaia Imo
dbopmyne Hetorona—JleliOnuna.

Tesia BpaleHus

[MunuHapuyueckas MOBEPXHOCTb, O0Opa3ylolve LUIMHAPUYECKOW IMOBEPXHOCTH, OCh
IWIMHAPUYECKONH moBepxHOocTU. LunmmHap: ocHoBaHMsT W OOKOBasi TOBEPXHOCTH,
o0pa3syromas 1 0Ch; TJIOMAI> OOKOBOM U MOJTHON IMTOBEPXHOCTH.

Konuueckasi nmoBepXHOCTb, 00pa3yrolile KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYecKol mnoBepxHocTU. KoHyc: ocHOBaHHME W BeplluHa, 0Opasyiouas U OCh; IJIOLIAAb
OOKOBOM U MOJIHOW MTOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolIfe U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, TuaMeTp; IUIOMIAIb MOBEpXHOCTH cdepbl. B3ammuoe
pacnojoxkeHue cepbl U MI0CKOCTH; KacaTelbHasl IJIOCKOCTh K cepe; miIomaas chepsl.

N300paxeHnue Tea BpalleHUs Ha MII0CKOCTU. Pa3BépTKa MIMHpA U KOHYCA.

KomOunanmu Ten BpaimieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOTPAHHUK, UJTH TETIO BPAIICHHUS.



[Tonsitue 006 oO0BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 o0BEME
PSIMOYTOJIBHOTO MapajuieNienumesna u cienctsus u3 He€. O0béM mumHapa, konyca. O0bEmM
apa v miomaas chephl.

[TonoOnbie Tena B mpocTpaHcTBE. COOTHOLICHUS MEXAY IUIONIAASIMU TMOBEPXHOCTEH,
00BbéMaMu MOOOHBIX TEII.

Ceuenus nunuHApa (MapauieIbHO M TMEPICHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapasmienbHOe OCHOBAHUIO U MIPOXOISINEE Yepe3 BEPIINHY ), CEUCHHS 11apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mockocty M B mOpocTpaHCTBE. (COKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOPA HA YUCIIO0. Pa3iioxkeHne BeKTopa 1o TPEM HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBwiio napasuienenunena. Pemenne 3anay, CBA3aHHbIX C IPUMEHEHUEM ITPABWII IEUCTBUN
¢ BeKTopamu. [IpssMoyronpHas cucreMa KoopAUHAT B IpocTpaHcTBe. KoopinHaTel BEKTOpA.
[Ipocreitmue 3agaud B KOOpAMHATAX. YTOJd MEXAy BekTopamu. CKaISIpHOE MPOU3BEICHUE
BEKTOPOB. BeruncieHue yriioB Mexxay MpsMbIMHU U TNIOCKOCTSIMHA. KOOpIMHATHO-BEKTOPHBII
METOJ IIPU PEIICHUU TEOMETPUUECKHX 3a7ay.

HucnoBble XapaKTEPUCTUKHU CIyYaWHBIX BEJIMYMH: MAaTEMATHYECKOE OKHUIAHME,
JUCIIEpCHUS]T W CTaHAAPTHOE OTKIOHEHHeE. [IpuMmepbl NpPUMEHEHUST MaTeMaTHYECKOTrO
0’KMJaHUs, B TOM YHCJIE B 3a7ja4axX U3 MOBCEHEBHON KU3HU. MaTeMaTudeckoe 0KuJaHue
OMHApHOM CiTydyallHOW BEMYMHBLI. MaTeMaTHuecKoe 0KUIaHUE CYyMMBI CITy4alHbIX BEJIMYHH.
MatemaTrueckoe OXHUJAAHWE W JUCIEPCUS TEOMETPUYECKOT0 U OMHOMHAIBHOTO
pacnpeneneHun.

3aKoH OONBIINX YHCEN U €T0 POJib B HAyKe, MpUpoe U odiiecTBe. BriGopouHblil MeToxa
VCCIICIOBAHUM.

[IpuMepbl HENMPEPBIBHBIX CIIyYalHbIX BETWYUH. [IOHATHE O INIOTHOCTU PaclpeaeIeHUsI.
3ajgaud, TPUBOMSIIIME K HOPMalIbHOMY pacnpenencHuto. [loHsTue o0 HOpMalbHOM
pacrpeieICHAH.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO TIpenmeTa «MaTeMaTrkay JOJKHO 00eCIednBaTh JOCTIKCHHUE Ha
YpOBHE CpeaHero oOmero o0pa3oBaHUS CICTYIONINX JUYHOCTHBIX, METAlpPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTAaThl OCBOCHMSI MPOrpaMMbl ydueOHOro mnpeamera «MaremaTukay
XapaKTEePU3yIOTCA:

['pax1aHCKOE BOCIIUTAHUE:

C()OPMUPOBAHHOCTBHIO TPAXKIAHCKOM MO3UMLMU OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO OOIECTBa, MPEACTABICHUEM O MaTeMaTHYECKUX



OCHOBaX (DYHKIIMOHUPOBAHUS PA3NHYHBIX CTPYKTYp, SIBICHHH, MPOIEAYpP TPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aUMOJCHCTBOBATH C COILMATBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYCHUEM.

[TaTproTHyeckoe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOM HWJIEHTHUYHOCTH, YBAXKEHUS K
MpOIUIOMY M HACTOSIIEMY POCCHICKOW MATeMaTUKH, II€EHHOCTHBIM OTHOIIEHUEM K
JIOCTUKECHUSM POCCUHMCKHX MAaT€MAaTUKOB W POCCHUMCKOM MAaTEeMaTHYECKOM IIKOJbI, K
WCIIOJIb30BAHUIO ITUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTUSX, Chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM POCCHIMCKOro Hapoja; CchOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUSA, JTUYECKOrO0 I[IOBEICHUS, CBSA3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIbHOCTHIO YUYEHOTO; OCOZHAHUEM JIMYHOTO BKJIaJa
B IIOCTPOEHHE YCTONYMBOTO OYYyIIIETO.

DCTETHUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLICHWEM K MUY, BKIIOYasg OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jad, PEIICHUW, PACCYXICHUIN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

du3nyecKoe BOCOUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTEeMaTUUYECKHWE 3HAaHMS B HMHTEpecax
3I0pPOBOTO U O€30TMaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA W OTABIXA, pETyJsapHas
¢busndeckass aKTUBHOCTD); (DU3UYECKOTO COBEPIIEHCTBOBAHMS, MPHU 3aHATUSIX CIHOPTUBHO-
03JI0POBUTEIBLHON JIESITETBHOCTHIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM IIEHHOCTU TPYAOJIO0MS; HHTEPECOM K Pa3IMYHbIM
chepam mpodEeCCHOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM C  MaTeMaTHMKOM © e
NPUIOKEHUSIMA, YMEHHUEM COBEpINAaTh OCO3HAHHBIM BBIOOp Oynaymied mpodeccun u
pear30BhIBaTh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTH4eCcKoMy oOOpa3oBaHUI0 M CaMOOOPa30BaHUIO Ha TMPOTSHKCHUM BCEH JKHU3HU,
TOTOBHOCTHIO K aKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMaTUUYECKOM
HaIpPaBJICHHOCTH.

DKOJOrm4ecKkoe BOCIIUTaHHE:

c(hOpPMHUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYphI, IOHUMAHUEM BIIMSHUS COIUATIBHO-
HPKOHOMMYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAIILHOW CpEJbl, OCO3ZHAHUEM
IO0ANBPHOTO  XapakTepa SKOJOTHMYECKHMX TMpoOJeM; OpHeHTaluel Ha TpUMEHEHUE
MaTEeMaTUYeCKUX 3HAHWK A pelieHUs 3aaad B 00JIAaCTH  OKPYKAIOIIEH Cpenbl,
IIJIAHUPOBAHMS TTOCTYIIKOB M OLICHKH MX BO3MOYKHBIX MOCJICICTBUM JJIsI OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, MOHUMAHHUEM MaTeMaTHYECKON HAyKH Kak
chepbl YeIOBEUYECKON JCATEIbHOCTH, ATAlloB €€ Pa3BUTHUS M 3HAYUMOCTU JUIS Pa3BUTHS
IUBUJIM3ALIMM; OBJIAJECHUEM S3bIKOM MATEMAaTHUKU W MATEeMaTHYECKOM KYJbTYpOW Kak



CPCACTBOM IIO3HAHUA MHPA; TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIbBHOCTh HHANBUAYAJIbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHBIE  PE3yNbTaThl  OCBOCHHS  NIPOrPaMMbl  y4eOHOTO  TpeaMeTa
«Marematrka» XapaKTEpHU3yIOTCS OBJIAJCHUEM YHUBEPCATbHBIMH NO3HAGAMENbHbIMU
OelicmeusmMU, VHUBEPCANbHLIMU — KOMMYHUKAMUBHOIMU — OeUCBUAMU,  VHUBEPCATbHLIMU
PeYIAMUBHBIMU OCUCBUIMU.

1) Vnusepcanvnvie no3nasamenvuwie oOeticmsus, obecneuusaom Gopmuposanue
0a306bIX KOCHUMUBHLIX NpOYecco8 ooOyuanwuxcs (oceoeHue Memooo8 HNO3ZHAHUSA
OKpYHCAIOUie20 Mupa, NpuUMeHeHue JI02UYECKUX, UCCIe008ameNbCKUX Onepayutl, yMeHuil
pabomamy ¢ ungopmayuet).

ba3oBeie nornueckue AeUCTBUS:

e BBIBISITH M XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPH3HAKKM MAaTEMATHYECKUX OOBEKTOB,
TIOHSTHI, OTHOIIEHUN MEXAYy TMOHATHUAMHU; (OPMYIUPOBATH OIPEACICHUS TOHITHIA;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIMHA, OCHOBAHUS 1J11 00001IeHUS 1
CpaBHEHUS, KPUTEPHUH MPOBOAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPA3OBBHIBATH CYXKACHHUS: YTBEPAUTEIHHBIC U
OTpHIIATENbHBIC, EAMHIUYHBIC, YACTHBIE M 00IINE; YCIOBHBIC;

e BBIABJIATHP MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TMPOTHUBOpEUHs B (akTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKACHHSX; NpejaraTb KPUTCPUU IJIS BBISABICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUYNI;

e JIeJaTh BBIBOJBI C HWCITOJIb30BAHUEM 3aKOHOB JIOTWKH, NETyKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 10 aHAJIOTHH;

e TIPOBOAWTH CAMOCTOSTEIHHO JOKA3aTEIIbCTBA MATEMATHUECKHUX YTBEPKACHUN (TIPSIMBIE U
OT MPOTHBHOTO), BBICTPAUBATh APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIC CY)KJICHHS M BHIBO/IHI,

e BbBIOMpaTh CIOCOO pemieHus ydeOHOW 3adaud (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
penieHus, BRIOUpaTh HamboJee MOAXOIAIUNA C YYETOM CaMOCTOSITENILHO BBIJCICHHBIX
KPUTEPUEB).

bazoBwie nccienoBaTeNbCKUe ACHCTBUS:

e WCIIOJB30BAaTh  BOMPOCHI  KaK  HCCIACAOBATCIIBCKUNA  WHCTPYMEHT  TTO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (HUKCUPYIOIIUE MPOTUBOPEUYHUE, MPOOJIEMYy, YCTAHABIMBATH
HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM OJKCHEPUMEHT, HCCIEJOBAaHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4eCKoro oOOBeKTa, SBICHHUSA, IIpolecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEKIy 00BEKTaMH, SBIICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENHHO (POPMYIIMPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yjIbTaTaM MPOBEIEHHOTO
HAOJIOZICHUS, MCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTATOB,
BBIBOJIOB M 00OOIIICHUI;



e IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IIPOIIECCa, a TAK)KE BBIIBUTATh MPEIOI0KEHUS O

€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.
PaGota ¢ undopmarnueii:

e BBIABJIATH Ne(UINTHI HHDOPMALIMH, JAaHHBIX, HEOOXOIUMBIX JJI OTBETAa HA BOIPOC M IS
pelleHus 3a/1a4H;

e BHIOMpaTh HWH(POPMAIMIO W3 HCTOYHUKOB pA3IUYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMATHU3MPOBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO PAIMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHSI,

e CTPYKTypHpOBaTh HH(OpPMAIMIO, TPEACTaBIATH ©€ B  pa3juYHbIX (opmax,
WLTIOCTPUPOBATh rpaUIecK;

e OIICHWBATh HAAGKHOCTH WHPOPMAIIMK TIO CAMOCTOSTEIHLHO CHOPMYIUPOBAHHBIM

KPUTEPUSIM.
2) YHnusepcanvhoie KOMMYHUKAMUGHbDLE Oeticmaus, obecneyusaom
CPOPMUPOBAHHOCIB COYUATILHBIX HABLIKOB 00VUAIOUUXCS.
OO01ieHue:

e BOCIPUHUMATH U (OPMYITUPOBATH CYXICHUS B COOTBETCTBHHM C YCIOBUSMH W TEISMU
OOIIEHUsT; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHPMEHHBIX TEKCTax, MaBaTh MOSCHEHUS MO XOAY pEUICHHs 3aJayd, KOMMEHTHPOBATh
MIOJTyYEHHBIN PE3yNIbTaT;

e B Xoe 00OCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl, MPOOIEMBI,
perraemMoii 3a/1a4u, BEICKa3bIBaTh MJICH, HAIICJICHHBIC HAa TIOWCK PEIICHUS; COTIOCTABIISTh
CBOM CYXKJEHUS C CYXKJICHUSMH JIPYTUX YUYACTHUKOB TUAJIOTa, 0OHAPYKMBATh Pa3IuIHe U
CXOJCTBO TO3WIMH; B KOpPpEeKTHOW (opme ¢GopMyInpoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS;

e TMPEACTABIATh PE3YyJbTAThl PEIICHUS 3a7add, SKCICPUMEHTA, WCCICAOBAHMS, MPOCKTA;
CaMOCTOATENILHO BBIOMPATh (POpMAT BBICTYIUICHHS C YYETOM 3aJad MPE3CHTAIMU |
0COOEHHOCTEH ayTUTOPHUHU.

CoTpyIHUYECTBO:

e TIOHMMATh U UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATIbHOU pabOTHI IPU
perieHnr y4eOHBIX 3a7ad;, MPUHUMATH I1€Jh COBMECTHOM IEATEIHHOCTH, TJIAHUPOBATH
OpraHW3allMI0 COBMECTHOW paboOThI, pachpeneisTh BHUABI pabdOT, JOTOBapHBATHCH,
00CyXIaTh MPOIIECC U PE3ybTaT pabOoThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TPYyHMNOBBIX (opMax palboThl (0OCYXkIAeHHS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIC); BBITOJIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU JCHCTBHUS C
JIPYTUMH YWICHAMH KOMaH/Ibl; OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTEpHUsIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHS.

3) Vuueepcanvnvie pecynamuemnwvie Oeticmsus, obecneuusarom Gopmuposanue

CMbBICNIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanus:
COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CITOCO0 PEMICHHS C YIETOM

UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpOBaTh H

KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOpMAIUH.



CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMU I[IO3HABATEIbHOM pPEQIIEKCHMM KaK OCO3HAHMSI COBEPIAEMbIX
JNEHUCTBUII M MBICIUTENBHBIX MPOILIECCOB, UX PE3yJbTaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJIS IIPOLIECCa M pe3yJIbTaTa PEIICHHUs MAaTeMAaTHYECKOU
3a/1a4y;

e MPEABUAECTH TPYIHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTb IIPU PpELICHWM 3a1ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX,
HallICHHBIX OIHUOOK, BBISBIIEHHBIX TPYAHOCTEH;

e OIEHUBATh COOTBETCTBUE pE3yJbTaTa LEJIW M YCIOBUSAM, OOBICHATH MHPUYMHBI
JOCTUKEHUS] UM HEJOCTUIKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOJIWUTH OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

OcBoenne yueOHOTO Kypca «Anrebpa 1 HadaJla MaTeMaTHIECKOTO aHAJIN3a» Ha YPOBHE
cpeaHero oOmiero o00pa3oBaHUs JOJDKHO 0O€CleYuBaTh JIOCTHIXKCHHE — CIEAYIOIINX
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

YucJa 1 BbIYUCTECHUA

OnepupoBaTh MOHATUSIMH: PAIIMOHATLHOE U ICWCTBUTEIILHOE YHUCIIO, OOBIKHOBEHHAS U
JecAaTu4Has ApoOb, MPOIEHTHI.

BreimonHaTe apudMeTHUecKrue omnepanydd ¢ paldoOHaJbHBIMU W JEHCTBUTEIBHBIMU
YHUCIIAMHU.

BrImoHITE MpUOIMKEHHBIC BBIYHCIICHUSI, WCIIONB3YS TPaBWIa OKPYTJIEHUS, JeNaTh
MIPUKUJIKY ¥ OIICHKY PE3YJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATUSMH: CTENEHb C IEJBIM IIOKa3aTeleM; CTaHJaapTHas Qopma
3allUCU  JCHCTBUTEJIIBHOTO 4YHUCJIa, KOPEHb HATypaJlbHOM CTENEHW; HCIO0JIb30BaTh
MOAX OISy (POopMY 3anrCh JEHCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MPAKTHYECKUX 3a71a49 U
MPEICTABJICHNS JAHHBIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCHUHYC M TaHI€HC MPOW3BOJBHOTO YTIIA;
WCIIOJIB30BaTh 3alKMCh TPOU3BOJBLHOIO yIJIa dYepe3 OOpaTHblE TPUTOHOMETPUYECKHE
(GyHKLIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh  MOHSTUSIMH:  TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO,  IIEJIOE,
pallMOHAJIBbHOE, UPPALMOHAIBHOEC  YPaBHEHHWE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BeimonHITE  peoOpa3oBaHUS  TPUTOHOMETPHUYECKHMX  BBIPOXCHHH W peImIaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrinmonHaTs npeoOpa3oBaHus LEIbIX, PAIIMOHAIBHBIX U UPPAIMOHATILHBIX BBIPKCHUN
M pElaTh OCHOBHBIC THUIIBI IEIbIX, PANMOHAIBHBIX W HPPANMOHAIBHBIX YPABHCHUU U
HEPABECHCTB.



[TpuMeHsTh ypaBHEHHS 1 HEPABEHCTBA VIS PEIICHHS] MATEMaTUIECKUX 3a/1a4 U 3a/1a4
U3 Pa3IMYHBIX 00JacTel HAyKu U pealbHOM )KU3HHU.

MonenupoBaTh peaibHblE CUTyallMd Ha SI3bIKE aireOpbl, COCTAaBISATh BBIPAKECHMUS,
ypaBHEHHUs, HEPABEHCTBAa IO YCIOBHUIO 3aJadd, MCCIEAOBATH IMOCTPOSHHBIC MOJEIH C
UCIIOJIb30BaHUEM amrapara ajreOpsl.

DyHKIUMN U TPaPUKHU

OnepupoBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3anaHusi (QyHKUMHM, O00JIACTh
omnpeziesieHusT 1 MHOXKECTBO 3HaUeHUU (QYHKIUH, rpaduk (QyHKIHMH, B3aUMHO OOpaTHBIE
GyHKIMH.

OneprpoBarh MOHATUSAMHU: YETHOCTH M HEYETHOCTh (PYHKUMM, HYJIUW (yHKLUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIMHA IS pEIICHNUs YPaBHEHU.

CtpouThb 1 ynuTaTh rpad@UKu JUHEHHON (PYyHKIIMHU, KBaAPATUIHON PYyHKIIMH, CTEIIEHHON
(YHKIUU C LEIbIM NTOKA3aTEIEM.

Ncnonb3oBath rpaduku GyHKIIUNA 715 KCCIIEIOBAHMS TTPOIIECCOB U 3aBUCUMOCTEHN TIPU
pellleHnH 3a1a4 U3 IPYruX yu4eOHbIX MPEAMETOB U peajbHON KU3HU; BbIpaxaTh GopMyaMu
3aBHCHUMOCTH MEK/y BETUUMHAMHU.

Hauana maTeMaTH4eCKOro aHaju3a

OmneprpoBaTh NOHATUAMU: MOCIEN0BATENBHOCTD, apU(METHUECKasI U T€OMETPUUECKAs]
IPOrPECCHUH.

OmnepupoBaTh MOHATUSMU: OCCKOHEUHO YOBIBAIOIIAasi TeOMETpUYecKas Mporpeccus,
CyMMa OECKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM MMPOTPECCHH.

3aaBaTh NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMM.

Hcnonp30BaTh CBOICTBA MOCIIEIOBATENILHOCTEN U TPOIPECCUM ISl PEILIEHUS peaIbHbIX
3a7a4 MPUKJIAJHOTO XapaKkTepa.

MHoskecTBa M JIOTMKA

OmneprpoBaTh MOHATUSAMU: MHOYKECTBO, ONIEPALlUU HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaT Ui OINMCAaHUS PealIbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OmnepupoBaTh MOHATHSIMU: OIIPEICICHUE, TEOPEMA, CIICCTBUE, TOKA3aTEIbCTBO.

OnepupoBaTh NOHATUSAMHU: TOUKA, MPsIMasi, MIIOCKOCTb.

[IpuMEHSITh AaKCHOMBI CTEPEOMETPUU M CJICACTBUS M3 HUX TMPH PEUICHUU
reOMETPUYECKUX 3ajad.

OnepupoBaTh NOHATUSIMU: NAPAVICTBHOCTh W MNEPHEHAUKYISAPHOCTb MPSIMBIX U
IJIOCKOCTEH.

KinaccudunupoBaTh B3aUMHOE PACIIOI0OKEHUE TIPSMBIX U IIJIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TOHATHAMU: JABYIPAHHBIM yTOJI, TpPaHW JBYIpaHHOIO yria, pebdpo
JIBYTPaHHOTO yTJIa; JIMHEHHBIN Yyroj IBYTPaHHOIO yIJia; TpajJyCHasi Mepa ABYTPAHHOIO yria.

OneprpoBaTh MOHITUSMU: MHOTOTPAaHHUK, BBITYKJIbIN U HEBBITYKJIbIA MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBIN MHOTOTPaHHUK.



Pacnio3naBaTh OCHOBHBIEC BU/IBI MHOTOTPAaHHUKOB (TIHpaMuUa; MpU3Ma, IPSIMOYTOIBHBIN
napajuienenumnesn, Kyo).

KnaccudunupoBaTe MHOTOIpaHHUKH, BbIOMpass OCHOBaHHS Uil KiacCU(UKALUU
(BBITTYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPAaBWJIbHBIE MHOTOTPAHHUKH, TMPSMBIC H
HAKJIOHHBIE MPU3MBI, apajIeIeUIe/Ib).

OmnepupoBaTh MOHATUAMU: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUSI CEUEHUM, UCTIOIB3YSI METO/I CJIEIOB.

CTpouTh ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIEC)
IUTOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHUY.

Pemate 3agaunm Ha HAXOXACHHWE TIEOMETPUYECKUX BEJIWYMH MO oOpa3laM WiIx
aJITOpUTMaM, MPUMEHSSI U3BECTHBIC AHATUTUYECKHE METOJbl MPH PEIICHUH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a7jad Ha BBIYHCICHUE PACCTOSIHUM MEXAY ABYMsI TOUKAMH, OT TOUKH JI0
OpSAMO#i, OT TOYKH JI0 TIOCKOCTH, MEX/Ty CKPEIINBAIOLIUMHUCS MTPSIMBIMHU.

Pemate 3agaum Ha HAXOXKACHHWE TIEOMETPUUYECKUX BEIMYMH MO oOpa3naMm Win
arOpuT™MaM, MPUMEHSSI M3BECTHBIC aHATUTHUECKUE METOIbI MPU PEIIEHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSIMBIMHU,
MEXy MPSMOM U IJIOCKOCTBIO, MEXKY TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruucnare 00bEMBI U TUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUpaMuia)
C mpuMeHeHHeM (OpMyJl; BBIYHMCIATH COOTHOIICHUS MEXAY IJIOUIAIIMU TOBEPXHOCTEH,
00BbEMamMu MOJOOHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHATHSIMH: CHUMMETPHUS B TNPOCTPAHCTBE; LIEHTP, OCh M IIOCKOCTh
CUMMETPUH; LEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh U WHTEPOPETUPOBATH  HMHPOpPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEIACTABICHHYIO Ha UEPTEKaxX U PUCYHKAX.

[IpumensiTb TeoMerpuueckue GakThl JUIsi PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPENOoJIararoIMX HECKOJIBKO IIaroB PEeLICHHs], €CIIU YCIOBUS IPUMEHEHHS 3a1aHbI B SIBHOM
dbopme.

[TpumensTH MpocTeiiime nporpaMMHbIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAITHOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3aj1au.

[TpuBoaUTH, TpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOAE U >KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpuMeHsTH MoTydYeHHbIE 3HAHHS Ha TIPAKTUKE: aHAIM3UPOBAThH PealbHbIE CUTYAIlUHN U
OPUMEHATh HW3Y4YEHHbIE TIOHATHA B IMPOLIECCE TIOMCKA pEHIeHHS MAaTeMaTU4YeCKU
chopMyIHpOBaHHON TTPOOJIEMBI, MOACITUPOBATH PeAIbHbIE CUTYAIlMH Ha SI3bIKE TEOMETPUH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM F€OMETPHUUECKHUX TTOHATUN U TEOPEM,
ammapata anreOppl; pemaTh MNPAKTUYECKHWE 3aJadd, CBSI3aHHBIE C HAXOXKICHUEM
reOMETPUYECKUX BEJINYMH.

Yurarh ¥ CTPOUTH TAOIULBI U TUArPAMMBI.
OnepupoBaTh TOHATUSAMHU: CpefHee apudmeThyeckoe, MeauaHa, HaumOoJbIIee,
HavMEHblIee 3HaYeHue, pa3Max MacCUBa YHUCIIOBBIX JaHHBIX.



OmnepupoBaTh MOHATHSIMH: CIy4YalHBIA IKCHEPUMEHT (OMBIT) M CIy4yailHOe COOBITHE,
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/T) CTy4alHOTO OIbITA; HAXOUTh BEPOSTHOCTU
B OIBITAaX C PABHOBO3MOXKHBIMU CIyYalHBIMUA COOBITHSIMH, HAXOJWUTh M CPaBHUBATH
BEPOSITHOCTH COOBITUI B U3yUYEHHBIX CIIYYaHBIX IKCIIEPUMEHTAX.

Haxogute u ¢dopMynupoBaTh COOBITHS: MepeceyeHue W OOBbEAMHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; IMOJIb30BATHCA AHArpaMMaMH
Diinepa u GopMyIIoi CI0KEHUS BEPOSTHOCTEH MpU PEIICHUH 3a]1a4.

OmnepupoBaTh MOHATHSIMH: YCJIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTD
BEPOSITHOCTH € MOMOIIIbIO IIPaBUjIa YMHOXEHUS, C TOMOIIBIO JIEPEBA CIIYYalHOTO OMbITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MTPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHIATUSIMU: HCIBITAHUE, HE3aBUCHUMbBIC HCHIBITAHUS, CEPUSl UCIBITAHUM,
ycHex U HeyJaua; HaXOJUTh BEPOSITHOCTU COOBITUN B CEPUM HE3aBUCUMbIX UCIIBITAHUN J10
MIEPBOI0 yCIeXa; HaXOUTh BEPOSITHOCTH COOBITUM B CEpUM UCTIbITaHUM bepHyuu.

OnepupoBaTh NOHATUAMU: CIydyailHas BEJIMYMHA, PACIPENCICHUE BEPOSITHOCTEM,
JyarpaMMa pacrpeeeHus.

11 KITACC

Yucsia ¥ BIYMCICHUSA

OmnepupoBaTh MNOHATUSMU: HATypaJbHOE, LEJIOE YHCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIETIBIX YHCEN, Pa3JI0KEHUE YNCia Ha IPOCThIE MHOXKUTEIH JUUIsl pELIEHMS 3a/1a4.

OmnepupoBaTh MOHATHEM: CTENIEHD C PallMOHAIBHBIM I10KA3aTEIEM.

OmnepupoBaTh MOHATHAMU: JIOTapU(M YHCIIa, TECATUIHBIC U HATYPaIbHBIC JOrapu(MBbl.

YpaBHeHUs U HEPABEHCTBA

[TpuMeHsTh CBOMCTBA CTENEHU Ui MpeoOpa3oBaHMs BBIPAXKEHUN; OINEPUPOBATH
HNOHATHUSAMM: TIOKA3aTElIbHOE YpPaBHEHHME W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
MOKa3aTeNbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonusaTe npeoOpa3oBaHUsl BBIPAKEHUH, COJEPXKAIUX JIOTapu(MBbI; ONEPUPOBATH
HNOHATUSAMHU: JIOTApU(PMUYECKOE YpPaBHEHHE U HEPABEHCTBO; peIIaThb OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YpaBHEHUI 1 HEPABEHCTB.

Haxoauts perieHns npocTemnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TOHATHSIMH: CHUCTEMa JUHEHHBIX ypaBHEHMH U €€ pelleHueE;
UCTIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH AJIs PEIICHUS TPAKTHUECKHUX 3a7ad.

Haxoauts perienus npocTedmnx CUCTEM U COBOKYITHOCTEHN pallMOHAIIBHBIX YPaBHEHUIN
Y HEPABEHCTB.

MonenupoBaTh peanbHble CUTyallMd Ha SI3bIKE aireOpbl, COCTAaBJISATh BBIPAKECHMUS,
ypaBHEHHUS, HEPABEHCTBA W CHUCTEMBI MO YCJIOBHUIO 3a/lay, HCCIEA0BATh TOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHHUEM armapara anreopsl.

DyHKUUHA U TPaPuKu

OmnepupoBaTh MOHATUSAMU: MEPUOAUYECKAsT (YHKIUS, MPOMEKYTKHM MOHOTOHHOCTH
(GYHKIIMHM, TOYKH SKCTpeMyMa (PyHKIMH, HauOoIblliee 1 HAaNMEHbIIee 3HaYeHHs (PYHKIIMH Ha
IPOMEXKYTKE; UCIIOJIb30BaTh UX JIJISl UCCIEAOBaHMS (DYHKIIMU, 3aJaHHOU TpadUKOM.



OnepupoBaTh TMOHATHSAMHU: TpadUKd  TOKA3aTEIbHOW, JIOTapU(PMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKIMI; U300paxaTb HUX HA KOOPAMHATHOM IUIOCKOCTH U
WCIIOJIB30BaTh U1 PEIICHUS YPDABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TpauKyd JUHEHWHBIX YpPaBHEHUH H
WCIIOJIB30BATh UX JUIS PEIICHUs CUCTEMBI IMHENHBIX YPAaBHEHUM.

Hcnonws3oBath rpaduku (HyHKUUN I MCCIEAOBAHUSA IPOLECCOB M 3aBUCUMOCTEH U3
JOPYTUX YYEOHBIX TUCIUIUINH.

Hayajia MaTeMaTH4eCKOIo aHAJIN3A

OnepupoBaTh MOHATHSMU: HENpepbhiBHAS  (DPYHKIUS; MPOU3BOJHAA  (PYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NUYECKUI CMBIC IPOU3BOAHOM JJIsl PELLICHUS 3a/au.

HaxoauTb npou3BOAHbBIE 3JEMEHTAPHBIX QYHKIMI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
POU3BENICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJIHYK JJIsl HCCIENOBAaHUS (PYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIIEN0BAaHUS K TIOCTPOCHUIO IPapUKOB.

Hcrnonb30BaTh MPOU3BOAHYIO I HAXOKICHUS HAWITYYILErO pELICHUS B IPUKIIAAHBIX,
B TOM YHCJIE COLMATIbHO-ODKOHOMHWYECKHUX, 3a1a4ax.

OmnepupoBaTh NOHATUAMU: IepBOOOpa3Hasi U HHTETPaJl; TOHUMATh T€OMETPUUYECKUN U
(u3nyeCKuil CMBICT UHTETPAJIA.

Haxogute mnepBooOpasHble 3JIEMEHTApHbIX (PYHKLIMHA; BBIUUCIATH MHTETPAT IO
dbopmyne Hetorona—JleiOuuiia.

Pemlare npuxknagHele 3amadyd, B TOM YHUCJIE COLMAJIBbHO-D)KOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHAIN3a.

OnepupoBaTh  MOHATUSMU:  UWIMHAPUYECKAss  IMOBEPXHOCTb,  oOpasylolue
HWIMHAPUYECKOW TOBEPXHOCTH; IWJIMHJIP; KOHHMYECKash MOBEPXHOCTh, O0Opa3yroliue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (IUInHAp, KOHYC, cdepa u map).

OOBIICHATH CITOCOOBI MOTYUYEHHUSI TEJ BPAIICHUS.

KnaccuduimpoBath B3auMHOE pacioioKeHHe cPepbl U TUIOCKOCTH.

OnepupoBath MOHATUIMHU: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA,
IaPOBOU CJIOM, OCHOBAHHUE IIAPOBOIO CJIOSI, BBICOTA IIAPOBOTO CJIOA; IIAPOBOM CEKTOP.

Breruncnars 00bEMBI U TIONIAAN MOBEPXHOCTEH TEJ BpaIlleHUs, TEOMETPUYECKUX TEJ C
npuMeHeHueM Gopmyi.

OnepupoBath MOHSATUSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B chepy U OMHCAHHBIA OKOJIO
ctepsr; cdepa, BrcaHHAs B MHOTOTPAHHHK WM TEJIO BPAIICHMSI.

BbIuucnaTh COOTHOMIEHUS MEXAY TUIOMIAASIMUA MIOBEPXHOCTEN 1 00BEMaMU TTOAOOHBIX
TeN.

N300paxarh uzyudaembie GUTYpPhl OT PYKH U C NMPUMEHEHHEM MPOCTHIX UYEPTEMKHBIX
WHCTPYMEHTOB.



BbITTONHATH (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BpAIlCHHUS.

W3Bnekars, UHTEpPIPETHPOBaTh M IpeoOpa3oBbIBaTh  UHGOPMALUIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NTEHCTBUSL CIIOXKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U YMHOXKCHHUS
BEKTOpPA Ha YHCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a1al0T.

[TpuMeHsTh paBUIIO NapajuIeIenune/aa.

OnepupoBarh MOHATUAMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpaMH, CKaJsIpHOE
IIPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cyMMy BEKTOPOB M IIPOM3BEIECHHME BEKTOpPAa HAa YHUCIO, YIOJd MEXAY
BEKTOPAMHM, CKaJISIPHOE IPOU3BEIACHHE, PACKIAIbIBATH BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPJIMHAT.

[Tpumensitb reoMerpuueckue GakTbl JUIsl PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
IPEANOIATAIOIINX HECKOJBKO AroB PEMIEHUs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B IBHOU
dbopwme.

Pemare mpocTeiiliue TreoMeTpUYecKHe 3aJadyd  Ha  [PUMEHEHHE BEKTOPHO-
KOOPJMHATHOTI'O METO/A.

PemaTtp 3agaun Ha JOKAa3aTebCTBO MAaTEMAaTHYECKUX OTHOLUEHUHA M HAXOXICHUE
Tr€OMETPUUECKUX BEJIIMYUH MO 00pa3liaM WM ajlropuTMaM, MPUMEHSSE M3BECTHBIE METOIbI
IPU PEIICHUHU CTaHIaPTHBIX MAaTEMaTUUYECKUX 3a/1a4.

[TpuMmeHsTh pocTeire NPOrpaMMHbIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a]au.

[IpuBoAMTH OpPHUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpyMeHsTh MOIy4eHHbIE 3HAHUS Ha NPAKTUKE: aHAJIU3UPOBATh PEAJIbHbIE CUTYallUH U
IPUMEHATh N3YUYEHHbIE TIOHATHS B IIPOLIECCE TIOUCKA PEIICHNS MaTEMaTUUECKU
c(opMyIMPOBAHHOMN MPOOIEMBI, MOIETUPOBATEH peajbHbIe CUTYAlLIUU Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM F€OMETPUYECKHUX MTOHATUI U TEOPEM,
amnmapata anreOphbl; pemaTh TPaKTHUECKHUE 3a/1a4H, CBSI3aHHbIE C HAX0XK/ICHUEM
F€OMETPUYECKHUX BEJTUYHUH.

CpaBHHBaTh BEPOSATHOCTY 3HAYECHUN CITy4YailHON BETMYMHBI IO PACIPEACICHHUIO WIH C
ITOMOIIBIO TUATPAMM.

OnepupoBarh MNOHIATHEM MATEMATHYECKOTO OKWJAHWSA, IPUBOAMTH IPHUMEPHI, KaK
IIPUMEHSIETCS MATEMATUYECKOE O)KUTAHUE CIIyYalHOU BEJIMYMHBI HAXOAUTh MAaTEMAaTUYECKOE
O’KHJIaHUE I10 JAHHOMY PACIPEIEICHUIO.

MmeTh npeacTaBiieHne O 3aKOHE OOJIBIINX YHCEI.

MMeTs peAcTaBIeHUEe O HOPMAJIbHOM PaCIIpECICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
KoHTpoibHbIe
n/n . nporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcbl
MHokecTBa pallMOHAIbHbBIX 1
| JIEUCTBUTEIbHBIX YUCE. 14 1 bubmuorexa [JOK
PanmonaneHble ypaBHEHHS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
) Oynkiuu u rpaduku. CTeneHs ¢ 6 bubnuoreka [IOK
[IEJIBIM TTOKa3aTeNeM https://m.edsoo.ru/1568aba3
ApudmMeTnueckuii KOpeHb N—Oou
3 crenenu. MppammonanbHble ypaBHEHUS 18 1 brommorexa [OK
- Ppant P https://m.edsoo.ru/1568aba3
Y HEpaBEHCTBA
DopMyiibl
4 TpUroHoMeTpuu. TpuroHomeTpudecKue 22 1 bubmorera TIOK
P TPHH-2P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTenbHOCTH M IIPOTPECCUH 5 bubmorexa TIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenwue, 0600IIEeHNE, 3 | bu6mmoreka [IOK
cUCTEeMaTHU3allus 3HAHUI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOT'PAMME
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB u (uudgposbie)
KonTpoabHbie
n/n TeM NPOrpaMMblI Bceero oOpa3oBaTejibHbIE
padoThI
pecypchl
bubnuoreka [JOK
1 B 10
BEHCHHE B CTCPEOMETDHIO https://m.edsoo.ru/1c209e37
[IpsiMBbIE U TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnmoreka [JOK
[TapannenbHOCTh NPAMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEM
3 IlepnieHaUKyIAPHOCTD MPSIMBIX 12 bub6mumorexa [IOK
U TJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 VYTIubl MEXAY IPSAMBIMHU U 10 1 bu6muoteka LIOK
IUIOCKOCTSIMHA https://m.edsoo.ru/1¢209e37
5 MHOrorpaHHuKu 11 1 bubnuorexa [JOK




https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 06 9 1
PEMBI MHOTOTPAHIHHIOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
pACCTOSIHUS U YTJIbI https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME
KoauvecTBo yacoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3esioB H TeM Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MporpaMMbI padoThbI padoThbI
pecypchl
IIpencraBienue

1 JTAHHBIX U 4 bubnuorexa [JOK
onucaTenbHas https://m.edsoo.ru/e0b7bO0f1
CTaTUCTUKA
Cry4aifHble OIIBITHI 1
Cily4aliHbIE COOBITHS,

) OTIBITHI C 3 | bubmuoreka [JOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/e0b7bO0f1
3JI€MEHTapHBIMU
HCXO0JIaMU
Omneparuu Haj

3 COOBITHSIMH, 3 bubnuorexa [JOK
CIIOKEHUE https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTEMN
VYcnoBHas
BEPOSITHOCTD, IEPEBO
CIIy4alHOTO OIIbITA,

4 (opMysa HoTHOM 6 bubnuoreka [IOK

pMy https://m.edsoo.ru/e0b7bO0f1
BEPOSITHOCTH U
HE3aBUCUMOCTh
COOBITHI

5 DJIEMEHTBI 4 bu6mmoreka [IOK
KOMOWHATOPUKH https://m.edsoo.ru/e0b7b0f1
Cepun

6 IIOCJIETIOBATEIbHBIX 3 1 bubmmorexa LHOK

a 5 https://m.edsoo.ru/e0b7b0f1
WCTIBITAaHUI
Crnyuaiinble
7 S 6 bubnmnoreka [JOK
https://m.edsoo.ru/e0b7b0f1
pacrpeneneHus
O060061eHue u
8 crucTemMaTu3anus 5 2 bubmorexa OK
. H https://m.edsoo.ru/e0b7b0f1
3HaHUI




OBIIEE KOJIMYECTBO

34 2 2
YACOB I10 ITPOT'PAMME
11 KIIACC
KoJsmnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
KonTposbHbie
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI
pecypcbl
CreneHb ¢ pallMOHAIBHBIM
| nokazareinem. IlokazaTenbHas 12 1 bubmuorexa [JOK
¢ynkuus. [TokazaTenpHble https://m.edsoo.ru/f1 1 c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GpyHKIIHS.
2 ﬂorapniMquCKHe Q)yaBI-II_IeHI/I}I 12 bubmmorera [IOK
P P https://m.edsoo.ru/fl1c4afd
Y HEpaBEHCTBA
TpuronomeTpudeckue QyHKIHH
3 U uX rpaduKH. 9 | bubnmoreka [{JOK
Tpuronomerpuueckre https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 IIpousBoanas. Ilpumenenue 24 1 bubnuoreka [IOK
MIPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
bubmuorexa [JOK
"
> FITCTPAIT 1 €T HpHMEHEHIA ? https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
12 1
6 Cueremst ypasrenuii https://m.edsoo.ru/f11c4afd
7 HarypanbHbie 1 11enbie uncia 6 bubmorexa [OK
P H https://m.edsoo.ru/f11c4afd
g [ToBTOpeHue, 06001ICHHE, 13 ) bu6mmoreka [IOK
CHCTEMAaTH3allUs 3HAHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 102 6
ITPOT'PAMME
KoaunuecTBo yacoB
Ne HaumenoBaHue pa3iesoB JuieKTpOoHHBIE (LU poBbIe)
KonTtpoibHble
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
but6mmoreka [JOK
1 T 12
eI Bpatiert https://m.edsoo.ru/1¢209e37
" bubnuotexa [JOK
2 06 5 1
DEMPBLTEN https://m.edsoo.ru/1c209e37
bub6nuoreka [JOK
3 B 10 1
CKTOPHL 1 KOOPAHHATRL B https://m.edsoo.ru/1c209e37




MPOCTPAHCTBE
4 [ToBTOpEeHME, 06001ICHME, 7 | bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 34 3
I10 ITPOI'PAMME
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanme
Ne (ungposbie)
pa3esioB U TeM Konrtpoabnbie | IlpakTudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpaMMbI padoThI padoThI
pecypcebl
MaremaTtruueckoe

| OXKHJTaHUE 4 bubmuoreka [JOK
CIIy4JaitHOM https://m.edsoo.ru/5fbcS5del
BEJIMYUHBI
Hucnepcus u
CTaHJIapTHOE

2 OTKJIOHCHHE 4 1 bubmmorexa [JOK

.. https://m.edsoo.ru/5fbc5dcl
CIIy4JaitHOM
BEJIMYUHBI

3 3aKoH O0JIBIIMX 3 1 bu6mmorexa [{OK
yHucen https://m.edsoo.ru/5fbcSdcl
HenpepriBHbIE

4 CiIy4yaiHbIe 5 bubnuorexa [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbcSdcl
(pactipenienenus)

5 HopmanbHoe 5 | bub6muoreka [IOK
pacrpeneneHus https://m.edsoo.ru/5fbcSdcl
IToBTOpEHHUE,

6 00001IeHNE 1 19 ) bubmmoreka [JOK
CHUCTEMAaTH3ausa https://m.edsoo.ru/5fbc5dcl
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

10 KUJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie p
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI
pecypchl
MHOXeCTBO, OTIEpaIK HaJl
1 MHOXeCTBaMHU. JluarpaMmsbl 1 bubmorexa [TOK
. ' p https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PammoHnannHEIE Yynciia.
) OOBIKHOBEHHBIC U JIECATHYHBIC | bubnuoteka [[OK
IpoOH, MPOLEHTHI, 0ECKOHEUHbIE https://m.edsoo.ru/be888093
MEePUOIUYECKHE TPOOH
Apudmerrueckue oreparuu ¢
3 parMoHaIbHBIMHA YHCIIaAMH, | bu6nuoreka [JOK
npeoOpa30BaHUs YHUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAXEHUI
[Tpumenenue nqpobeit u
MIPOLICHTOB ISl pEeIICHUS
4 anKna HBIX 33, paq u3 1 bubmmorera [TOK
PHICIAA Aat e . https:/m.edsoo.ru/44dd1046
Pa3IMYHBIX OTpACiCH 3HAHUN U
pEAIbHOM KU3HU
[Tpumenenue npobeii u
MIPOLICHTOB ISl pELICHUS
5 anKna HBIX 33, paq u3 1 Bubmmorexa [OK
pHiIan AatH § https://m.edsoo.ru/d99d8c74
pa3IMYHBIX OTpaciiell 3HaHUH U
pEATbHOM KU3HU
EHCTBHUTEIILHBIC YHCIIA.
6 ga HOHAIbHbBIE U 1 bubmorexa HOK
t https://m.edsoo.ru/2f36a36f
HUppalMOHATILHBIC YHCIa
. ApudmeTrnueckue onepanuu ¢ | bubnnorexa [IOK
JNIEUCTBUTEIILHBEIMH YHCIIAMH https://m.edsoo.ru/a97a12d9
[TpuOKEHHBIC BEIYUCIICHYS,
g IIpaBUJIa OKPYTICHUS, IPUKUIKA | bubmuorexa [IOK
W OLICHKA PEe3yJIbTaTa https://m.edsoo.ru/cb723fbd
BBIYMCIICHHI
9 ToxaecTBa v TOKIECTBEHHBIE 1 bubmuoreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUEe, KOPEHb YpaBHEHUS 1 bubmmorexa [IOK
p » KOPEHE ¥P https://m.edsoo.ru/1 1ac68be
1 HepasenctBo, peuienue 1 bu6muoteka LIOK
HEpPABEHCTBA https://m.edsoo.ru/50bdf26d
12 Meton uHTEpBaIOB 1 bu6muoteka LIOK




https://m.edsoo.ru/775f5d99

Pemenue nensix u qpoOHO-

bubnuoreka [JOK

13 aloHaJ ABHEHMI]
PAlHOHATILHBIX YPABHEHHH H https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonrtponbHas pabora 1o reme
"MHOXeCTBa pallMOHAIIBHBIX U
14 €HCTBUTEIBHBIX YUCEI bubmorexa LIOK
A ' https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"
OyHKIMA, cI10cOOBI 3aaHUs
15 (byHK uu. BzaumHo oObpaTHbIe bubmorexa LIOK
JHIHHH. P https://m.edsoo.ru/226eeabf
byHKIMHA
I'padpux Gpynkuun. Obmactb
oIpezesieHUs] 1 MHOXKECTBO
16 3Ha4eHuil pyHkuuu. Hymu bubmmorexa LIOK
yHICHH. 2 https://m.edsoo.ru/763e75¢ee
¢yukun. [IpomexyTku
3HAKOIIOCTOSHCTBA
N N bu6mmorexa [IOK
17 YETHbIe U HEYETHBIE
THBIC 1 HEUETHBIC (yHIcIAT https://m.edsoo.ru/ff4564ad
CreneHs C LETbIM [T0OKA3aTEIEM.
18 CrangaprtHas ¢popMma 3amucu bubmorexa LHOK
. P p https://m.edsoo.ru/66446d3e
JeHCTBUTENFHOTO YHCIIA
Hcnonp3oBanue noaxomsien
OPMBI 3aIHUCH JCHCTBUTEIHHBIX
19 ?I)I/I(IE)GJ'I JIS1 pEIICHUS bubmorexa [TOK
AP https://m.edsoo.ru/6eadc6f1
NPaKTUIECKUX 3a]1a9 U
NPEJICTaBIICHUS JAHHBIX
CrenenHas QyHKIMS C
20 HATYPaJIbHBIM U LIETBIM bu6muoreka [IOK
nokasareseM. E€ cBolicTBa n https://m.edsoo.ru/3f25a047
rpadux
)1 Apudmerndeckuii KOpeHb bubnmnoreka [JOK
HaTypaJlbHON CTEICHU https://m.edsoo.ru/d82c36d4
” Apudmerndeckuit KOpeHb bubnmnorexa [IOK
HaTypaJIbHON CTEIICHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apuPMETHIECKOTO bubnmnoreka [JOK
KOPHS HAaTypaJbHOM CTEIEHU https://m.edso00.ru/d0f0b260
24 CaoiicTBa apuMeTHIecKoro bubnmnoreka [JOK
KOpHsI HATYypaJIbHOW CTENIEHU https://m.edsoo0.ru/c3389865
)5 CaoiicTBa apuMeTHIecKoro bubnuotexa [[OK
KOPHS HaTypaJabHOU CTEICHU https://m.edsoo.ru/444c4b9¢
26 JeticTBus ¢ apuMeTUIECKUMHU bubnmnoreka [JOK
KOPHSIMU N—OH CTENEHU https://m.edsoo.ru/54b815¢5
27 JeiicTBust ¢ apuMeTHUECKUMU bubnmnoreka [JOK




KOPHSIMU N—OW CTETNIEHU

https://m.eds00.ru/83105a0e

)% JeiicTBus ¢ apupmMeTHIeCKUMU bu6mmoteka [IOK
KOPHSIMU N—OW CTENIEHU https://m.edsoo.ru/2ablc7bc

29 JeiictBus ¢ apugmMeTHIECKUMU bubmmoreka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/eacb053c

30 JeiicTBust ¢ apuMeTHUECKUMU bubmmoreka [JOK
KOPHSIMU N—OW CTETNIEHU https://m.edsoo.ru/8a5adas1

31 Pemienue npparmoHaibHbIX bu6muoteka [IOK
YpPaBHEHUHN U HEPABEHCTB https://m.eds00.ru/69106ae7

1 Pemenne nppannoHanbHbIX bubmmoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9

3 Pemienue uppanrioHanbHbIX bubmmoreka [JOK
YpPaBHEHUM U HEPABEHCTB https://m.edso0o.ru/78d9b391

34 Pemenune nppannoHaibHBIX bubnnorexa [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pewenue uppanmoHanbHbIX bubmuorexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa U rpaduK KOpHS N-0i bubnuoreka [JOK
CTETICHU https://m.edsoo.ru/ebOcc5e3

37 CBoiicTBa 1 rpadK KOPHS N-0i bubnmnorexa [JOK
CTEIICHU https://m.eds00.1u/5{29b9b5
KonTponbhas pabota no teme

18 "ApudmeTrnueckuil KOpeHb N—oii bubnuorexa [JOK
creneHu. MppalnnoHanbHbIE https://m.edsoo.ru/f13af630
ypaBHEHUs U HEpaBeHCTBA"

39 CuHyc, KOCHHYC ¥ TaHTE€HC bubmuoreka [JOK
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TaHTE€HC bubnmnorexa [JOK
YHCIIOBOIO apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCHHYC U

41 apI;TaHr}e/Hc EI/ICIIOBOF}; bubmmorexa LIOK

https://m.edsoo.ru/b8f5d49a

aprymeHTa
ApKCHHYC, apKKOCHUHYC U

42 apI;(TaHr}e/Hc EI/ICJ'IOBOI‘}:) bubnrorexa LIOK

https://m.edsoo.ru/f1{f9220

aprymeHra
Tpuronomerpruyeckas

43 OKPY’KHOCTb, OIIPEJICIICHHE bubmuoteka LIOK
TPUTOHOMETPUYECKHUX (PYHKITUI https://m.edsoo.ru/6df195a0
YHICJIOBOT'O apryMEHTa
Tpuronomerpruueckas

44 OKPYKHOCTb, OIIpEJIeIeHNE bu6muoteka LIOK
TPUTOHOMETPUUYECKUX (PYHKIIUN https://m.edsoo.ru/6b61c578
YHCJIOBOTO apryMEHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bu6mmorexa [IOK




bopmyIb

https://m.edsoo.ru/6ed2b3ba

OcCHOBHbIE TPUTOHOMETPUUECKHE

but6mmoreka [JOK

46
bopmybt https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoreka [JOK
hopMyIIBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
hopMyIIBI https://m.edsoo.ru/12d1413¢c
[IpeoOpazoBanue
49 TPUTOHOMETPUUECKUX buomorexa [OK
p . p https://m.edsoo.ru/e248c5fc
BBIPKECHUIM
IIpeobGpazoBanue
50 TPUTOHOMETPUUYECKUX bubmorexa [OK
p . p https://m.edsoo.ru/09basb3d
BBIPAXKEHU
[IpeoOpazoBanue
51 TPUTOHOMETPUUYECKUX bubmorexa HOK
p . p https://m.edsoo.ru/1f4655da
BBIPAXKEHU
ITpeobpa3oBanue
52 TPUTOHOMETPUUECKUX bubmorera [JOK
p . p https://m.edso00.ru/76¢c€9958
BbIpaKEHUM
[IpeoOpazoBanue
53 T pI/IFOHpOMeT WYECKUX bubmorexa HOK
p . p https://m.edsoo.ru/8fa598b5
BBIPKECHUIM
54 Pemenne TpuroHoMeTpUYECKUX bubmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
55 Peuienue TpuroHOMeTpUIECKUX bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/al{f8d141
56 Pemmenne TpuroHoMeTpUYECKUX bubnmnorexa [JOK
ypaBHEHUH https://m.edsoo0.ru/65a0f2d0
57 Pemenue TpuroHOMeTpUYECKUX bubmmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHOMeTpUYECKUX bubnunorexa [IOK
ypaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenune TpuroHoMeTpuYeCKuxX bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
O060061IeHre o TeMmam
"OCHOBHbIE
60 TPUTOHOMETpUUYECKUE HOPMYJIBI bubmorexa [IOK
p P PMYJIBL. https://m.edsoo.ru/aed44acdc
Tpuronomerpruueckue
ypaBHEeHUS"
KonTponbhas paboTa mo teme
"dopMyIIbl TPUTOHOMETPHH.
pMY P P bubmmoreka [JOK
61 Tpuronomerpruueckue

ypaBHeHus'"/Bcepoccutickas
poBepoyHas pabora

https://m.edsoo.ru/b46a8228




HToroBast KOHTpoOJIbHAs paboTa /
62 Bcepoccuiickas mpoBepouHas 1 1 bubmorexa [IOK
https://m.edsoo.ru/188bbf6c
paboTta
O0001menue, cucTeMaTH3aH

63 3HAHMU 32 KypcC aareOpbl 1 Hadal 1 bubnmoreka [JOK
MareMaTtuyeckoro ananuza 10 https://m.edsoo0.ru/33e6629¢
KJjlacca
Apudmernueckas u
reoMeTpHYEeCcKast MPOrPECCHH.

64 HCHOHIZOB&HI/IC nlfor:))eccnn JUTSt 1 bubmorexa [IOK

https://m.eds00.ru/d366691{8
peIIeHuUs PeaTbHBIX 3a71a4
MIPUKIIATHOTO XapakTepa
beckoHeyHO yObIBaromias

65 reoMeTpruyecKas porpeccusl. | bubmmorexa [JOK
CyMMma 0ecKOHEYHO yObIBaromei https://m.edsoo.ru/1¢cbf72b1
FeOMETPHUECKOM MPOrpeccuu

bu6mmorexa [IOK

66 PopmyIa CIIOKHBIX MPOLEHTOB : https://m.edsoo.ru/538fc437

bu6mmorexa [IOK

67 Popmy1a CIIOKHBIX MPOLEHTOB : https://m.edsoo.ru/c2627eca
O0001menne, cucTeMaTH3aK

68 3HaHUM 3a Kypc aJireOpbl U Havas | bubmuorexa [JOK
MaremMaTudeckoro aHanuza 10 https://m.eds00.ru/49f1b827
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 68 4
[MPOT'PAMME
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTpoibHble tpponsle
n/n Bcero o0pa3oBaTejbHbIE
padoThI pecypebi
OCHOBHBIC TTOHSATHS
CTEPEOMETPHUH: TOUKA, IpsAMas,
TUTOCKOCTh, MPOCTPAHCTBO.

1 [TpaBuiia u306paxxeHus Ha 1 bubmuoteka LIOK
pHCYHKaX: U300paKeHUs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsiTus: mepecexaronecs

but6mmoreka [JOK
2 TUTOCKOCTH, TIEPECEKAIOIINEeCs 1

npsamad 1 njioCKOCTb

https://m.edso0.ru/2d8a9¢99




ITonsTHsA: IepeceKarommecs

3 IJIOCKOCTH, MTEPECEKAIOIINECS bubmmorexa LIOK
https://m.edsoo0.ru/db685¢73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C
MHOTOTpaHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB bubmorexa LIOK
https://m.edsoo.ru/a63959ed
Ha PUCYHKax, Ha
MIPOECKIIMOHHBIX YepTexKaxX
HavaneHbie cBeieHus 0 KyOe u
5 UpaMUJE, UX Pa3BEPTKU U bubmmoreka [IOK
Mozenu. CeueHust https://m.edsoo.ru/b30dff38
MHOTOI'PAaHHHUKOB
HavanbHbie cBeieHUs 0 KyOe 1
6 NUpamMuze, UX pa3BEPTKU U bubnmnorexa [IOK
mozenu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOI'PAaHHHKOB
[TonsiTue 00 akcHOMaTUYECKOM
7 MOCTPOEHUHU CTEPEOMETPHUH: bubnmnorexa [JOK
AKCHOMBI CTEPEOMETPHUHU U https://m.edsoo.ru/OccScafe
CJIEJICTBUS U3 HUX
[TonsiTe 06 akCHOMATHYECKOM
2 MOCTPOEHUU CTEPEOMETPHUH: bubnmnorexa [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢8cb4
CJIEJICTBUS U3 HUX
[ToHsiTHE 00 AKCHOMATHYECKOM
9 IIOCTPOECHUU CTEPEOMETPHH: bu6muoreka [IOK
aKCHOMBI CTEPEOMETPUN U https://m.edso0o.1u/65¢6b106
CJIEJICTBUS U3 HUX
[TonsiTe 06 aKCHOMATHYECKOM
10 MOCTPOEHUU CTEPEOMETPHUU: bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258{c245
CJIEJICTBUS U3 HUX
B3auMHoe pacnonoxeHnue
MPSIMBIX B IPOCTPAHCTBE:
11 [EPECEKAIOIIMNECH, bubmorexa [TOK
https://m.edsoo.ru/1a252016
napajuleJIbHbIE U
CKpEIIMBAIOIIKECS PSIMbIE
[TapannenbHOCTb NPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
12 napajuieibHbIe NIPSMBIC B bubmmorexa LIOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapaJUIEIbHOCTD
TPEX NPAMBIX
[TapanienpHOCTb MPSIMBIX U
13 HH(I))CKOCTeIZ B HpOCI”)FpaHCTBeI Bubmrorexa LIOK

[TapauieapHOCTD NPAMOU U

https://m.edsoo.ru/ee1d19b9




INJIOCKOCTH

14 VYrasl ¢ cOHanpaBIE€HHBIMU bu6mmoteka [IOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
L5 VYroa mexay npsiMpIMH B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapaniaenbHOCTh MIOCKOCTEM: bubnuorexa [[OK
MapaJuIeNIbHBIE IUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayiesIbHbIX bubmmoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreiimne
19 MIPOCTPAHCTBEHHBIC (PUTYPHI HA bubnuorexa [JOK
IUTIOCKOCTH: T€Tpadap, KyoO, https://m.edsoo.ru/4a28dc02
napajienenunes
bubmmorexa [IOK
20 I1 i
OCTPOSHHE Cenemti https://m.edsoo.ru/1d434d0f
bubmmoreka [{OK
21 I1 7
OCTPOCHHE CEHEHIH https://m.edsoo.ru/ec26feSd
KonTponbHas pabota 1o reme
"[IpsimMble ¥ TIIOCKOCTH B
2 DOCTPAHCTES bubnnorexa [IOK
pocTp ) https://m.edsoo.ru/9a0a9e56
[TapannenbHOCTh NPSAMBIX U
miockocTen”
IlepnenauKyISIPHOCTD IPSAMOM
7 Y IIOCKOCTH: bu6mmorexa [IOK
NEPHEHAUKYIAPHBIE IPSIMBIE B https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
IIpsiMble mapasienbHbIe U
24 MEPIICHINKYISIPHBIE K bubmorexa HOK
PHCHIAKY AP https://m.edsoo.ru/0ac11c95
MJIOCKOCTH
IIpsimMble mapasienbHbIe U
25 MIEPHEHIUKYIISPHBIE K bubmorexa [TOK
PHCHIARY AP https://m.edsoo.ru/ba545966
IJIOCKOCTH
26 [TpusHak neprneHauKyIIpHOCTH bub6muorexa [IOK
MIPSIMOM U TUTOCKOCTH https://m.edsoo.ru/f85bfc46
7 IIpu3Hak neprneHIuKyIIpHOCTH bu6muoteka LIOK
IIPSIMOM U IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsmoit bub6muorexa [IOK
MEPIECHIUKYJISIPHOMN MIIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npssMoit bubmuorexa [IOK
MEePIECHIUKYJISIPHOMN TIIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o npsamon bu6mmoteka [IOK

HepHeHHHKyanHOﬁ IIJIOCKOCTH

https://m.edsoo.ru/7d18834b




IlepnieHaUKyIISIp ¥ HAKJIIOHHBIE:
pacCTosTHUE OT TOYKH 0

bu6nuoreka [JOK

31 TTIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/33c477d3
IPSIMOM 10 TUIOCKOCTH
[lepnieHUKyIsIp ¥ HAKIIOHHBIE:

1 pPacCcTOsTHUE OT TOYKH 0 bubmmoreka [JOK
TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/66fefadd
NPSMOU JI0 TIIOCKOCTH
[leprieHauKyIIAp U HAKIIOHHBIE!

3 pPacCcTOsTHUE OT TOYKH JI0 bubnmoreka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOIL 10 TUIOCKOCTH
[leprieHauKyIAp 1 HAKIIOHHBIE!

34 paccTosiHue OT TOYKH JI0 bubmmorexa [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/dbee22bc
MPsIMOIL 10 TUIOCKOCTHU

35 VYrael B IpOCTPAHCTBE: YroJl bubnmnoreka [JOK
MEK1y IPSIMOU U TUTOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIi yroJ, JUHEHHbIN bubnuorexa [JOK
yroJI ABYIrPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ1, TMHEHHBIN bubnmnorexa [JOK
YrOJI ABYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
[IeprieHqUKyIAPHOCTH

n MJIOCKOCTEH: MpU3HaK bubnmnorexa [JOK
NEPIEHIUKYIISIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[lepneHauKyISIPHOCTH
TJIOCKOCTEH: MpU3HaK bubnmnorexa [JOK

39
NEPHEHIUKYIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepnieH UKy IApHOCTD

40 MJIOCKOCTEH: MpU3HAK bubnmnorexa [JOK
NEPHEHIUKYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN

41 Teopema o Tpéx bubmuoteka LIOK
NEPHEHIUKYIAPAX https://m.edsoo.ru/e4972cdc

47 Teopema o Tpéx bu6muoteka LIOK
MEPIIEHIUKYJISIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bu6mmorexa [IOK
MEPHEHTUKYISAPAx https://m.eds00.ru/9f246736
KonrponbHas pabora no remam

44 "IlepnieHAUKYIAPHOCTD MPSIMBIX bubmuorexa [IOK

U iockocten" u "Yribl Mexay
IPSIMBIMU U TIOCKOCTAMU"

https://m.eds00.ru/5b971ef3




45

[ToHATHE MHOTOTpaHHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOT'OIPAHHMKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPDAaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

Bbubnuoreka [JOK
https://m.edsoo.ru/2d24e873

46

IIpu3ma: n-yrosbHas npusma;
TPaHU U OCHOBAHMsI IPU3MBI;
IpsiMasi U HAKJIOHHAs IPU3MBIL;
OOKOBast U NOJIHAs OBEPXHOCTh
IIPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/b4ad63ad

47

[Tapamienenunen,
MPSMOYTOJIbHBIN
napauieIeune U ero
CBOMCTBaA

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683

48

49

50

51

IInpamupaa: n-yroiapHas
IIMPaMUJa, TPAHA U OCHOBaHUE
nUpaMu/ibl; 00KOBas M MOJIHAs
MIOBEPXHOCTh TUPAMU/IBL;
IIPABWJIbHAS U yCEUYEHHAs
nupaMuja

ITpaBriIbBHBIE MHOTOTPAaHHUKHU:
MIOHATHE IIPABUIILHOTO
MHOT'OTpaHHMKA; PAaBUJIbHAS
IpU3Ma U paBUIbHAS
NMPaMUJa; paBUIbHAS
TpeyrojbHas NupaMuaa u
IIPABWIBHBIN TETpadp; KyO

[IpencraBieHue O MPaBUITBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOACKAdIP U MKOCAIP.

CummeTpus B IPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIIBHO
TOYKH, IIPSIMOH, TNIOCKOCTH.
OJeMeHThl CUMMETPUU B
nupaMuaax,
napajuiesienumneiax,
MIPABUJIbHBIX MHOTOTPAHHUKAX

bu6mmorexa [IOK
https://m.edsoo.ru/fb1cd0as

bubnmoreka [JOK
https://m.edsoo0.ru/074c8865

bubmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo0.ru/b9e777d9

52

Brruucnenue 31eMeHTOB
MHOTOI'paHHUKOB: p&Opa,
JIMaroHasu, yribl

bubnuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60koBOM
MIOBEPXHOCTH U IOJIHOMN
MIOBEPXHOCTH MPSMOI PU3MBI,
IUIOLIAb OCHOBAHMI, TEOpEMaA
0 OOKOBOM OBEPXHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/37d84157




IIPSIMOM IIPU3MBI

ITnomans 6OKOBOM
HOBerHOCTI/I nu HOBerHOCTI/I
HpaBI/IJIBHOI\/JI HI/IpaMI/IHLI,

bu6nmoreka [JOK

54
TeopeMa O TUIOoIIaau OOKOBOM https://m.edso0.ru/5603e30b
IIOBEPXHOCTU yCEUEHHOU
MUpaMUIbI
55 KonrtponbHas pabora 1o reme bubnunoreka LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnmoreka [JOK
36 Honsmie 06 00nEMe https://m.edsoo.ru/7ad0020b
bu6nmoreka [JOK
57 O06Be
DEM TTHPAMITAB! https://m.eds00.1ru/235171b3
" bubmuorexa [JOK
58 06
DEM TIHPAMIAB! https://m.edsoo.ru/f47dfefd
n bubmuorexa [JOK
59 o
OOBEM nHpamu bt https://m.eds00.1ru/79¢10312
. bubmuoreka [JOK
60 0
OOBEM Hpamu bt https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 o
OObEM mpi3MbI https:/m.edsoo.ru/79853608
N bubmuoreka [JOK
62 O
OObEM mpi3MbI https://m.edsoo.ru/1053890
N bubmmoreka [JOK
63 OObEM mpi3MbI https:/m.edsoo.ru/482d3£51
64 KoHTponbHas pabora 1mo Teme bubnmnoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo0.ru/28a6573¢
[ToBTOpeHue, 0600IIECHIE
65 cUCTEeMaTU3alus 3HaHUM. bubnmnorexa [IOK
IlocTpoeHue ceuenuil B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
[ToBTOpEHME, 0000IICHIE
CHUCTEeMaTH3aIus 3HAHHUH.
Brrunciienue paccTosiHum:
66 MEXK BYMS TOUKaMH, OT bubmorexa HOK
Y ABY . ’ https://m.edsoo0.1u/f7792ba9
TOYKH JI0 IPSIMOM, OT TOYKHU J0
TUTOCKOCTH, MEXTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
bubnuoreka [JOK
67 " 0
TOTOBas KOHTPOIILHAS paboTa https://m.eds00.1ru/b9146bcO
[ToBTOpenue, 06001IeHNE
CUCTEMAaTH3aIns 3HAaHUH.
bubnuoreka [JOK
68 Beruncnenve yriioB: MexIy

CKpCIIUBAOINUMHUCA ITIPAMBIMH,
MEXIY MPSMOH U INIOCKOCTBIO,

https://m.eds00.ru/56765¢8b




JBYI'PaHHBIX YIJIOB, YTJIOB

MECKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O

[NPOTPAMME 08

KoanuyecTBo 4acoB

Tema ypoka KoHnTpoiabHbIe
n/n Bcero P
padoThI

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeibHbIE

pecypchl

[IpencraBienue
JIAHHBIX C ITOMOILBIO 1
TaOJIMI U IUarpamMm

but6mmoreka [JOK
https://m.edso00.ru/25¢6d12b

Cpennee
apudMeTHIeCcKoe,
MeIHraHa,
HanOoJIbIICE U
HanMEHBIIIEe
3HAYEHUS, pa3Max,
JUCTIEpCHS,
CTaHJIapTHOE
OTKJIOHEHHE
YHUCIIOBBIX HA0OPOB
Cpennee
apudmeTHyecKoe,
MeIHraHa,
HauOOJIbIIIEE U
HaMMEHbIIIee
3HAUYEHUS, pa3Max,
TUCTICPCHS,
CTaH/IapTHOE
OTKJIOHEHHE
YHUCIIOBBIX HAOOPOB

bu6mmorexa [{OK
https://m.edsoo.ru/dd00738d

bubmoreka [JOK
https://m.eds00.ru/9864516¢

Cpennee
apudmeTnyeckoe,
MeauaHa,
HauOobIIee U
HauMEHbIIIee
3HAUYEHUs, pa3Max,
TUcTepcus,
CTaH/IapTHOE
OTKJIOHCHHE
YHUCJIOBBIX HAOOPOB

but6mmoreka [JOK
https://m.edsoo0.ru/7¢9033a8

Crnyuaiinble
AKCIEPUMEHTHI

bubnuoreka [JOK
https://m.edsoo.ru/347¢1b78




(OmBITHI) U
CIIy4JaifHbIe
COOBITHSL.
DJieMeHTapHbIe
COOBITHUS (MCXOTBI)

BepositHOCTB
CIIy4aitHOTO
COOBITHSL.
BepostHoctu
COOBITHI B OMBITaX C
PaBHOBO3MOXKHBIMH
DJIEMEHTapHBIMU
COOBITHSIMHU

but6mmoreka [JOK
https://m.edsoo.ru/64d75244

BepositHOCTB
CIIy4aliHOro
COOBITHSI.
IIpakTrueckas
paborta

Onepanuu Hajg
COOBITUSIMH:
nepeceveHue,
o0beuHEeHne
COOBITHIA,
MIPOTHUBOIIOIOKHBIE
COOBITHS.
Juarpammsl Diinepa

bubmuoreka [JOK
https://m.edsoo.ru/5e8fa94a

bu6nuoreka [JOK
https://m.edso00.ru/221¢622b

10

Omneparuu Haj
COOBITUSAMU:
niepeceUcHue,
o0BeIMHEHNE
COOBITHH,
MPOTHBOTIOJIOXKHBIC
COOBITHSL.

Huarpammsl Ditniepa

Dopmyiia CIOKEHUS
BEPOSATHOCTEMN

bu6mmoreka [IOK
https://m.edsoo.ru/cc10cle2

bu6mmorexa [IOK
https://m.edso00.ru/3057365d

11

YcaoBHas
BEPOSITHOCT.
YMHOXEHUE
BEPOSITHOCTEH.
JepeBo ciry4aiiHOro
SKCHEpPUMEHTA

but6mmoreka [JOK
https://m.eds00.ru/9a408d25

12

VYcnoBHas
BEPOSATHOCTb.
YMHOXEHNE

but6mmoreka [JOK
https://m.edsoo.ru/ble76d3a




BEPOSITHOCTEH.

HepeBo cinydaitHOTrO

JKCTICPUMEHTA
YcaoBHas
BEPOSITHOCTb.
13 YMHOXEHnE bubmmoreka [JOK
BEPOATHOCTEIA. https://m.edso0o.ru/47fb6b1 1
HepeBo cinydaitHOTrO
JKCTICPUMEHTA
14 ®opmysia NOIHON bubmmoreka [IOK
BEPOSITHOCTU https://m.edsoo.ru/15941bec
15 ®dopmyra NoJHOM bu6nmoreka [JOK
BEPOSITHOCTU https://m.edsoo.ru/a9ec13c8
®dopmya NoJHOMI
16 BEPOSTHOCTH. bubnmnoreka [JOK
He3aBucumeie https://m.edsoo.ru/e3dd5ac9
CcOOBITHS
17 KoHTponbHast bubmuorexa [JOK
pabora https://m.eds00.ru/29dc6¢b9
KomOunaropnoe
13 HDABIIO bu6mmorexa [IOK
p https://m.edso0.ru/2270¢f70
YMHOXXEHUS
19 [lepecranoBku u bu6muorexa [IOK
dakropuan https://m.edsoo.ru/d58ce6d 1
bu6nuoreka [JOK
20 q 5
HCIHO CoTCTariH https://m.edsoo.ru/7904dfb0
TpeyronbHUK
21 HZcf(anﬂ dopmyna bubmmorexa LOK
- TOPMY https://m.edsoo.ru/fad 7998
ounoma HeroTona
bunapnsiit
CIIy4alHBIH OIBIT
(ucmpITaHKE), yCIeX
U HeyJaua.
22 HezaBucumbie bubmorexa LOK
https://m.edsoo.ru/2e1f2368
ucnsitanus. Cepus
HE3aBUCHMBIX
UCHOBITAaHUH 10
NepBOro ycrexa
Cepusi HE3aBUCHUMBIX
73 - bubnuoreka [JOK
https://m.edsoo.ru/e9572a68
beprymn
Cepust HE3aBUCUMBIX
24 HCIBbITaHH. bubnuoreka [JOK
[IpakTnueckas https://m.edsoo.ru/f4al5al4

pabora ¢




HCIIOJIb30BAHUEM
AJIEKTPOHHBIX
TaOJINII

)5 Cnyuaitnas | bubnmnorexa [JOK
BEJIMYHMHA https://m.edsoo.ru/639be9aa
Pacnpenenenue

26 BEPOATHOCTEH. | bubmunoreka [IOK
Jwnarpamma https://m.edsoo.ru/6dc7{f39
pacrpeesieHus
Cymma u

27 MIPOU3BEICHHE 1 buommorexa OK

P . s https://m.edsoo.ru/51b7ed5f
CIIy4alHbIX BEJIMYUH
Cymma u
28 MIPOU3BEICHUE 1 bubmmorexa [TOK
p . a https://m.edsoo.ru/c2757¢cc3
CIIy4alHbIX BEJINYMH
[Ipumepsr
acIpeIeIeHu, B
9 IT)OM Eni[ne 1 bubmmorexa [IOK
https://m.edso0.1ru/91e¢08061
reoMeTpUYECcKoe 1
OMHOMHAJILHOE
[Ipumepsr
acIpeIeICHU, B
30 IT)OM Enilne 1 bubmmorexa [IOK
https://m.edsoo.ru/5afff05f
reOMEeTPUYECKOe 1
OMHOMUAJIBHOE
IToBTOpEHME,

31 00001IeHNe 1 1 bu6mmorexa [IOK
CUCTEMaTHU3ausg https://m.edsoo.ru/0f4d3cd?
3HAHUH
IToBTOpEHUE,

0 00001meHne | bu6mmorexa [{OK
cHUCTeMaTu3ausa https://m.edsoo.ru/e0la3dc4
3HAHUH

13 Hrorosas bu6nuoreka [JOK
KOHTpOJIbHasA paboTa https://m.edsoo.ru/a985ae79
IToBTOpEHuUeE,

34 000011IeHHE U 1 bubnuoreka [JOK
CHUCTEeMaTHU3ausa https://m.edsoo.ru/1ddcaSe0
3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO 34

[NPOTPAMME




11 KUIACC

KoJsm4yecTBo 4acoB DJIeKTPOHHBIE
Ne uudposbie
Tema ypoka KonTpoabHbie p
n/n Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcbl
| CreneHb ¢ pallMOHAIBHBIM 1 bu6muoteka [IOK
[IoKa3areyieM https://m.edsoo.ru/a52939b3
bubnuoreka [JOK
2 Csoi 1
BOMCTBA CTeHeHH https://m.edsoo.ru/ff601408
[IpeobpazoBanue BeIpaXKEHUH,
3 cop e >II<)a X pa I/IOIfaJIBHBIe 1 bubmorexa OK
Aepatinx pat https://m.edsoo.ru/3d87e248
CTETEeHH
[IpeoOpa3zoBanue BeIpaKEHUH,
4 CoJIepIKaIlIX PaliOHAIbHEIC 1 bubmmorexa [TOK
ACPIRALAX patt https://m.edso00.ru/343c6b64
CTETeHH
[IpeoOpa3zoBanue BoIpaKeHUH,
5 COJIep KaIlNX palliOHAIBHBIC 1 bubmmorexa HOK
Aepatinx pat https://m.edsoo.ru/4064d354
CTETNeH!
6 [TokazaTenbHBIC ypaBHEHUS U | bubnnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 ITokazarenbHble YpaBHEHUS U 1 bubmuorexa [JOK
HEPABEHCTBA https://m.edso0.ru/3d408009
[Toka3arenbHbIE YpaBHEHUSA U bubmuoreka [JOK
8 1
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [loka3aTenbHble ypaBHEHUS U | bubnmnorexa [JOK
HEpAaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokazarenbHble YpaBHEHUS U 1 bubmuorexa [JOK
HEpABEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenbHas GyHKIUSA, €€ | bubmuoreka [JOK
cBOIicTBa U rpaduk https://m.edsoo.ru/85bc8132
KonTponbhas pabota no teme
"CTeneHs ¢ palliOHATBHBIM
12 nokazatenem. [lokazaTenpHas 1 1 bubmorexa [TOK
' https://m.edsoo.ru/58e8e22
¢ynxus. [TokazarenbHble
ypaBHEHHUS U HepaBeHCcTBa"
bubnuoreka [JOK
13 JI 1
orapHm Hmcna https://m.edsoo.ru/3e3230d4
14 JlecsaTnyHbIC U HATYypAITbHBIE | bubnmnorexa [JOK
norapupMbl https://m.edsoo.ru/lea72162
15 [TpeoOpa3oBanue BbIpaKEHUH, 1 bu6muoteka [IOK
coJIeprKaluXx Jorapudmol https://m.edsoo.ru/da48154c
16 [Ipeobpa3zoBaHue BeIpaKEHUH, | bu6muoteka LIOK

coJiepXKaIiux jJorapupmbl

https://m.edsoo.ru/4beff03b




17 ITpeoOpa3zoBaHue BeIpaXKEHUH, bu6mmorexa [IOK
CoJIepXKaIiux jJoraprupmbl https://m.edsoo.ru/fe189f2d
18 ITpeoOpa3zoBaHue BeIpaXKEHUH, bubnunoreka [IOK
CoJIepKAIIHX JIOTapU(HMBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudpmuueckue ypaBHEHUS U bubnnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHEHUS U bubnmnorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmuueckue ypaBHEHHS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudmmueckas pyHKIUSA, €€ bubnuorexa [JOK
CBOMCTBA U Irpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmmaeckas pyHKIUSA, €€ bubnmnorexa [JOK
CBOICTBA U TpauK https://m.eds00.1ru/9d102051
)5 Tpuronomerpudeckue QyHKIMH, UX bubnuorexa [JOK
CBOMCTBA U IpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpudeckne QyHKINH, UX bubnnorexa [IOK
CBOWCTBA U TpapUKU https://m.edsoo.ru/d2e4601b
7 Tpuronomerpudeckre QyHKIUH, UX bu6nuoreka [IOK
CBOWCTBA U TpapUKH https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue QyHKINH, UX bubnuorexa [JOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/24ab3c53
79 IIpumepsl TPUTOHOMETPUYECKUX bubanorexa [IOK
HEPABEHCTB https://m.edsoo0.ru/5272b9al
30 [Tpumepsl TPUTOHOMETPHUECKUX bubnmnoreka [JOK
HEPABEHCTB https://m.edsoo.1u/0c837397
31 IIprmMepsl TPUTOHOMETPUYECKUX bubmuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
0 IIpumeps TPUTOHOMETPUYECKUX bubnmnorexa [IOK
HEPABEHCTB https://m.edso00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapupmuueckas GyHKIUS.
Jlorapu¢pmuueckue ypaBHEHHUs U
33 Hepalfelfc):TBa.Tpnrozlc))MeTquecxne bubmmorexa TIOK
https://m.edsoo0.ru/10130727
GyHKINM U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"
but6mmoreka [JOK
34 Henpepuisibic dyniciuin https://m.edsoo.ru/403bfb0d
35 Metoa MHTEpBAJIOB JI PELICHUS bubmmorexa [{OK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Metoa MHTEpBAJIOB JJI PELICHUS bubnuotexa [JOK




HEPABEHCTB https://m.edsoo.ru/0adbeelb
but6mmoreka [JOK
37 I1
POH3BOAHAA (pyHKIIHH https://m.edsoo.ru/0731ad3d
bu6nuoreka [JOK
38 IT
POM3BOZIHAA (pyHKIIHH https://m.edso0.ru/723dd608
39 ['eomeTpuyeckuii u GU3NUECKUi bubmmorexa [IOK
CMBICJT TPOU3BOTHOM https://m.eds00.ru/6¢c8d36ff
['eomeTpuyeckuii U GU3NIECCKUI bubnnorexa [JOK
40 .
CMBICJI TPOU3BOJHOU https://m.edsoo.ru/a413eca9
A1 [Ipou3sBoaHbBIE 3IEMEHTAPHBIX bubnmoreka [JOK
byHKIMMA https://m.edsoo.ru/c7550e5f
4 ITpon3BoaHBIE AIIEMEHTAPHBIX bubmmoreka [IOK
byHKIII https://m.edsoo.ru/14ab3cdb
43 [Ipou3BogHAs CYyMMBI, bubmuoreka [JOK
NPOM3BEICHUS, YACTHOTO (DYyHKIIMIA https://m.edsoo.ru/c12a0552
44 IIpousBoaHas CyMMBl, bubmuorexa [JOK
MPOU3BENICHUS, YaCTHOTO (PyHKIIUN https://m.edso0.ru/d598201
45 [TpousBogHast CyMMBI, bubnuorexa [IOK
MPOU3BEICHUS], YaCTHOTO (PyHKIIHH https://m.edsoo.ru/1de34d4d
[IpumeHeHre npon3BOIHOMN K
46 WCCJICIOBAHMIO (DYHKIIHIA Ha bubmorexa HOK
A YHIER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTH U 9KCTPEMYMBbI
[IpumeneHre TPON3BOJHON K
47 UCCJIEIOBAaHUIO (PYHKIIMIA Ha bubmorera [TOK
A YHIH https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpumeHeHne MpOU3BOAHON K
48 UCCIIEI0BaHUIO (DYHKIMHA Ha bubnrorexa LIOK
A YHKH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpumeHeHne Mpou3BOAHON K
49 UCCJIEIOBaHHIO (PYHKIIMH Ha brbmmorexa [TOK
A YHER https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH ¥ 9KCTPEMYMBI
Haxoxnenne HanOobIero u
50 HAMMEHBIIIETO 3HAYeHUS (PYHKIIUH Ha bubmmorexa LIOK
YHER https://m.edsoo.ru/fac78105
OTpE3KE
Haxoxnenue HanubobIero u
51 HAUMEHBIIIETO 3HAYCHUs (PYHKIIMU HA bubmoreia HOK
YHER https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenue HanbonbIero u
52 HAaUMEHbIIIETO 3HaYCHUs (PYHKIIMU Ha bubmmorexa TIOK
YRR https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoIbIIEro U
53 HAaUMEHbILIEr0 3HaYeHUs] PYHKIIMU Ha bubmmorexa TIOK
YHER https://m.eds00.ru/d9469916
OTpe3Ke
54 Haxoxxnenne HanOOJIBIIETO U but6mmoreka [JOK




HAUMCHBIICTO 3HAYCHUA q)yHKLII/II/I Ha

https://m.edsoo.ru/ad15000e

OTpe3Ke
HaxosxieHre HanOoJIbIIero 1
55 HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH HA bubmorexa HOK
YHER https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeHeHre mporu3BOIHOMN AJIst
HAXOK/JICHUSI HAWJTYUIIETO PelIeHUs
56 B MPUKJIAAHBIX 3a7a4ax, JjIs bubmorexa HOK
p . A da https://m.edso0.ru/13205d80
onpeJieJIeHUs] CKOPOCTH Ipoliecca,
3amanHoro Gpopmysoi win rpadgukoM
KoHnTtponbHas pabora 1mo Teme
57 "[IpousBoanas. [Ipumenenue bubamorexa TIOK
p A o p https://m.edsoo.ru/f8ed5f99
MIPOU3BOAHOM
58 [TepBoobpaznas. Tabnuia bubmuorexa [JOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBooOpaznas. Tabmua bu6mmoreka [IOK
NepBOOOPA3HBIX https://m.edso0o.ru/30c3697b
60 WNurterpan, reoMeTprUueCKuii 1 bubnmnorexa [JOK
($u3nYEeCKUil CMBICI HHTETpaa https://m.eds00.1u/391272¢9
61 WHuTerpan, reoMeTpu4ecKuil u bubnuorexa [JOK
(U3UYECKUI CMBICT HHTETpajia https://m.edsoo.ru/d359fb5f
6 WNHTterpan, reoMeTpUYECKUN U bu6mmorexa [IOK
(u3HYEeCKUil CMBICI HHTErpaja https://m.edsoo0.ru/07eb464b
63 Brruncnenue unterpana mo gpopmyse bubmoreka [JOK
Herorona—JleiiOauna https://m.eds00.1u/b9b225¢3
64 Brruncnenne nnterpana mo gpopmyse bubmuoreka [JOK
Hrrorona—JleitGuniia https://m.eds00.ru/b800deb4
65 Brruucnenne uaTerpana no hopmyie bubmuoreka [JOK
Hprorona—JIeiOnuIa https://m.edsoo.ru/f5eed075
66 Brruncnenne unterpana mo gpopmyse bubmuoreka [JOK
Hprorona—JleiOnuIa https://m.edsoo.ru/41dad431a
67 CucrteMbl TUHEWHBIX YpaBHEHUMN bubmorexa HOK
b https:/m.edsoo.ru/b648235a
68 CucTeMbl TUHEWHBIX YpaBHEHHH bubmorexa HOK
P https://m.edsoo.ru/5ab83864
Penenue npuknaaHbIxX 3a7a4 ¢
69 TTOMOIIIBIO (I:)HCTeleLI HI/IHGQHHX bubmorexa HOK
HI . https://m.edsoo.ru/a4d65¢e5
ypaBHEHUH
Pemenue npukiiaaHpIx 3a/1a4 ¢
70 TTOMOIIBIO (I:)HCTehfLI HI/IHegHLIx bubmmorexa [OK
IJl . https://m.edsoo.ru/aa5962¢l
ypaBHEHUU
CucTemMbl 1 COBOKYITHOCTH IIEJTBIX,
bu6mmorexa [{OK
71 paIoHATBHBIX, UPPAIMOHATILHBIX,

IIOKa3aTCIbHBIX, J'IOFapI/I(l)MI/ILIeCKI/IX

https://m.eds00.ru/48190472




YpPaBHEHUH U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LECJbIX,
palrOHAJIBHBIX, UPpPpAlNOHAJIbHbBIX,

but6mmoreka [JOK

72 MOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUH U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,

73 palMoOHAIbHBIX, HPPALIMOHAIBHBIX, bu6muoteka [IOK
MOKa3aTeIbHbIX, JIOTapu(HMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
Cuctembl U COBOKYITHOCTH LIEJIBIX,

74 palMOHANIBHBIX, UPPAIMOHATIBHBIX, bubnnoreka [JOK
MOKa3aTeIbHbIX, JIOTapu(HMUIECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUU U HEPABEHCTB

75 HcnonpzoBanue rpadukoB GyHKIIHIA bubmuorexa [JOK
JUISl pEeLIEHUs] YPABHEHUHN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB QyHKITUI bubmuorexa [JOK
JUISl peILIeHUs] YPABHEHUHN U CUCTEM https://m.edsoo.ru/a7d95{79
[IpumeHeHue ypaBHEHUI, CUCTEM U
HEPABEHCTB K PEIICHUIO

77 MaTeMaTUYECKMX 3a/1a4 U 3a7a4 U3 bubmmorexa LIOK

. https://m.edsoo.ru/ca878deb
pa3IuyYHbIX 00JacTel HayKu U
pEAIbHOM KU3HU
KonTponbHast padbota o teme
78 "NHTerpan u ero npuMeHeHusl. bubmmorexa LIOK
. https://m.edsoo.ru/471¢735b
Cucremsl ypaBHeHUI"

79 HatypanbHble U 11enble uncia B bub6mmoreka [IOK
3a7ja4ax U3 peajbHOM KU3HU https://m.edsoo.ru/3cee1327

20 HatypanbHble 1 1ienble yncia B bubnunorexa [JOK
3a/1a4ax U3 peaJbHOM KU3HU https://m.edsoo.ru/a35al31d

81 HatypasibHble U 1ienble yncia B bub6mmoreka [IOK
3a/1a4ax U3 peaJbHON KU3HU https://m.edsoo.ru/ef10c4{9

82 [Tpr3HaKu AETMMOCTH LEIBIX YUCET bubnmorexa [IOK

https://m.eds00.1u/51696a67

83 [Tpr3HaKK AETMMOCTH UEIBIX YUCET bubmmorexa [IOK

https://m.edsoo.ru/fab81c0e

84 [Tpr3HaKM AETMMOCTH LEIBIX YUCET bubnmorexa LOK

https://m.edsoo.ru/ef2c6e43
g5 [ToBTOpeHue, 06001ICHME, bubnuoreka [JOK
CHUCTEeMaTH3alus 3HaHUW. Y paBHEHHUS https://m.edsoo.ru/0312cf8¢c

26 [ToBTOpenwue, 06001IeHNE, bubnuoreka [JOK
CUCTEMaTU3alys 3HaHUW. Y paBHEHUs https://m.edsoo.ru/247d2fe7

27 [ToBTOpenue, 06001IEeHNE, bubmuoreka [JOK
cHhcTeMaTu3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/e8b87729

88 [ToBTOpEeHue, 06001ICHME, bubnuotexa [JOK




CUCTEeMaTH3alus 3HaHUWU. Y paBHEHUs

https://m.edsoo.ru/1bf2fb98

29 [ToBTOpEeHHE, 06001ICHME, | bu6mmoteka [IOK
CUCTEMaTH3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/9c44c6eca
90 [ToBTOpenue, 060b1IIEHNE, | bubmmoreka [JOK
cHUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpenwue, 06001IeHNE,
91 cHCTEMAaTHU3alus 3HAaHUI 1 buGnuorexa [IOK
H ' https://m.edsoo.ru/a86014¢l
HepaBencrtpa
[ToBTOpenwue, 06001IeHNE,
92 CHCTEMAaTHU3aIUs 3HAaHUH 1 bubmmorexa [OK
. ' https://m.edsoo.ru/5c45a60a
HepasencrtBa
[ToBTOpEeHME, 00600IICHME,
93 CUCTEMAaTHU3aInsI 3HAaHUH 1 bubnmnorexa [IOK
. ' https://m.edsoo.ru/19304aba
HepasencrBa
[ToBTOpEHME, 0000IICHME,
94 cUCTEeMAaTH3aIns 3HAaHUH 1 bubnmorera [TOK
H ' https://m.edsoo.ru/c3d4b282
Hepagenctsa
[ToBTOpenue, 06001ICHHE,
95 cucteMarusanusa 3HaHUH. CHCTEMBI 1 bubmmorexa [TOK
. . ' https://m.edsoo.ru/a20b8a4dc
ypaBHEHUH
[ToBTOpenue, o6001IEHNE,
96 cucreMaTusanus 3HaHui. CHCTEMBI 1 bubnmorera [TOK
. i ' https://m.edsoo.ru/a012476d
ypaBHEHUN
97 [ToBTOpEHME, 0000IICHME, | bubnuoreka [JOK
cucremaTusauus 3HaHul. OyHKuun https://m.eds00.ru/d620c191
08 [ToBTOpenue, 06001IEHNE, 1 bubmuoreka [JOK
cucremarusanus 3HaHu. OyHKIUH https://m.eds00.ru/7017196f
bubmmorexa [IOK
n 1
99 TOTOBasi KOHTPOIIbHAs paboTa https://m.edsoo.ru/513¢9889
bu6mmoreka [IOK
100 nu 3] 1
TOTOBAd KOHTPOIIbHAA paboTa https://m.eds00.1u/2276973
O0001enue, cuCTeMaTH3aLIH
101 3HaHUi 3a Kypc ajreOpbl U Hayal | bubnmnorexa [JOK
MateMaTuueckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJ1aCCOB
O0001enue, cucTeMaTH3alHs
102 3HaHUi 3a Kypc areOpbl U Haval | bu6muoteka LIOK
MaTemarnyeckoro anagusa 10-11 https://m.edsoo.ru/cead345e
KJ1aCCOB
OBIIEE KOJIMYECTBO YACOB I10 102
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KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTposabHbie
n/n Bcero oOpa3oBaTejibHbIE
padoThbI
pecypcbl
Cdepa n map: nieHTp,

1 fz)uzlp C ,I[I/Iaf/[eT ; nﬁomaﬂb 1 bubnnorexa LIOK
pazuyc, P> https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU CEPDI
B3aumHoe pacnionoxenue

) chepsl U MITOCKOCTH; | bubnmoreka [JOK
KacaTelabHas TIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; uromaab chepsl
N3o0paxkenue chepsl, mapa

3 Ha HJII())CKOCTI/I ((Zbeqiﬂns{ ’ 1 bubmorexa HOK

’ https://m.edsoo.ru/be 1572
mapa
Hwmuaapuyeckas
MMOBEPXHOCTh, 00pa3yrolme

4 HWIAHIPAYECKOMN | bu6mmorexa [IOK
MOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
UMIHHIPUYECKON
MMOBEPXHOCTHU
unueap: ocCHOBaHUS U
OOKOBast MOBEPXHOCTH,

5 o0pa3ymolas 1 och; MI0ab 1 brbsmorexa [HOK

pasy . L https://m.edso0o.ru/1886216
OOKOBOI1 U MOJTHOM
MMOBEPXHOCTHU
N3o0pakenne nuimHIpa Ha
mockocty. Pazséprka
uunnuHapa. CeueHus

6 I_[I/IJ'II/IHI[pa (TUTOCKOCTBIO 1 bubmorexa LHOK
P . ’ https://m.edsoo.ru/016e25eb

napayienbHON UITN
NEepHNEHINKYISIPHONU OCH
HUATTUHIPA)
Konnueckast noBepxXHOCTb,

7 o0pa3yrolre KOHUIeCKOn ) bubmmoreka [JOK
IIOBEPXHOCTH, OCh Y BEPILIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHoBaHue u

g BEpIINHA, 00pasyromas u 1 bu6mmoteka [IOK
0CBb; IUIOLIAAL OOKOBOM U https://m.edsoo.1ru/897dd3b2
MOJIHOW MTOBEPXHOCTHU
VY ceu€HHBIN KOHYC:

9 oOpa3yroire 1 BBICOTa, | bubnuotexa [JOK

OCHOBaHUS M OOKOBast
IIOBEPXHOCTH

https://m.edsoo.ru/1468bab3




N300pakeHne KoOHyca Ha
mrockocTh. Pa3BépTka
KoHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHON bubmorexa HOK
- 11ap https://m.edsoo.ru/Obde1be8
OCHOBAHUIO, H IIJIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILUHY)
1 KomOuHnanumst Ten BparieHus Bbubnuorexa [JOK
A MHOTOTPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, ONMCAHHBIN
12 okoJo chepsr; chepa, bubnmoreka [JOK
BIIMCAHHASl B MHOTOTPAHHUK https://m.edsoo.ru/0b136158
WJIM B TEJIO BPALICHUS
ITousite 06 00BEME.
13 OCHOBHEBIE CBOWCTBA bubmorexa LHOK
. https://m.edso00.ru/26a03fb7
00BHEMOB Tell
. bubmuoreka [JOK
14 00
HEM LIHITHIPa, KOoHyca https://m.edsoo.ru/5513d87b
15 OO0BEM TIapa o ImIomab bubnmnoreka [JOK
cepbl https://m.edsoo.ru/d189bde2
IToxoOuEbIe Tena B
MPOCTPAHCTBE.
16 COOTHOILIIEHUS MEX, bubnmorexa [IOK
oy . https://m.edsoo.ru/810cfleb
TJIOMIA MU TTIOBEPXHOCTEH,
00BEMaMU HOAOOHBIX TE
KonTponbnas pabota mno
17 TemaM "Tema Bpamenusa" u bubnnorexa [IOK
patt https://m.edsoo.ru/4a33a8ab
"O0BemsbI TeT"
18 Bekrop Ha mmockocty U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Crno)xeHue ¥ BBIYUTAHUE bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/2314f089
20 YMHOXKEHHE BEKTOpa Ha bubnmnoreka [JOK
9UCI0 https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa no
)1 TPEM HEKOMILJIaHAPHBIM bu6muoteka [IOK
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napajienenuneaa
Pemenne 3amad, cBSI3aHHBIX C
22 OpUMEHEHHUEM IPaBUII bubmorexa OK
pv N p https://m.edsoo.ru/5a827900
NENUCTBUN C BEKTOpaMu
KoopanHatHO-BEKTOPHBIN
but6mmoreka [JOK
23 METO/ NPU PELICHUH

reoOMCTPpHUYCCKUX 3a1avd

https://m.edsoo.ru/d3alfe30




IIpssMoyronbHas cucrema

KOOpJMHAT B IPOCTPAHCTBE.

Bbubnuoreka [JOK

24 KOOPEHF ATbl BekTopa. I https://m.edsoo.ru/48db7058
[Ipocreiimue 3amaun B
KOOpJIMHATAX
Yron Mexay BEeKTOpaMH.

25 CxkanspHoe }II'IPOI/I?)BIC),I[CHI/IG 1 bubmmorexa [IOK

https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruucnenue yrioB Mexy ) bubnmoreka [JOK
MPSIMBIMU U TITIOCKOCTSMU https://m.edsoo.ru/8efbe78e
Kontponbnas padota mo

7 Teme "BekTophl | bu6mmoteka LIOK
KOOpPAUHATHI B https://m.edsoo.ru/77¢221fc5
npoctpaHcTae”
[ToBTOpEHME, 0000IIICHUE 1
CHUCTEeMaTHU3aIus 3HAaHUH. Bu6morexa LIOK

28 Ocnoisie duryps, dairst, ! https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca
TJIAaHUMETPUHU
[ToBTOpEHME, 0000IIICHUE 1
CHUCTEeMaTHU3aIus 3HAaHUH. Bu6miorexa [IOK

29 OCHOBHEIC pUTYpEL, aKTe, ! https:/m.edsoo.ru/078cd184
TEOpEMBI Kypca
TJIAHUMETPUHU
[ToBTOpeHue, 06001IeHNE U

30 cUCTeMaTHu3aIus 3HaHUH. | bubmoreka [JOK
3aiauyy MIaHUMETPUU U https://m.edsoo.ru/7491efe0
METOBI UX PEUICHUS
[ToBTOpeHue, 06001IeHNE U

31 CHCTEMAaTHU3alys 3HAaHUM. 1 bubmoreka [JOK
3ajauu MIaHUMETPUH U https://m.edsoo.ru/4dffda97
METO/bI UX PEUICHUS
[ToBTOpEHME, 0000IIICHUE 1
CHUCTEeMaTH3aIus 3HAaHUH. BuGmiorexa [IOK

32 Ocrosibie GHryps, paxTel, ! https://m.edsoo.ru/74b2ad91
TEOpEMBI Kypca
CTEpPEOMETPUH

3 Hrorosast KoHTpoOIbHAS | bu6muoteka LIOK
pabota https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenme, 0600IEHIE 1 | bu6muoteka LIOK
cucTeMaTH3alus 3HaHU https://m.edsoo.ru/f465d10e
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n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero
padoThbI

KonTposabHbie

IMpakTnyeckune
padoThbI

DJIEeKTPOHHBIE
undposbie
o0pa3oBaTesibHbIE

pecypchl

[ToBTOpEHME,
000011IeHNE,
CUCTeMaTU3alHs
3HaHuil. CinyvaiiHble
OTIBITHI U
BEpPOSITHOCTH
CIIy4alHBIX
coObrtuit. Cepun
HE3aBHCHMBIX
WCIIBITAaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/430d330a

[ToBTOpEHME,
000011IeHNE,
CUCTEMaTHU3aLM
3HaHul. Ciiy4aiiHbie
OMBITHI U
BEPOSITHOCTH
CIIy4YalHBIX
coObITuii. Cepun
HE3aBUCUMBIX
HUCTIBITAHU N

bu6mmoreka [JOK
https://m.edsoo.ru/a573a292

IToBTOpEHUE,
00001I€enue,
CUCTEMAaTHU3aLHs
3HaHui. CinyvaiiHbie
OTIBITHI U
BEPOSTHOCTH
CIIy4alHBIX
coObITHil. Cepun
HE3aBHCHMBIX
WCIIBITAaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/07a5e861

IToBTOpEHUE,
000011IeHNE,
cucTeMaTH3alus
3HaHuil. Ciny4aiiHble
OTIBITHI U
BEPOSITHOCTH
CITy4YaiHbIX
coObiTuii. Cepun
HE3aBUCHMBIX

bubmuoreka [JOK
https://m.edsoo.ru/32bc29bf




HUCIILITAHUN

[Tpumepsr
MIPUMEHEHUS
5 MaTeMaTH4YeCKOTo bubmuorexa [JOK
OKUIaHUS https://m.edsoo.ru/ea27084d
(cTpaxoBanue,
JoTepes)
MaremaTtuueckoe
6 OKUJIAHUE CYyMMBI bubmmorexa TIOK
. https://m.edsoo.ru/0adefe9e
CITy4alHBIX BETUYUH
MaremaTtuueckoe
OXXHUIaHUE
7 r€OMETPUYECKOT0 U Bubmmorera [IOK
https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOT'O
pacrpeeneHuin
MaremaTruueckoe
OXXHIaHUE
8 F€OMETPUYECKOTO U Bubmmorexa [IOK
https://m.edsoo.ru/17b0e769
OMHOMMAJIBHOT'O
pacrnpeeneHuin
Hucnepcus u
9 cranmapTHO® bubnuoreka [IOK
https://m.edsoo.ru/bec67f76
OTKJIOHEHHUE
Hucnepcus u
10 cranapTHOE bu6nuoreka [JOK
https://m.edsoo.ru/bf78aad6
OTKJIOHEHHUE
Jucnepcun
1 reOMETPUYECKOro U bubnuorexa [JOK
OMHOMHAIIBHOTO https://m.edsoo.ru/4b5a495e
pacrpeneneHus
[IpakTnueckas
abora
12 flci(;nb?,COBaHHeM bubmorexa TIOK
https://m.edsoo.ru/a53cd884
3JIEKTPOHHBIX
TabIUI]
3aKkoH 0OIBIITUX
13 yucen. BeiOopounslit bubnuoreka [IOK
METOJ https://m.edsoo.ru/94ddc34a
HUCCIEOBAHUIN
3aKoH OOIBITHUX
14 yucen. BeioopouHsrii bubmuorexa [JOK
METOJ https://m.edsoo.ru/cf23b369
HUCCIEOBAHUI
15 [IpakTuueckas bubnuorexa LIOK

pabora ¢

https://m.edsoo.ru/6¢1d11a6




HCIIOJIE30BAHUEM
AIEKTPOHHBIX
TalJIHIL

16

Hrorosas
KOHTpOJIbHAsA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/7e379f8f

17

[Tpumepsl

HETPEPBIBHBIX

CIIy4alHBIX

BesurH. OyHKIHS
IUIOTHOCTH 1
pacrpeiesieHus.
PaBHOMepHOE
pacnpenesnieHie u

€ro CBOMCTBaA

bubmuoreka [JOK
https://m.edsoo.ru/9f5b423d

18

19

[Ipumepsl

HEIPEPBIBHBIX

CIIy4alHBIX

BennuuH. OyHKIMA
IJIOTHOCTHU 1
pacrpeneneHus.
PaBHOMepHOE
pacnpeziesieHue u

€ro CBOMCTBA

3amaum,
MIPUBOSAIINE K
HOPMaJIbHOMY
pacrnpeieNIeHHIO.
OyHKIUSA TIOTHOCTH
M CBOMCTBA
HOPMaJIbHOTO
pacrpeneneHust

bu6mmoreka [{OK
https://m.edsoo.ru/b1c2712e¢

bu6mmoreka [JOK
https://m.eds00.ru/97¢19159

20

[IpakTnueckas

pabora ¢

HCIOJb30BAHUEM 1
3JEKTPOHHBIX

Ta0IUIL

bu6mmoreka [IOK
https://m.edsoo.ru/1f19ad9

21

[ToBTOpEHME,
000011eH1E "
CHCTEMAaTH3allHs
3HAHUH.
OnucarelpbHast
CTaTUCTHKA

bu6mmoreka [IOK
https://m.edsoo.ru/72953f4c

22

[ToBTOpEHME,
00001IeHHE U 1
CHCTEeMaTH3aIus

bu6mmoreka [IOK
https://m.edsoo.ru/b699ad0c




3HAHUN.
OnucarensHas
CTaTHUCTHKA

23

[ToBTOpEHME,
0000111IeHHE U
CHCTEeMAaTH3aIlHs
3HaHui. ONBITH C
PaBHOBO3MOYKHBIMH
3JIeMEHTapHBIMU
COOBITUSIMU

Bbu6muoreka [JOK
https://m.edsoo.ru/3fcbacf9

24

25

26

[ToBTOpEHME,
0000111eH1E U
CHCTEeMAaTH3alHs
3HaHUM. ONBITHI C
PaBHOBO3MOYKHBIMH
3J€MEHTapHBIMU
COOBITUSIMUA

IToBTOpEHUE,
0000111eH1E U
CUCTeMAaTU3aIHs
3HAHUM.
Brruucnenune
BEPOATHOCTEMN
coOBITHH C
MIPUMEHEHUEM
dbopmyn u
rpaduuecKux
METOIOB
(xoopauHaTHas
npsiMasi, IepeBo,
nuarpamma Oiliepa)
[ToBTOpEHME,
00o01eHue u
cCHCTEeMaTH3aIIHs
3HaHUM.
Brruucnenue
BEPOATHOCTEMN
COOBITHIH €
MIPUMEHEHUEM
bopmyn u
rpaduuecKux
METOIOB
(xoopauHaTHas
npsiMasi, 1epeBo,
nuarpaMma Diiepa)

bu6mmoreka [IOK
https://m.edsoo.ru/538fd7cf

bu6mmoreka [IOK
https://m.edso00.ru/272910f5

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEHME,

bu6mmoreka [JOK




o0o01eHue u
CUCTeMAaTHU3alIHs
3HaHUM.
Brruucnenune
BEPOATHOCTEM
COOBITHIA €
MIPUMEHEHUEM
bopmyn u
rpaduuecKux
METOJIOB
(KoopauHaTHAsS
npsimasi, 1epeBo,
nuarpaMma Diepa)

https://m.eds00.ru/5964277

28

29

30

[ToBTOpEHME,
0000111eH1E U
CUCTEMaTHU3aLM
3HAHUU.
Beruucnenue
BEPOATHOCTEMN
cOOBITHH C
MIPUMEHEHUEM
bopmyn u
rpaguIecKux
METO/IOB
(xoopauHaTHas
npsimMasi, 1E€pEBo,
nuarpamma Ditnepa)
[ToBTOpEHME,
o0o0mIeHue u
CUCTEMaTHU3aLMs
3HaHui. CinyvaiiHbie
BEJINYUHBI U
pacrnpeneneHus

IToBTOpEHNE,
000011eHne U
CUCTEMATU3aLHs
3HaHui. CinyyaliHble
BEJIMYUHBI U
pacrpeneneHus

bubmuoreka [JOK
https://m.edsoo.ru/e71debe4

bubmuorexa [JOK
https://m.edsoo.ru/00b2efb3

bu6muoreka [JOK
https://m.edsoo.ru/1cc2df8f

31

[ToBTOpEHME,
o0o01eHue u
cucTeMaTu3alus
3HAHUU.
Marematuueckoe
OXXKHUJaHUE
CIIy4yalHOMN

bu6muoreka [JOK
https://m.edsoo.ru/aeal298c




BCINYHHBI

32

[ToBTOpEHME,
00001IEeHHE U
cucreMaTnulanus
3HAHUIA.
MartemMaTuueckoe
OXKHIaHHUE
CIIy4aitHOM
BCJIMYHHBI

bubmuoreka [JOK
https://m.edsoo.ru/640a8ebf

33

Hrorosas
KOHTpOJIbHAsA paboTa

bu6moreka [JOK
https://m.edsoo.ru/0fd6d597

34

IToBTOpEHUE,
o0o01eHue u
CUCTEMAaTHU3aLHs
3HAHUMI

bu6mmoreka [IOK
https://m.edso0.ru/5006273¢

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJIBHOM NPOI'PAMMBbI

10 KITACC
Kon . .
IIpoBepsiemble nIpeaMeTHBIE pe3yJbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NPOrpamMMbl CpeHero oouero o0opa3oBaHus
pe3yJbTarTa
1 Hucna u BBIYUCIIEHUSA
. OnepupoBaTh NOHATHAMH: PALIMOHATBHOE U ACHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAS
. U JIeCsITUYHAsI JpOOb, MPOLIEHTHI
1o BbimonHaATe apudmernyeckue omnepanuyd C palUOHAIBHBIMU M JAEHCTBUTEIbHBIMU
. qucIaMu
13 BoinonHATe npuOinkEHHbIE BEIYMCIICHNS, UCTIOIb3Ys IpaBUila OKPYIJICHHUS, AeTaTh
' IIPUKUJAKY U OLIEHKY PE3yJIbTaTa BbIYMCICHUI
OnepupoBaTh MOHATHSAMHU: CTENEHb C IIEJbIM IOKa3aTesleM, CTaHAapTHas (opma
14 3allACU JEUCTBUTEIBHOIO YHCJIA, KOPEHb HATYpaJbHOM CTENEHU; MCIIONIb30BaTh
' MOIXOAAIIYI0 (OPMY 3alMCH JEHCTBUTENBHBIX YHCEN JIsi PEIICHHUs] MPAKTUYECKHUX
3aJ1a4 U IPEJICTaBICHNS JaHHbIX
OnepupoBarh MOHATHAMHU: CHHYC, KOCHMHYC M TaHI€HC IPOM3BOJIBHOIO YIUIA;
1.5 HCIOJIb30BaTh 3alHUCh IMPOU3BOJBHOIO yria 4epe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIUU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTb NOHATHAMH: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO,  IIEJIOE,
2.1 paloHaibHOE, HPPALMOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
55 BbimonuATe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKMX  BBIPAKEHUH U pelaTh
. TPUTOHOMETPUUYECKUE YPAaBHEHUS
BoinonusaTe npeoOpa3oBaHMsl  LIETbIX, pAalHMOHAIbHBIX W HpPpalOHAIbHBIX
23 BBIPQKEHHUH U peliaTh OCHOBHBIE TUIIBI LEJIBIX, PALIMOHAIBHBIX U HPPALlMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB
54 IIpyMeHsTh ypaBHEHUS U HEPABEHCTBA AJIs PELLIEHUS MaTEMAaTUYECKUX 3a1a4 U 3a]1a4
' W3 pa3InYHBIX 00J1acTel HAYKU U PEAIbHON KU3HH
MonenupoBaTh peajibHble CUTYallMd Ha SI3bIKE alreOpbl, COCTAaBIISITH BbIpPAaXKEHMUS,
2.5 YPaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3aJJa4l, UCCIIE0BATH IOCTPOECHHBIE MOJEIIH C
HCIIOJIb30BaHUEM arrapaTa anreopbl
3 OyHKIMU U TpaduKu




OnepupoBath MOHATHAMHU: (PYHKIUSA, CHOCOOBI 3amaHus (QYHKIMH, O00JacTh

3.1 OIpeNeNIeHUs] W MHOXKECTBO 3HadeHUH (QyHKIMH, rpaduk (yHKIHUH, B3aWMHO
oOpaTHbIe (PYHKITUN
35 OnepupoBaTh MOHATHSIMH: YETHOCTh M HEYETHOCTh (PYHKIMH, HYIU (QYHKIIHH,
' IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpadukn GyHKIMN A7 peIIeHus] ypaBHEHHHA
34 Ctpoutb ¥ uuTaTh TpapuKH JWHEHHON (GYHKIMH, KBaJgpaTHUYHOW (PYHKIUH,
' CTETMEHHOHN (PYHKIIMHU C IIeJIBIM MOKa3aTeaeM
Hcnonw3oBarh rpaduku GyHKIMA U1 UCCIICOBAHUS TPOILIECCOB M 3aBHCHMOCTEH
3.5 IIPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U pealIbHOW )KU3HHU, BBIPAXKATh
(dbopMysiaMy 3aBUCUMOCTH MEXAY BETHUYNHAMU
4 Hauana maremarnueckoro anaimsa
il OnepupoBatb HOHSTUSMU: I10CJIEZI0BATENBHOCTD, apupmeTHyecKas u
' reoMeTpHuYecKas mporpeccuu
42 OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIasi T€OMETpUYECKash MPOTpPeccHs,
' cyMMa OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHH
4.3 3a/1aBaTh MOCIEIOBATEIIFHOCTH PA3TUYHBIME CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MOCHEAOBATENBHOCTEH M MPOrpeccUd s peLIeHMs
' peaNIbHBIX 3a]a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTuKa
5.1 OnepupoBaTh MOHITUSIMH: MHOXKECTBO, OIIEPALIMU HaJl MHOKECTBAMU
- Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT JUIsl OMMCAHUSA pPEeaJbHBIX
. MPOLIECCOB U SABJICHUH, TP PELICHUHU 33734 U3 IPYTUX YUeOHbIX IPEAMETOB
53 OnepupoBaTh MOHIATUSIMHU: ONPEEICHNE, TEOpEMa, CIIEJICTBUE, TOKA3aTEIbCTBO
Kon
[IpoBepsieMbie TpeaIMETHBIE pPE3YyJIbTaTHl OCBOCHHS OCHOBHOHM 00pa3oBaTeNbHOMN
IIPOBEPSIEMOTO
MpOrpaMMBbI CpETHEr0 001Iero 00pa3oBaHuUs
pesyJbrara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUAMH: TOUYKA, TIPsIMasi, TIIOCKOCTh
75 [IpuMeHsTh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS W3 HUX IMPHU pPEUICHUH
' TreOMETPUUYECKUX 3a/1a4
73 OnepupoBaTh MOHITHSIMH: MAPAUICNFHOCTh W TMEPHEHAUKYISPHOCTh MPSMBIX H
' IIJIOCKOCTEMN
74 KnaccupunmpoBaTh  B3aUMHOE  pacHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
7.5 OnepupoBaTh MOHATUSAMH: JBYTPAHHBIM YroJ, TpaHM JBYTPAaHHOIO yria, pedpo




JIBYTPAaHHOTO YIJIa, JIMHEWHBIM yron JBYrpaHHOro yrja, TrpajaycHas Mepa

JBYT'PAHHOTI'O yria

7.6

OHepI/IpOBaTb INOHATUAMMU MHOT'OI'paHHUK, BBIHyKHLIﬁ u HGBBIHyK.HLIﬁ

MHOTI'OI'paHHHK, 9JICMCHTBI MHOT'OI'PAaHHUKA, HpaBHJII:HBIﬁ MHOI'OI'paHHHUK

7.7

Pacno3naBath OCHOBHBIC BUbI MHOI'OI'PaHHHUKOB (HI/IpaMI/II[a, mpusma,

NPSMOYTOJIBHBIN MapajieNenue]], Kyo)

7.8

7.9

KnaccupunupoBarh MHOTOTpaHHMKH, BBIOMpasi OCHOBAaHUS JUId KilacCHU(UKAIH
(BBIITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAHHHKH, TIPABUIbHBIE MHOTOTPAHHUKH, TPSIMBIE

Y HaKJIOHHBIE TPU3MBI, ApaJUIETIEIUIIE IbI)

OHepI/IpOBaTb MOHATHUAMU: CCKYIIAA IMIIOCKOCTb, CCHCHUEC MHOT'OI'PAHHHUKOB

7.10

7.11

7.12

7.13

7.14

7.15

OOBACHITE IMPUHOUIIBI ITOCTPOCHUA CeUYeHH I MHOI'OT'PAHHUKOB, HCIIOJIB3YSd MCTO

CJICI0B

CtpouTh ce4eHHs] MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,

CHU3Y

Pemrats 3aa4u Ha HAXO0XACHUC TCOMCTPHUYCCKUX BCIUYMUH II0 o6pa3uaM Ui
ajiropurMaM, IpUMCHAA H3BCCTHBIC AHAJIUTHUYCCKHEC MCTOAbI IIpU PCHICHHUH
CTaHAAPTHBIX MATCMATHUYCCKUX 3aJla4 Ha BBIYUCIICHUC paCCTOﬂHI/IfI MCXKAY ABYM:
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH A0 INIOCKOCTHU, MCKY CKPCIIUBAOIIUMUCA

IMpAMBIMHA

Pemate 3amaun Ha HaXO0XIACHHE TEOMETPHUUECKHUX BEJIMYMH MO oOOpas3laM Win
QNrOpuTMaM, IPUMEHSAS U3BECTHBIC AHAJIUTUYECKUE METOJAbl IIPU PELICHUU
CTaHJAPTHBIX  MAaTEMAaTHMYECKMX  3aJad Ha  BBIUYHCICHHE  YIVIOB  MEXIY
CKPCIIMBAKOIIUMUCA  NPSAMBIMM, MEXIY TMPAMOM H  IUIOCKOCTBIO, MEKIY
IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Beruucnsate 00BEMBI M IUIONMIAIM  TOBEPXHOCTEH MHOTOTPAHHHUKOB (TMpu3Ma,
MUpaMK/Ia) ¢ TPUMEHEHHEM (HOPMYII, BEIYUCIATH COOTHOLIECHUS MEKY MIIOMIAASIMU

MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPUA B IMPOCTPAHCTBE, LCHTP, OCb U TIOCKOCTb

CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekatb,  mpeoOpa3oBbIBaTh U HHTEPOPETUPOBATH  HMHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEACTABICHHYI0 Ha 4YepTeXax M

pUCYyHKax

7.17

[IpumensiTb reomerpuueckue (akThl IS PELICHUS CTePEeOMETPUYECKHX 3ajad,
IIPEIIOJIAratoIuX HECKOJIBKO IIArOB PEILIEHUs, €CIIU YCIOBHs IPUMEHEHUS 3a/1aHbl B

sIBHOU (hopMme




[IpumensThH npocreiiime MIPOrpaMMHbIE CpeacTBa u JEKTPOHHO-

718 KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILIEHUU CTEPEOMETPUUECKUX 3aaa4
719 [IpuBoauTh HpHUMEpBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MNPUPOAE U KU3HHU,
' pacrno3HaBaTh MPOSABIICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE
[IpyMeHATH MOJIy4YEeHHbIE 3HAHWS HA IPAKTUKE: AaHAJIM3UPOBATH PEAJIbHBIE CUTYALUN
U TPUMEHATh U3YUYCHHBIE MOHATUS B IPOLIECCE MOMCKA PEUIEHHs] MaTeMaTHYECKU
720 c(OopMyIMpPOBaHHONH NPOOJIEMbI, MOJEIUPOBATh pEabHblE CUTYyalMM Ha S3bIKE
' re€OMETPUHU, UCCIIEIOBATH TIOCTPOCHHBIE MOJEIIN C UCIIOIb30BAHUEM F€OMETPUUECKUX
MIOHATHUH U TEOpeM, amnmnapara ajareopsl, perars NpaKTHUYECKUe 3a/1a4l, CBSI3aHHbIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BETUYHUH
Kon
[IpoBepsieMble TpeaMETHBIE pE3YJbTaThl OCBOEHMSI OCHOBHOH 00pa3oBaTElbHOMN
IIPOBEPSIEMOTO
IIPOTrpaMMBbl CpeTHEro 0011ero 00pa3oBaHus
pe3yJnbrara
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YuraTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh MNOHATHAMU: cpelHee apupMeTHyeckoe, MeauaHa, HauOoJbllee,
' HauMEHbIIIee 3HaYCHHE, pa3MaxX MacCHUBa YHUCIOBBIX JaHHBIX
OnepupoBaTh NOHATHSIMHU: CITy9aifHBIN SKCIIEPUMEHT (OIIBIT) M CITy4aifHOE COOBITHE,
63 3JIEMEHTAapHOEe COOBITHE (RJIEMEHTApHbBIM HCXOMA) CIy4alHOro OMNbITa; HAXOIUTh
' BEPOSATHOCTH B ONBITAX C PABHOBO3MOXKHBIMU CITy4YallHBIMU COOBITUSIMU, HAXOAUTDH U
CpaBHUBATb BEPOSATHOCTH COOBITUH B U3YUEHHBIX CIyYalHBIX SKCIIEPUMEHTAX
Haxonute u ¢opmynupoBaTh cOObITHSA: NepeceyeHre M OObEeIMHEHHE JaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHBOIIOJIIOKHOE JIAHHOMY COOBITHIO;  IIOJIb30BATHCS
auarpamMmmamu Oisepa U GopMyIIoi CIIOKEHHS BEPOATHOCTEH NMPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHAMM: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIEC COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIbIO IpaBUia YMHOXEHUS, C IIOMOIIBIO JiepeBa
CIIy4aifHOTO OIIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IPU PELIEHUU 3314
OnepupoBaTh TOHATUSMHU: HCIBITAHWE, HE3aBUCUMbIE HUCHBITAHUS, CEpUs
6.7 UCTBITAHUH, YCHeX M HeyJaya; HaXOJUTh BEPOATHOCTH COOBITUH B CEpHH
' HE3aBHCHUMBIX HCHBITAaHUN O MEPBOro ycIexa, HaXOAUTh BEPOSTHOCTH COOBITUH B
cepuu ucnblTaHui bepHymm
6. OneprpoBaTh MNOHATUAMU: CiIydaiiHas BEJINYMHA, PACIPEICIICHUE BEPOATHOCTEH,

JMarpaMma pacrpeaeaeHusl

11 KIIACC



Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM

NPOBEPAEMOro .
00pa30BaTeJIbLHON MPOTrPaMMBbl CpeIHEero 001ero 00pazoBaHus
pe3yabrara
1 Hucna u BBIYUCIIEHUSA
OneprpoBaTh NOHATHAMHU: HATypaJIbHOE, LEJIO€ YHUCIIO; HMCIIOJIB30BATH IPHU3HAKU
1.1 JEIMMOCTH LIEJIBIX YUCEII, PA3JI0KEHHUE YUCIIA HA IIPOCTBIE MHOKUTEIIN JUIsl PELIECHUS
3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PALlMOHAIBHBIM IIOKA3aTEIIEM
13 OnepupoBarh MOHATUAMH: JiorapuM 4YHUCIA, JAECATUYHBIE U HATypaJbHbIE
' JorapuQmbl
2 VYpaBHEHUs 1 HEPAaBEHCTBA
[IpumensiTh cBOMCTBa CTENEHW JJIs NPeoOpa30BaHUS BbIPAXKEHUI, ONEpUpOBAThH
2.1 MOHATHAMM: IOKA3aTENbHOE YPABHEHHME M HEPABEHCTBO; PEIIaThb OCHOBHBIE THUIIBI
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB
BrimonHATe npeobpazoBaHys BEIpaXKEHUH, coepKaluX Jorapu(mbl; onepupoBaTthb
2.2 MOHATHUSAMH: JIOTAPUPMHUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI
Jorapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB
23 Haxoauts pemieHns npocTeinx TPUroHOMETPUYECKUX HEPABEHCTB
)4 OneprpoBarh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YpPAaBHEHUH M €€ pEIICHHUE;
' HCIIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHHUU JUIS PEIIEHUS TPAKTUYECKUX 3a]1a4
55 Haxonute pemeHuss NOpOCTEMIIMX CHCTEM M COBOKYIIHOCTEM PpPalMOHAJIbHBIX
' YPaBHEHUI U HEPABEHCTB
MonenupoBaTh pealbHble CUTyallud Ha S3bIKE alreOpbl, COCTABIATH BbIPAKEHUS,
2.6 YpPaBHEHUs, HEPaBEHCTBA W CUCTEMbl [0 YCIOBHIO 3aJa4d, HCCIEN0BATH
MIOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAaHUEM arliapara ajareopsl
3 @OyHKIMK U Tpaduku
OnepupoBaTh NOHATHUAMHU: NEpUOANYECKas (YHKIMS, MPOMEKYTKM MOHOTOHHOCTH
31 (GYHKIMH, TOYKM SKCTpeMyMma (DYyHKIUHM, HauOojbllee M HaWMEHbIIEE 3HAUYCHUS
' (GYHKIUHM Ha TPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIe0BaHUS (QYHKIIUH, 3aJaHHON
rpaduKoM
OnepupoBaTth MOHATUAMHU: TIpaduKU MOKa3aTeabHOH, JorapupMUUECKO u
3.2 TPUTOHOMETpHUUYECKUX (PYHKIMN; M300pakaTh MX Ha KOOPAUHATHOM IJIOCKOCTH H
HCIIOJIB30BATh Ul PELICHUS YPAaBHEHUN U HEPABEHCTB
13 N300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH TpadUKU JHMHEHHBIX ypaBHEHUH H
. HCIIOJIB30BAaTh UX NI PELICHUS CUCTEMBI JTMHEHHBIX YPaBHEHUI
3.4 Hcnonw3oBatek rpadguku GyHKIUI 11 UCCIAEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH U3




JOPYTUX Y4eOHbIX JUCLMILIUH

4 Hagana maTemMaTnyeckoro aHaausa
OnepupoBaTh NOHATHAMM: HeNpepbiBHAs (YHKLIMSA, NPOU3BOAHAS (YHKIMH;
4.1 UCTIOJIb30BAaTh T€OMETPUYECKUN W (PU3HUUECKUI CMBICI TPOU3BOJHON [UIS pEIICHUS
3a1a4
w HaxonuTe mnpou3BOAHBIE 3JIEMEHTapHBIX (YHKLUUH, BBIYUCIATH IPOU3BOJHBIE
. CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUI
43 Vcnonb30BaTh NMPOW3BOAHYIO JISi HCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH H
' HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOSHUIO I'paKOB
44 Hcnonp30BaTh NPOM3BOAHYIO ISl HAxXOXACHMS HAWIYYIIEro peElIeHHs B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX, 3a/1adax
45 OnepupoBaTh NOHATUAMM: IEPBOOOpPA3HAsk M UHTETPaJl; TOHUMATh T€OMETPUIECKUN
' 1 QU3UYECKUI CMBICT HHTETpasia
46 Haxonute mepBooOpa3Hble 5JIEMEHTapHBIX (YHKIWH, BBIYUCIATH HHTETPAT IO
. ¢dbopmyne Hetorona — Jleitbuuia
47 Pemarp mnpuknagHele 3agadd, B TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKOIO H
. (bu3NIecKOro XapakTepa, CpeICTBAMH MaTEMAaTHIECKOTO aHAIIN3a
Kon .
IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepseMOoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeAHero o0ouero oopa3zoBaHus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh  NOHATHUAMHU:  IWIIMHApPUYECKass  IOBEPXHOCTb,  oOpasyrolue
6.1 LWINHAPUYECKOM MOBEPXHOCTH, LIMJIMHP, KOHNYECKasi IOBEPXHOCTh, 00pa3yolye
KOHMYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi MIOBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI OTYYEHUS TEJ BpaAIlEHUs
6.4 KnaccugunupoBars B3auMHOE pacnookeHue cepsl U MI0CKOCTH
OnepupoBaTh NOHATUSAMHU: ILAPOBOM CEIMEHT, OCHOBAaHME CErMEHTa, BbHICOTA
6.5 CETMEHTa, IIApOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS,, BBICOTA IIAPOBOIO CIIOS,
IapOBOM CEKTOP
6.6 Bbruucnare 00bEMBI U ITOLIA/IU TIOBEPXHOCTEH TeJ BPALLCHUS, TEOMETPUUYECKUX TEI
. C MpuMeHeHHeM (popmy
6.7 OnepupoBath MOHATHSIMH: MHOTOI'PaHHUK, BIUCAHHBIN B C)epy U ONUCAHHBIN OKOJIO

C(pepbl, C(bepa, BIIMCAHHAasA B MHOT'OT'PAHHUK HUJIN TCJIO BpAllICHUA

1



6.8

BbIuuciasaTe COOTHONICHHMST MEXIy IUIOMAIIMH TOBEPXHOCTEM U 00BEMaMu

MOOOOHBIX TEN

6.9

N300pakaTh n3ydaemble GUTYpHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX

MHCTPYMEHTOB

6.10

BoInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUS

6.11

6.12

W3BnekaTb,  MHTEPNPETHPOBATH U NPeoOpa3oBbIBaTh  HH(POPMAIMIO O
MPOCTPAaHCTBEHHBIX I'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha UYepTekKax U
pHUCYHKaX

[TpumensaTs reoMmeTpuyeckue (GaxkThl A PEHICHUs CTEPEOMETPUYECKHX 3ajad,

npeamnojgararomux HECKOJbKO MIaroB peuICcHus, €CJInu YCJIOBUA IPUMCHCHHA 3a/laHbI B

SABHOM (hopme

6.13

OnepupoBaTh MOHITUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmmomaaTs IIGIZCTBH?I CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB WU YMHOKCHHA

BCKTOpa Ha 4YHCIIO, O6T>$ICH$ITL, KaKuMMH CBONCTBaMU OHU 06JIa,HaIOT

6.15

HpI/IMCHHTb IIpaBUJIO MapaJUICIICIIUIICAa ITPH CJI0KCHHUH BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMU: IOCKAPTOBBI KOOPAWMHATBI B IIPOCTPAHCTBEC, BCKTOP,
MOAYJIb BCKTOpa, PaBCHCTBO BEKTOPOB, KOOPAWHATBI BCKTOpPA, YIOJI MCKIAY
BCKTOpaMH, CKaAJIPHOC IMPOU3ZBCACHHUEC BCKTOPOB, KOJJIMHCAPHBIC W KOMIIJIAHAPHLBIC

BEKTOPBI

6.17

Haxonuth cyMMmy BEKTOpPOB U TPOM3BEICHHE BEKTOpA HAa YUCIO, YTOJ MEXIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE, paCKIAIbIBaTh BEKTOp IO JABYM

HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

6.19

6.20

6.21

3azaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT

Pemate mpocredmme TreoOMETpUYECKME 3aJadyd  Ha I[PUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METOAA

Pemate 3amayn Ha QOKAa3aTebCTBO MAaTEMaTUYECKUX OTHOLICHUN U HAXOXKIECHHUE
TeOMETPHUECKUX BEJIMYMH MO o0Opas3laM WM ajlropuTMaM, MPUMEHSS HW3BECTHBIC
METO/BI ITPU PEIIEHNN CTaHAAPTHBIX MATEMaTUYECKUX 3a1a4

[IpumenaTH IpocTenime NIpOrpaMMHBIE cpeacraa u JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCUHICHUH CTEPCOMETPUICCKUX 3aaaYd

6.22

[IpuBOoauTE mpHMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U JKHU3HH,

paciio3HaBaTh IMPOABICHHUEC 3aKOHOB I'€COMETPUN B HCKYCCTBC

6.23

HpI/IMeHHTB IMOJIYUYCHHBIC 3HAHUA Ha IIPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyalllun

U MPUMCHATHL M3YUYCHHBIC IMOHATHA B MPOLECCE IMOMCKA PCHICHUA MATCMATHUYCCKU
C(bOpMyHHpOBaHHOﬁ HpO6J'IeMBI, MOZACIIUPOBATE PCAJIBHBIC CUTYAllUH HaA SA3BIKC
reoMETpru, UCCIICAOBATDh MOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHNUEM I'COMCTPUICCKUX

MOHATUU U TCOPECM, allrrapara aHFC6pLI, pelmiaTh NPpaKTUYCCKUC 3a/1a4H, CBA3aHHBIC C




HaXOXIACHUEM I'COMCTPHUICCKUX BEJIMUYUH

Kon

[IpoBepsieMble TpeAMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOW 00pa30oBaTEIBbHOM
MIPOBEPSIEMOTO
MIpOrpaMMBbI CpETHEr0 001Iero 00pa3oBaHuUs
pe3yabTaTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA

51 CpaBHHMBaTh BEPOSITHOCTH 3HAYCHUH CITyYaliHOW BEJTUYMHBI 110 PACTIPEICIICHUIO WITH
C TIOMOIIBIO TUArPAMM
OHepI/IpOBaTB INOHATHUCEM MAaTEMaTHYCCKOI'O OXUIaHUA, HpI/IBOI[I/ITB HpI/IMepBI TOrO,

5.2 Kak TMPUMEHSETCS MATEMAaTHYECKOE OXHUJAHUE CIy4YalHOW BEJIIMYMHBI, HAXOAUTh
MaTeMaTUYeCKOe 0XKHMIaHHE 110 JAHHOMY Paclpe/IeICHUIO

53 HNmetpb npeacTaBiacHUE 0 3aKOHE OOJIBIIMX YUCET

5.4 Nwmetsb npencTaBiaeHue 0 HOPMAIBHOM pacipeiesIeHun




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Kon
1 Hucna u BBIYUCIIEHUSA
Parmonaneueie uyncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOM, MPOLEHTHI, OECKOHEUHbIE
. nepuoguyeckue  ApoOu. Apudmerndyeckue ONepalMd €  PalMOHAJIBHBIMM  YHCIIAMU,
' npeoOpa3oBaHUsl YHCIOBBIX BBIpaKeHHU. [IpuMeHeHHe npoOeil M MpPOIEHTOB AJISi PEIICHHS
MPUKJIQJAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpacieid 3HAHUN U peaIbHOM KU3HU
JlelicTBUTENnbHbIE uHchaa. PalyoHalbHble W MppAlMOHAIbHBIE YHCIA. ApUpMeTHYecKHue
1.2 OTepaluy ¢ ACUCTBUTEIBHBIMH yrcIamMu. [IpnOmmkEéHHbIC BRIYMCICHHUS, TIPABUIIA OKPYTIICHUS,
IIPUKUJKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ wnenbIM mnokazaresneM. CraHfapTHas (opMa 3amucu JeHCTBUTENBHOIO YHCITIA.
1.3 Hcnonp3oBanue momxoasmeidl (opMbl 3amucH  JACHCTBUTEIBHBIX YHCEN JUISL  PEUICHHUS
IIPAKTUYECKUX 3a7a4 U MPEICTABJICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HaTypalbHON cTemeHd. [leiicTBUS ¢ apuPMETHIECKMMU KOPHIMHU
' HaTypaJIbHOM CTENIEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHCIJIOBOIO apryMeHTa. ApPKCHUHYC, APKKOCHHYC, apKTaHI€HC
‘ YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE TPEOOPA30BAHUS
55 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX  BBIpaKeHHWA. (OCHOBHBIE TPUTOHOMETPHYECKHE
' bopmyb
2.3 VYpaBHeHnue, KopeHb ypaBHeHus. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 MHTEPBAJIOB
24 Pemenue uenbix U ApoOHO-pallMOHATIBHBIX YPaBHEHHUHM U HEPABEHCTB
2.5 Pemenne nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHomMeTpruYeCKUX ypaBHEHUI
57 [IpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PEIICHHI0 MaTeMaTHYeCKMX 3alad M 3a1ad u3
' Pa3NIUYHBIX 00JIACTe HAYKU U peallbHOU )KU3HU
3 OyHKIMK U Tpaduku
3.1 OyHkuus, cnocoods! 3aganus pynkuuu. I'papuk ¢pynkiuu. Bzaumuo odpaTHbie QyHKIUN
32 Ob6nacTh ompeneneHUs: U MHOXKeCTBO 3HaueHud ¢(ynkuumu. Hymu dysxoun. IlpomexyTku
' 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH
13 CreneHHas QyHKLUS C HATYPaJbHBIM U LEJIbIM NoKa3aresneM. E€ cBoiicTBa u rpaduk. CBolcTBa

1 rpaduK KOpHSI n-OU CTENEeHU




3.4

Tpuronomerpuueckasi OKpy>KHOCTb, OIpe/IeJICHHE TPUTOHOMETPUYECKUX (YHKIUI YUCIOBOTO

aprymeHra

Hauana maTemMaTu4eckoro aHajin3a

4.1

IlocnegoBarenbHOCTH, CIIOCOOBI 3aJ]aHMS IOCJICIOBATEIIFHOCTCH. MOHOTOHHBIE

IIOCICI0BAaTCIBHOCTU

4.2

Apudmerrueckas U reoMeTrpuueckas nporpeccuu. beckoHedHo yObIBaromias reomeTpuyecKas
nporpeccusi. Cymma OeckoHeyHO YyOBIBaroliei reoMeTpudeckoil mporpeccun. Popmyna
CIIOKHBIX TPOLEHTOB. Mcronb30BaHWE TMPOrPecCMu MJis pelIeHUs peajbHBbIX 3a7ad

MPUKJIAJHOTO XapaKTepa

MHoecTBa U JIOTUKA

5.1

MHoecTBO, omepalnuu Haj MHokecTBaMu. Jluarpammbl Jiinepa — Benna. I[Ipumenenwue
TEOPETHUKO-MHOXKECTBEHHOT'O arapaTa Jijisi OMHMCAHMs peajbHBIX MPOILECCOB W SIBJICHUH, NMPHU

pEelIeHnH 3a1a4 U3 APYTUX y4eOHbIX TPEeIMETOB

5.2

Kon

Ol'[peI[eHCHI/Ie, TCOpPEMaA, CIICACTBUEC, 10KA3aTCIILCTBO

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

I'eomeTpus

7.1

7.2

OCHOBHBIE TTOHATHS CTCPCOMCTPHHU. Tqua, npsaMasd, INIOCKOCTb, IMPOCTPAHCTBO. Ilonsatue 00

AKCUOMATUYICCKOM IMOCTPOCHUHN CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHHU U CICACTBUA U3 HUX

B3anMHOe pacnosioKeHHE NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapalIC/IbHbIE H
cKpemBaromuecs mnpsamble. [lapamienpHOCTP NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuleJbHble TPsMBbIE B IIPOCTPAHCTBE, IAPALIEIBHOCTh TPEX MNPAMBIX, NapaJlIeIbHOCTD
IIPSAMOM M IUIOCKOCTH. YIUIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEXAy IIPSIMBIMU B
npocTpancTBe.  IlapamnenbHOCT  IUIOCKOCTEH:  NIapajulebHblE  IUIOCKOCTH,  CBOWMCTBA
napajuleNbHeIX  miockocted. [Ipocreiimme mnpocTpaHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH:

TCTpA AP, Ky6, ImapaajiaCiaCnuica, IoCTpoOCHUC CEUCHUI

7.3

[lepnieHAUKYIAPHOCTD IPSAMOM M IUIOCKOCTH: IEPHNEHIAUKYISPHBIE IPsMbIE B IIPOCTPAHCTBE,
IpsIMBIE MApAJUICIIBHBIE W NEPHEHIUKYJSIPHBIE K IUIOCKOCTH, NPHU3HAK IMEPHEHIUKYISIPHOCTH
IpsAIMOM U IUIOCKOCTH, TeopemMa O MpsAMOW MEPIEHIUKYIAPHOW IUIOCKOCTH. YIJbI B
IIPOCTPAHCTBE: YrOJI MEXIy HPsIMOM M IJIOCKOCTBIO, JIBYI'PAHHBIA YIOJI, JIMHEHMHBIM YTroOJI
JIBYIpaHHOrO yria. llepneHaukyissp M HaKJIOHHBIE: PACCTOSHHE OT TOYKM [0 IIJIOCKOCTH,
paccTosiHUe OT NPSIMOM /10 MJIOCKOCTH, MPOEKLUs (GUTyphl Ha MIOCKOCTh. [lepneHuKyIspHOCTb
IUIOCKOCTEH: IpU3HAK IMEPIEHIUKYJSIPHOCTH  [BYX IIIOCKOCTe. Teopema o0  Tpéx

MEPIEHANKYIISIPAX

7.4

[lonsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JIEMEHThl MHOIOIPAHHMKA, BBIMYKJIBIE M HEBBITYKJIbIE
MHOI'OI'PAaHHUKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yroiapHas npusma, rpaHu U OCHOBaHUs

IMpU3MbBI, TIpsiMass W HAKJIOHHAasA IIPU3MBI, OokoBasg ¥ MOJHAs MMOBEPXHOCTh IIPU3MBIL.




[Tapannenenunen, npsAMOYTOJIbHBIN Mapajijienenunen U ero cBoictsa. [lupamuaa: n-yrosibHas
nupamuja, rpaHd U OCHOBAHHC IMUpaMUIbI, 60KOB3.$I U TI0JIHagd TOBCPXHOCTH IMMUpPAMUIBI,
MpaBWibHAs M yceu€HHas NUpaMuja. OJEMEHThl MNpu3Mbl W nupamuibl. [lpaBunbHbIe
MHOT'OTPpaHHUKH: TOHATHUC IMMPABUIIBHOI'O MHOI'OIpaHHHKA, IMPAaBUJIbHAA MpU3Ma W IIPAaBUJIbHAA
UpaMuJia, MpaBUiIbHAsl TPEYrojbHas MUpaMua U MPaBHIbHBIN TeTpasap, Kyo. [Ipencrasienue

O MPaBUJIBHBIX MHOTI'OTpaHHHUKAX: OKTas’Ap, AOACKASAP U HUKOCAAPYTHUC Ceuenus MIpU3MBbI U

ImUpaMHuabl

7.5

CI/IMMeTpI/IH B ITPOCTPAHCTBC: CUMMETPUA OTHOCUTEIIBHO TOYKHU, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTHI

CUMMCTpPUH B TUpaMUax, MapauviCICnuncaax, MpaBuJIbHbIX MHOTOI'PpaHHUKAX

7.6

7.7

BrruncneHne 371€MEHTOB MHOTOTPAHHUKOB: pE&Opa, muaroHaid, yriael. [lmomans OOKOBOIA
MOBEPXHOCTU M TOJHOM TMOBEPXHOCTH MPSAMOW MPU3MBI, IUIONIA[b OCHOBAaHUW, TEOpeEMa O
OOKOBOIl MOBEPXHOCTH TPSMOHN mpu3Mbl. [lnonians OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIbHON MUpaMHJIbI, TeopemMa O IUlom@aau ycedéHHou mupamuabl. [loHsTHe 00 o0BEME.

OO0BEM MupaMuabl, MPU3MBI

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAAIMU IOBEPXHOCTEHN, 00bEMaMu

MMOTOOHBIX TET

Kox

6.1

6.2

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBicHre MaHHBIX C TIOMOIIBIO Tabmui u jguarpamm. CpemHee apudmerndeckoe,
Me[raHa, HauOolbplllee M HaWMEHbIlee 3HAUeHHUs, pa3Max, AUCIepCHs U CTaHAapTHOE

OTKJIOHCHHEC YHCIIOBBIX Ha60pOB

CnyualiHble SKCIIEPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUSA. OJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposTHOCTH ciyyaiiHOTO coOBITHS. BaM30CTh 4acTOTHI W BEPOATHOCTH COOBITHIL.
Ciy4aiiHbI€ OIIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH. BEpOosSTHOCTH COOBITHIA

B OIIbITax C paBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHSIMHU

6.3

6.4

OHepaHI/II/I Hanq COOBITHSIMH: IIEPECCUCHUC, O6T>6,I[I/IH6HI/IG, IMPOTHUBOIIOJIOXHBIC COOBITHS.

HMuarpammel Diinepa. @opmyria CIOKEHUST BEPOSITHOCTEH

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpPOSTHOCTEH. JlepeBO CiydyallHOTO JSKCIEPHMEHTA.

dopMyia MoTHOM BEpOosATHOCTH. HezaBrcumbIe COOBITHS

6.5

Komb6unaropuoe mnpasuino ymHOxeHus. IlepecranoBku u ¢daxrtopuan. Yuciao coderaHuil.

Tpeyronbuauk [lackans. ®opmyna bunoma HeroToHa

6.6

bunapHblii ciydaiiHbIN ONBIT (MCHIBITAHKE), yeTieX U Heyaaya. HezaBucumele nucnbitanus. Cepus

HE3aBUCUMBIX UCIIBITAHUI 10 IEpBOro ycnexa. Cepusi He3aBUCUMBIX UCIIbITaHUN bepHyiu

6.7

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOcTedl. Jluarpamma pacrpeaenenus. [Ipumepsl

pacmpesieieHui, B TOM YKCJIe TEOMETPHUECKOe 1 ONHOMHATILHOE

'



11 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbnsle u niensie yncia. [Ipu3Haku 1eIMMOCTH LENIBIX YUCET

1.2 Crenenb ¢ pallnoHaIbHBIM MOKa3aTesieM. CBONCTBA CTENIEHU

1.3 Jlorapudm uncna. JlecaTHUHBIC U HATYpaJbHBIE JIOTapU(HMBI
2 YpaBHEHHUs U HEPABEHCTBA

2.1 [IpeobOpazoBanue BeIpaKEHUH, COAEPIKAIINX JIOTapU(PMBbI

2.2 [TpeoOpazoBanue BeIpaKEHU, COEPKAIINX CTETIEHU C PallMOHABHBIM [TOKa3aTeleM

23 [Ipumeps! TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [loka3aTenbHble ypaBHEHUS! U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA

Y Cucrembl JMHEHHBIX YpaBHEHMH. PelleHMe NPUKIATHBIX 3a7ad C IOMOILBI CUCTEMBI
. JIMHEWHBIX YPaBHCHUHN

2.7 Cuctembl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3IUYHbIX 00JacTel HAyKU U peasIbHOM KU3HU
3 OyHKIMU U TpaduKu

11 Oynknus. [lepuonnueckue Gynkiuu. [IpoMexxyTku MOHOTOHHOCTH (GyHKIIMHU. MaKCUMYyMBbI U
' MUHUMYMBbI QyHKIMU. Hanbosnbliee 1 HauMeHbliee 3HaueHne (QyHKIUN Ha IPOMEXKYTKE

3.2 Tpuronomerpudeckue QyHKIIMU, UX CBOMCTBA U IpadUKH

33 [Noka3zarenpHas u norapudmMudeckas GyHKINU, UX CBOMCTBA U rpaduku

34 Hcnonp3oBanue rpadukoB GYHKIMI ISl pelIeHNs ypaBHEHUN U IMHEHHBIX CUCTEM

15 Hcnonp3oBanue rpadukoB GYHKIUH TSI KCCIIEAOBAHUS ITPOIIECCOB M 3aBUCUMOCTEH, KOTOpPbIE
' BO3HHKAIOT IIPU PELICHUH 33124 U3 JIPYTUX YUEeOHbIX IPEAMETOB U PEANbHOM KU3HU

4 Hayana maremaTtnueckoro anaiusa

4.1 HenpepoiBHble QyHKIMU. MeTOA HHTEPBAJIOB JUIsl PEILICHHUS HEPABEHCTB

4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii u Gpu3NUeCKUil CMBICI MPOU3BOJHOM

43 [IpousBoaHbie d37eMEHTApHBIX (QYHKIUHA. DOpMyIbl HAXOXKIEHUS TMPOU3BOJHON CYyMMBI,
. NPOM3BEACHUS M YaCTHOTO (DYHKIIUH

44 [Ipumenenne mpou3BOAHON K HMCCIENOBaHHUIO (YHKUHMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
' HaxoxneHnne HanOoJIbIIET0 M HAMMEHBIIETo 3HaueHus! QyHKIIMN Ha OTpe3Ke

45 [IpuMmeHeHre NpPOU3BOAHON ISl HAXOXKAECHUS HAWIy4dllero pelieHus B MPUKIAJHBIX 3ajaydax

JUTSL OTIPEJIENIEHUsI CKOPOCTH Tpoliecca, 3aaHHOTO GOopMYIIoi Wi rpaduxom




4.6 [TepBooOpaznas. Tabnwuia mepBooOpa3HBIX

47 WuTerpai, ero reoMeTpudeckuii U GU3NIECKU CMBICI. Bbryuciienne narerpaia mno ¢popmysie
Herotona — JleiiOHuna

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 ['eomeTpus

[Munuaapuueckas TOBEPXHOCTb, OOpasyiolie  IMWIMHIAPUYECKOM  IMOBEPXHOCTH, OCh
6.1 WIMHIPUYECKOH moBepXHOCTH. [[uuHIp: ocCHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yromas

1 OCh, IUTOIIA/Ib OOKOBOM ¥ IMOJTHOM MMOBEPXHOCTH

Konudeckasi TOBEpXHOCTh, OOpa3yloIIMe KOHUYECKOW IMOBEPXHOCTH, OCh H BEpIIMHA
62 KOHUYECKOW moBepXxHOCTH. KOHycC: OcHOBaHME W BepiIuHa, o0pa3yolias U OCh, IJIOLIA/b
OOKOBOIl M TIOJMHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yloliue U BBICOTA, OCHOBAHHS U

OOKOBast MOBEPXHOCTh

63 Chepa u map: wUeHTp, padauyc, AUAMETp, IUIOIIAAL IOBEpXHOCTU cdeprl. Bzaumuoe

pacnosioxenue cepsl ¥ INIOCKOCTH, KacaTellbHas INIOCKOCTH K cdepe, IUTonIaab chepsl

6.4 N300paxenHne Ten BpalleHHus Ha TUIOCKOCTH. Pa3BEépTKa IMIMHpA U KOHYCa

6.5 KomOunanmu Ten BpamieHHss ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHHK, ONMHCAHHBIN OKOJO cdepsl,

c@epa, BIIMCAHHAs B MHOT'OT'PAHHHUK, UJIU TCJIO BpalllCHUA

[Tonsitne 06 06pEMe. OcHOBHEIE CBOIcTBa 00bEMOB Ten. Teopema 06 00BEME MPSIMOYTOIBHOTO
6.6 napajuienenunena u ciaeactsus u3z He€. OObEM munmmHIpa, KoHyca. OOBEM IIapa W IUIONIANb
cdepsl

[TogoOHsIe Tena B mpocTpancTBe. COOTHOLICHUS MEXIY IUIOMIAASIMU IIOBEPXHOCTEN, 00BEMaMH

6.7
MOAOOHBIX TEN

6.8 CeueHus HUInHApa (r[apannenLHo " NEPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCA (napannenLHoe

OCHOBAHMUIO U IIPOXOAAIICC YCPEC3 BepI_HI/IHy), CCUCHUA 1Iapa

Bekrop Ha miockoctd M B mpocTpaHcTBe. COKEHHWE M BBIUMTAHHWE BEKTOPOB. YMHOXKEHUE
6.9 BeKTOpa Ha uucio. PaznoxeHue BekTopa mo TpéM HEKOMIUIAHAPHBIM BekTOopam. [IpaBuio

napajuienenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUWEM MpPAaBWI JACUCTBUH C

BCKTOpaMHu

IIpssmMoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopamHatel Bektopa. [Ipocreiimme
6.10 3a/la4d B KOOpAMHATax. YTrojl Mexay Bekropamu. CKalipHOE IPOU3BEIEHUE BEKTOPOB.

Boluncnenue yrioB Mexay NPSMBIMM U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOA IIPH

PEIICHUN TCOMETPUUCCKHUX 3aaa4d

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5 Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1 YucnoBble XapaKTEPUCTHKU CIYyYAMHBIX BEJIMYHMH: MAaTEMATHYECKOE OXKUIAHUE, TUCIEPCHUS U




CTaHAApPTHOC OTKJIOHCHUE. HpI/IMepBI IMPUMCHCHHUA MAaTEMATUICCKOI'0 OKUAaHWA, B TOM 4YHCJIC B

3aJauyax M3 TIOBCEJHEBHOM JKM3HM. MaremaTudeckoe OXHJIaHHEe OHHApHOM CiydyailHOM

BeIWUMHBEL. MareMaThdeckoe OXHNJAaHUC CYMMBI CHy‘I&ﬁHBIX BEIMYMH. MaTeMaTH4YeCKoe

OXKHJAaHUC U JUCTICPCHUA TCOMCTPUICCKOTO U OMHOMHUAJIBHOTO pacnpeﬂeneHHﬁ

3akoH OOJBIIMX YHMCENl M €ro posib B Hayke, Ipupoje U oOuiecTBe. BbiOOpouHbBIN MeTon

5.2

HCCIEeq0BaHUN

[IpruMepbl HENPEPBIBHBIX CITyYalHbIX BeIMYUH. [[OHATHE O TUIOTHOCTH pacnpenesieHus. 3a1auu,
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MPUBOJSIINE K HOpMaJIbHOMY pacnpenenenuto. [lonsaTue o HopMaabHOM pacpeaesieHUn

IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIBHON
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Koa
NpoBepsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHHsI OCHOBHOM
00pa3oBaTeILHON MPOrpamMMbl CpelHero 001ero o0pa3oBaHus

Brnagenne MeromamMu [10Ka3aTenbCTB, ANTOPUTMAMU  pELICHUs 3a/lad; yMEHHUE
dbopMynupoBaTh U ONEPUPOBATh MOHATUSAMU: ONPEIEIIEHUE, aKCHOMa, TEOpeMa,
CJIEZICTBHE, CBOMCTBO, MPHU3HAK, OKA3aTelIbCTBO, PABHOCHUJIbHBIE (HOPMYIHPOBKHU;
OpUMEHSTh HX; yMeHHe (opMymupoBaTh OOpaTHOE ¥ MPOTHUBOIIOJIOKHOE
YTBEPKACHUE, MPUBOIUTH IPUMEPbl M KOHTPIPHUMEpPBI, MHCIIOJIB30BATH METOJ
MaTeMaTUYeCKOl WHAYKIMM; TPOBOJUTH JIOKA3aTElbHBIE pACCYXACHUA IpU
peLIeHUH 3ajjady, OLEHMBATh JIOTMYECKYIO NPaBWIBHOCTh DPACCYKACHUH; yMEHHE
ONEpUPOBaTh  MOHATUSAMM:  MHOXKECTBO, IOJMHOXECTBO,  ONEpaluu  Haj
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Jyis
OIMCAHUs PEATIbHBIX MPOIIECCOB U SIBJICHUN U IPU PELLEHUH 33/1a4, B TOM YUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHHE ONEpUpPOBATh MOHATHAMHU: rpad, CBI3HBIN
rpad, nepeBo, 1UKI, rpad Ha IJIOCKOCTH; YMEHHE 3aJlaBaTh M OMNHCHIBATH rpadbl

Ppa3InYHbIMHU CHOCOGaMI/I; HCIIOJb30BaTh I‘pa(bBI IIpU pCUICHUU 3aaa4

YMmenue OIICPHUPOBATE TMOHATHAMHU: HATYpaJlbHOC YHUCIIO, LCJI0€C YUCIO, CTCIICHbL C
[CJIBIM T1OKAa3aTeJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHb C pallMOHAJIbHBIM

IIoKas3aTejieM, CTCIICHb C ﬂeﬁCTBHTeHBHBIM IIOKa3aTecjieM, J'IOl"apI/I(l)M qucia, CUHYC
KOCHMHYC W TAaHI'CHC IPOU3BOJBHOI'0 4YHCJIa, OCTATOK IIO MOIAYJIIO, PAllMOHAJIBHOC

YUCII0, UppaAlUOHATIBHOC YUCJI0, MHOXCECTBA HATYPAJIBHBIX, LEJIBIX, pallUOHAJIBHBIX,




JEUCTBUTENIBHBIX YMCEN; YMEHHUE UCII0JIb30BaTh IPU3HAKH JETMMOCTH, HAUMEHBIIUN
o0ImuMii 1enuTeNb U HauMeHblee ob11ee KpaTHoe, aIropuT™ EBKiIna pu perieHnn
3ajjay; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIUOHHBIMU CUCTEMAMHU CUUCIICHUS; YMEHHE
BBITOJIHATH BHIYMCIICHUE 3HAYCHUN U TPe0Opa30BaHUs BRIPAKEHUH CO CTETICHAMU H
norapupmMamMu, TpPeoOpa3oBaHUs JAPOOHO-PAITMOHAIBHBIX BBIPAKEHUN; yMEHHE
ONEepHUPOBATh TOHSATHAMU: MOCIEIOBATEIBHOCTh, apupMeTHdecKkass MPOrpeccus,
reoMeTpuueckass — mporpeccus, OECKOHEUHO  yObIBaromas  reoMeTpuyecKas
IIPOrpeccHsi; YMEHHUE 3a/laBaTh IOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE OINEpUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHClia, MOJYJb M apryMEHT KOMIUIEKCHOTO YHCIIa,
dopmMa 3amMcH KOMIUIEKCHBIX 4YHCeNl (IeoMeTpHuecKas, TPUTOHOMETpHUYECKas Hu
anreOpandeckas); yMeTh MPOU3BOAUTH apUPMETHIECKHE TEUCTBHS C KOMIJICKCHBIMH
YUCIaMU; IPUBOJIUTH IPUMEPHI UCIIOJIB30BaHUs KOMILIEKCHBIX YHCEN; ONIEpUPOBATh
HNOHATUAMU: MaTpula 2x2 u 3%3, onpeAeauTeNlb MaTPULIbl, FEOMETPUUECKUN CMBICTT

OIIPCACIINTCIIA

YMeHue  onepupoBaTh  IOHATUAMU: palMOHaIbHBIE,  UpPpaLOHAJIbHBIE,
NOKa3aTebHbIe, CTETIEHHBIE, TOTapU(PMHUECKUE, TPUTOHOMETPUIECKHAE YPABHEHUS U
HEPAaBEHCTBA, HUX CHUCTEMBl, YMEHHUE OIEpPUpPOBaTh IOHATUAMHU: TOMKIECTBO,
TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHHI, HEPAaBEHCTB M CUCTEM; YMEHHME DeEIIaTh
YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO PA3JIMYHBIX NPUEMOB; PEIIATH
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBl C IIApaMETPOM; IIPUMEHATh YpaBHEHMS,
HEPaBEHCTBA, UX CHUCTEMBl MU PEIICHHs MaTeMaTHYeCKMX 3aJad M 3a4ad M3

Pa3JINYHBIX oOacrei HAayKH U peaﬂBHOﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (YHKLHSA, YETHOCTh (PYHKLUUH, NEPUOJUUYHOCTH
(GYHKIMM, OTrpaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTb (DYHKIHH, O3KCTPEMYM
¢yHkuMu, HauOoJblllee W HaMMEHbIIEEe 3HAYCHHS (QYHKLUMU Ha IPOMEXKYTKE,
HenpepblBHAas (QYHKIMS, acUMNTOTHl rpaduka (yHKUMM, @epBas U BTOpas
npou3BojHas (YHKLUMH, T€OMETPUYECKMH M (U3UUECKUH CMBICI IPOU3BOIHOM,
nepBooOpa3Has, Onpelel€HHbI WHTerpai, yMEHHEe HaXOAWTh aCHUMMTOTHI Ipaduka
(GYHKLINHU; YMEHHE BBIYUCIATH MPOU3BOIHBIE CYMMBI, NMPOU3BEICHHS, YAaCTHOTO U
KOMIO3UIMK (DYHKIUH, HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduKy (QYyHKIHH,
YMEHUE HAXOAWUTh MPOU3BOJHBIC 3JIEMEHTapHBIX (DYHKIMI; YMEHHE HCIIOJIb30BaTh
MIPOU3BOHYIO JUIsl UCCIeI0BAaHUS (PYHKIIUM, HAXOAUTh HAaNOOJIbIINE U HAUMEHbIIINE

3Ha4eHUs1 (QYHKUUI; CTpOUTh TpadUKM MHOTOYJICHOB C HCIIOJIB30BAaHMEM alllapara
MaTEeMaTUYeCKOTO  aHaju3a; [PUMEHSATh IPOU3BOJHYIO  JUISI  HAXOXACHUA
HaWIy4llero peuleHus B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMHUYECKUX I

bu3HYecKuX 3a7a4ax; HaXOUTh TUIOMATH U O0BEMBI PUTYD C IIOMOIIBIO HHTErPasia;
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IIPUBOAUTH IIPUMCEPHBL MaTeMaTU4ICCKOIo MOACIIUPOBaAHUA C IIOMOIIBIO

muddepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk QyHKIUH, oOpatHas QyHKIuS,
KOMMO3uLMs QyHKIMM, TuHeHas GyHKIMA, KBagpaTHuHas (QyHKIM, paluoHaIbHas
¢yHKuus, cTeneHHas (QYHKOMSA, TPUTOHOMETpUYECKHE (YHKLUUH, OOpaTHBIE
TPUTOHOMETpUYECKHE (DYHKLUM, IOKa3zaTelbHass M Jiorapupmuueckas (QyHKIUM;
YMEHUE CTPOUTHh TpauKH H3yYEHHBIX (DYHKIHMHA, BBINOJHATH NPEOOpa3OBaHUA
rpa¢pukoB (QyHKIMHA, HCHOIB30BATh TpapuKM A8 M3Y4YEHUS IPOLECCOB U
3aBUCUMOCTEH, MPU pElIeHUH 33734 U3 JPYTHX Y4eOHBIX NPEAMETOB M 3ajau W3
peanbHOM JKU3HU; BbIpaXKaTb (HOpPMyJaMH 3aBUCUMOCTH MEXKAY BEJIUYMHAMM;
UCTIOJIb30BaTh CBOMCTBA U rpadku (YyHKIMHN AJIs1 peIIeHHs YpaBHEHHIA, HEPAaBECHCTB
U 33Ja4 C IapameTrpamM; M300pa)xkaTb Ha KOOPJIMHATHOW IIOCKOCTH MHOXECTBa

pELLIECHNI YpaBHEHHUI, HEPABEHCTB M UX CUCTEM

YMeHue penath TEKCTOBBIC 33a4l Pa3HBIX TUIIOB (B TOM YMCIIE HA TPOIEHTHI, T0JIA
U 4YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 3aJa4dl U
objacTu ympaBieHHS JIMYHBIMA H CEMEWHBIMU (DMHAHCAMU); COCTaBISTh
BBIPDAXXCHHUsI, YPABHEHMS, HEPABEHCTBA W HX CHUCTEMbl II0 YCIOBHMIO 3a1ayH,
UCCJIEIOBATh MTOJIyUEHHOE PEIlIeHUE U OLIEHUBATh MPaBJONOA00HOCTh Pe3yIbTaTOB;
YMEHHUE MOJEIIMPOBATH PEAIbHBIE CUTYAllMM Ha SA3bIKE MAaTeMaTUKHU; COCTAaBJIATH
BBIPDAXKEHHUS, YPAaBHEHMS, HEPABEHCTBA W HX CHUCTEMbl [0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh TIOCTPOEHHBIE MOJENHW C HCIOJIb30BAaHUEM armapaTa anreOpsl,

MHTEPIPETUPOBATH ITOJIyYEHHBIA pE3yIbTaT

YMeHue omnepupoBaTh IMOHATUSIMM: CpeqHee apu(MeTH4ecKoe, MeuaHa,
HauOoJbIlleeé W HAWUMEHblIEe 3HAYeHMs, pa3Max, JUCIEpPCHUs, CTaHJIApTHOE
OTKJIOHEHHE  4YHCIIOBOrO Habopa; yMEHHE U3BJEKaTh, HHTEPIPETUPOBATH
UHPOpPMALIMIO, MpPEACTABICHHYI0 B Talnuuax, Ha JguarpaMmmax, rpadukax,
OTPAXXAIOIYI0 CBOMCTBA pealibHbIX IPOLECCOB U  SBJICHUM; INpeACTaBIsATh
UHPOPMALIMIO C TIOMOLIbI TAaONMIl M JuarpamMM; HCCIIEAOBaTh CTATUCTUYECKHE
JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM Tpa)UuecKhX METOJOB M DJIEKTPOHHBIX
CpeACTB; TpaHUUecCKH HCCIEAOBaTh COBMECTHbIE HAONIOJCHUS C IOMOILBIO

JlMarpaMM pacCerBaHMs U JIMHEHHON pErpeccuun

YMeHue omepupoBaTh IMOHATUSMH: CIIy4allHBIH OINBIT U Cily4aiiHOe CcOOBITHE,
BEPOATHOCTh  CIy4aHOTO  COOBITHS; yMEHHME BBIYUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaUUecKuX METOOB; MPUMEHATh (OPMYJIBbl CIOXKEHUS |
YMHOXEHUSI BEPOSITHOCTEH, (hopMyIly MONHON BeposTHOCTH, (hopmyriy bephymm,
KOMOUHATOpHBIE (PaKThl U POPMYJIbI; OLIEHUBATH BEPOATHOCTH peaIbHBIX COOBITUH;

YMEHUE OIIepUpOBaTh NOHATHAMU: CIydaliHas BEJIMYMHA, PaCIpEICIICHHUE

BepOHTHOCTCﬁ, MaTEMaTUUICCKOC OKUJaHUC, NUCIICPCUA U CTAHAAPTHOC OTKIIOHCHUC




CIIy4aifHOM BeNWYMHBI, (DYHKUUU pacmpeleieHus U IUIOTHOCTH PaBHOMEPHOTIO,
MOKAa3aTeJIbHOTO W HOPMAJILHOTO PACIPECICHHUI; YMEHHUE HCIIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeaeseHH sl pelleHns 3a/1a4; 3HAKOMCTBO C MOHSATUSIMU: 3aKOH

OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX HWCCIICIOBAHUM;, yMEHHE MPUBOIUTH
IpUMEphl MPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOAHBIX U OOIIECTBEHHBIX

ABJICHUSX; YMEHHE OIEPUPOBATH MOHITUSIMM: COYETAHUE, IEPECTAHOBKA, YUCIIO
COUeTaHWM, 4YHUCIO TMepecTaHoBOK; OuHOM HploTOHa; yMeHHMEe NPUMEHATH
KOMOMHATOpHbIE (aKThl W pAcCCYXKACHHUS JUIS pEIICHUs 3aaad; OILICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHI; COCTaBISATH BEPOATHOCTHYIO MOJENb W

MHTEPIPETUPOBATH IIOJIyYCHHBIA pE3yIbTaT

YMeHue ornepupoBaTh MOHATHUSMHU: TOYKA, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMUMHA YTJIa, TNIOCKUH YToJl, IBYTPaHHBIN yroJl, TpEXTPaHHBIN yroi,
CKPEIIUBAIOIINECS TPSMbIE, MapauIeIbHOCTh U MEPINEeHIUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH, Yroil MEXIy NpSIMBIMHU, YTOJ MEXIy MPSMOW U IJIOCKOCTBHIO, YTOJl
MEXIY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH IO IUIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHM, YMEHHE HCIOJIb30BaTh MPHU PEIICHUH
3a/1a4 M3y4YeHHbIE (DAKTBI M TEOPEMBbI TUIAHUMETPHH, YMEHHE OIIEHHWBATH pPa3MEphI
O00BEKTOB OKPY’KAIOIIETO MHpPA; CTPOUTH MATEeMAaTUYECKHUE MOJENIU C MOMOIIBIO
FEOMETPUUYECKUX TOHITHI M BEIWYUH, pellaTh CBSI3aHHBICE C HUMH TMPAKTHUYECKUE

3a1a4uun
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YMeHue omnepupoBaTh MNOHATHAMH: IUOmAAb  (Gurypel, o00BEM  QUrypHl,
MHOTOTPaHHMK, IPaBWIbHBII MHOTOTpaHHHUK, CEYEHHE MHOIOIpaHHUKA, KYO,
napajieNienuIe]], Ipu3Ma, mupamMmua, GUrypa u moBEpXHOCTh BPAILCHHSI, IIHITHH/IP,
KOHYC, map, cdepa, miomaas chepsl, II0maasr MTOBEPXHOCTH TUPAMUIBI, IPU3MBI,
KOHyCa, IWINHIPA, 00bEM Ky0a, MPSAMOYroJbHOTO Mapajuleienuieia, MUpaMubl,
NpU3MBbI, LHWIMHAPA, KOHyCAa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEYCHUs KOHYyca U
WIMHAPA, TapayieIbHbile OCH MM OCHOBAaHHWIO, CCUCHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, MUINHIPa, KOHyCa; YMEHUE CTPOUTh CEUCHNE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYpbl M TIOBEPXHOCTH BPAILICHUS, UX CCUCHUS, B
TOM 4YHCJIC C IIOMOINBIO JJICKTPOHHBIX CPEACTB, YMCHHEC IPHUMCHATH CBOICTBa
reOMEeTpUYeCKuX  (Guryp, camMoCTOATENbHO  (OPMYJIMPOBAaTH  ONpEICTICHHS
U3y4aeMbIX  (QUTYp, BBABUTATh THUIOTE3BI O CBOWCTBAX W  IPHU3HAKax
reoMeTpuueckux (uryp, oOOCHOBBIBATH MJIM ONPOBEPraTh MX; YMEHHE HPOBOJHUTH
KiIaccuukanuio QUryp Mo pazddHBIM TPU3HAKAM, BBITOJIHATH HEOOXOJMMBIC

JOIMOJIHUTCIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh MOHSITUSIMM: JBUKEHHE B TMPOCTPAHCTBE, MapalieNbHBIH
NepeHOC, CUMMETPHsI Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa30BaHU(

no100us, no00HbIe (PUTyphl; yMEHHE paclO3HaBaTh paBHbIE U MOJO00HBIE (DUTYPHI,




B TOM YHCJE€ B IPUPOJIE, UCKYCCTBE, apXUTEKType; HCIOIb30BaTh I€OMETPUUECKUE

OTHOIICHHA IpH PCUHICHUMU 3a/1ad, HaXOAUTb T'COMCTPUUYCCKHUC BCIMYHHBI (IIJII/IHa,
yTOJ1, IJIONIA b, 00BEM) TIPU PEIICHUH 33]1a4 U3 APYTHX Y4YeOHBIX MPEIMETOB U U3

peaﬂbHOﬁ JKU3HH; YMCHHUC BBIUYUCIIATH I'COMCTPHYCCKUC BCINYMUHBI (I[JII/IHa, yroiu,
Iomaab, 00BEM, TUIOMIAAb MOBEPXHOCTH), WCHOIB3Ys HW3yYeHHBIE (GOPMYIBI U
MCTOJbI, B TOM 4YHCJIC. IUIOIIAAb ITOBCPXHOCTHU MNHUPpAMHUAbLI, MPU3MbI, KOHYCA,
HWIMHAPA, Tuiomanb cdepbl; 00bEM KyOa, NPSIMOYTOJBHOTO IapasuielenuIea,
nupamMu/ibl, IPU3MbI, OUJIWHApPA, KOHYCA, MIapa, YMCHUC HAXOAWUTb OTHOIICHHC

00BEMOB MOAOOHBIX PUTYD

12
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YMeHne onepupoBaTh MOHATHSAMU: NPSIMOYIOJbHAs CHUCTEMa KOOPJAMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHUCIIO, pa3joXeHHe BEKTOpa Mo 0a3ucy, CKalsIpHOE MPOU3BEIECHHE, BEKTOPHOE
MPOU3BEAECHUE, YrOJI MEXKIY BEKTOPAaMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM U
KOOPJIMHATHBIA METOJA JUIsl pElIeHUs TeOMETPUYECKHMX 3aJad M 3aJad JApPYyTrHux

y4eOHBIX PEIMETOB

YMeHue BBIOUpATh TOIXOISAIIMA METON Ui pelICHHsS 3a/add; I[MOHUMaHHE
3HAYUMOCTH MAaTEMAaTUKH B M3yUYEHUU MPUPOAHBIX U OOIIECTBEHHBIX IMPOIIECCOB M
SBJICHWI; YMEHHE DPAcTO3HaBaTh IMPOSBIICHHE 3aKOHOB MaTEeMaTHKU B HCKYCCTBE,
yYMEHHE MPUBOIUTH MPUMEPHI MAaTEMaTHUYECKUX OTKPBITUH POCCHMCKONW U MHUPOBOM

MaTE€MaTU4YECKON HayKu

{



INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Koxn
1 Hucna u BEIYUCIIEHUSA
1.1 HarypanbHsle u nenslie yncia. [Ipu3Haku 1eIMMOCTH LENbIX YACET
- Parmonaneubeie uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, MPOLECHTHI, OCCKOHEYHBIC
. NepUuoIM4ecKue 1poou
13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHH. J[efcTBHsA ¢ apuMETHUYECKUMH KOPHSIMH
' HaTypaJbHOHN CTENEHU
1.4 Crenensb ¢ nensiM nokasarenaeM. CTeneHb ¢ palMoHaIbHBIM NToKa3aTesieM. CBOMCTBaA CTENEHU
Ls CuHyc, KOCHMHYC W TaHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
. YKCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTH4HbBIC U HATYpaJIbHBIE JIOTAPU(DMBI
JleWicTBUTENbHBIE YHUCIA. ApH(QMETHYECKHE OINepalud C JACHCTBUTEIBHBIMH  YHUCIIAMH.
1.7 [TpubnnkEHHBIE BBIUMCICHUS, MpaBUIa OKPYIJICHHs, INPUKUAKA M OLEHKa pe3yJsibTaTa
BBIYMCIICHHUI
1.8 [IpeobOpazoBanue BhIpaXKeHUH
1.9 KomiuiekcHble uncna
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-palIMOHATIBHBIC YPABHEHUS
2.2 HppaunroHanbHbIe ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHEHUs
24 [TokazarenbHble U JorapuPMUUECKHE ypaBHEHUS
2.5 ensie u 1poOHO-paliOHATBHBIE HEPABEHCTBA
2.6 UppanmonansHbie HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruecKue HEPABEHCTBA
2.9 Cucrempl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Matpuia cuCTeMBbI JINHENHBIX YpaBHEHUH. ONpeeanTens MaTpULbl
3 @OyHKIMK U rpaduku
11 @Oyukims, cnocoObl 3amanus QyHkuuu. I'padux ¢ysxmmu. B3aumbao oOpatHble ¢GyHKUIMU.

Yérnplie u Heu€THbIe pyHKIMU. [lepuoanueckue GyHKIUN




OO6mactp ompeneneHuss U MHOXECTBO 3HaueHud ¢yHkuumud. Hynmu dyskoum. I[TpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHUHHMYMBI
¢bynkuun. Hanbosnpiiee 1 HauMeHbIIee 3HaueHue (DYHKITMN Ha IIPOMEKYTKE

13 CreneHHas QyHKLUS C HATYpaJbHBIM U LIENIBIM NOKa3aresneM. E€ cBolicTBa u rpadguk. CBolicTBa
. U rpauK KOpHA n-0i CTeneHn

34 Tpuronomerpuueckue GpyHKIIUH, UX CBOWCTBA U TpapUKU

3.5 IToka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

16 Touku paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBoHCTBa (yHKIMHA, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnegoBaTenB HOCTH, CIIOCOORI 3aMaHUs ITOCIEI0BATEILHOCTEH

3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyJia CI0KHbBIX IPOLEHTOB
4 Hauana marematnueckoro anaimsa

4.1 [TpousBonnas Gpynkiun. [Ipon3BoIHBIE 2IEMEHTAPHBIX (QYHKIUI

42 [IpumeHeHre TPOM3BOAHOM K MCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh M SKCTPEMYMBI.
. HaxosxneHue HanOobIIero 1 HaMMEHBIIEro 3HaYeHUs (PYHKIIUHM Ha OTpe3Ke

4.3 [TepBooOpasnas. MaTerpan
5 MHoOX€eCTBa U JIOTHKA

5.1 MHoecTBO, onepaluy HaJl MHOXecTBamMu. [luarpammsl Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHoCcTh

6.3 KomOunaropuka
7 I'eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuku

7.4 Tena u MOBEpXHOCTH BpalleHUS

7.5 Koopannatsl 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Maremaruka: ainreOpa 1 Hadyajia MaTEMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u
Hayana matematndeckoro ananu3a. 10-11 knacc. Anumos 1. A., Konarun FO.M., TkaueBa
M.B. u np. AkronepHoe oduiectBo «M3natensctBo «IIpocBemienue»

* Maremaruka: anreOpa 1 Hadyajla MaTEMaTUYECKOIO aHanu3a, reomerpusd. ['eomerpus. 10-
11 xnacc. Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. AkunonepHoe o6111ecTBo

«3narensctBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETH
NHTEPHET

https://myschool.edu.ru/




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63
	Страница 64
	Страница 65
	Страница 66
	Страница 67
	Страница 68
	Страница 69
	Страница 70
	Страница 71
	Страница 72
	Страница 73
	Страница 74
	Страница 75

