MHHHUCTEPCTBO IIPOCBEIEHUAS POCCUMCKON ®EJAEPALTMHA

MuHHCTEPCTBO 00pa3oBaHHs H MOJIOAEKHON MOJHTHKH CBepaIoBeKoii 061acTu

AnvuHHCTpanuu ropoackoro okpyra Cyxoii Jlor

PACCMOTPEHO
ﬂpenceﬂaTenL KMC

@,

Bexerosa O.A
[Tporoxomn Nel
oT «28» aBrycra 2023 r.

MAOY COII Ne 10

COI''TACOBAHO YTBEPXJIEHO
3aMecTUTENh TUPEKTopa 10 glﬁ/pjc'xfop' MAO_Y Co1a

y4eOHO-BOCIIMTATEIHOU /Nﬂ( : o %
pabote |lz 3 2\l JAADY -

AP ‘ TN e 2=/
% o e \% 72, l IIpocBupsikoBa O.A
Kocreutesa H.JI Tlpuka3 Nel65-ox/
WupopmanmoHHas crpaBka ot «31» asryera 2023 T.
oT «30» aBrycrta 2023 .

PABOYAS IPOTPAMMA
(ID 591338)

yueOHoro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHAJIM3a.

Yriy0/seHHbIi YPOBEHb)

115t ooyuaroruxest 10 — 11 kimaccos

HoBonbimmunckoe 2023



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajla MaTEMaTHYECKOTO aHAIU3a» SIBISETCS
OJHUM M3 HauboJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE U a0CTPaKTHOE MBIIUICHUE O0y4aroluXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyIupyeT CBOH
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayad MAaTeMaTUYECKOrOo aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCI B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJS JAJTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEaJbHbIX CUTYAaIlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHMH,  3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 crnenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 32 TIIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTonmuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JISKUT ACSITEIbHOCTHBIN NMPUHIUI 00yYeHHUS.

B crpyktype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOrO
aHallM3a» BBIICTICHBI CIEAYIONINE COJEpKATEIIbHO-MEeTOANYecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa M Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOAMYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JaHHbIN
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeauHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
NIMPOKUM MATEMaTHYCCKUM aIlliapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJEIh pPEabHOM
CUTYaIluH, MPUMEHATh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, JIs
peIleHusI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTHUYECKOM 3a/adn, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMINX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJBbIX 4YHUCEN, O0cCOoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHUIECKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iIMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJICJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbrare oOydJaromuecss OBIAAEBAIOT PAa3jMYHBIMH METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIlMOHATIbHBIX, TOKA3aTENIbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJbIINX U HAMMEHBIIUX 3HAYEHUN (PYyHKINU.
Jlannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (QopmynaMm, mpeoOpa3oBaHUs  pPalUOHAIBHBIX,
UPpAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3zydeHuio airedpanuecKkoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0ydaroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnreoOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToM4eckass JUHUS «DyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3yueHue creneHHou,
MIOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU IS pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBATh MOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha Pa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenpHass nuHuA «Havana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/]ad,
JOCTYIIHBIX OOYYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHUS MAaTEeMaTHUYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOaUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE DPa3feiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydaroleMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIECHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaromnuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUSI MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aireOpbl H
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAIMH TOJYyUYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTrO Kypca IIMPOKO HCIOJIB3YeTCs JJIA pelieHus] MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadamna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOIICHTHI,
OeckoHeUHbIe mepuoanueckue npoou. [lpuMeHeHue npoOed W MPOIECHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JNEeWCTBUTEIBLHOTO YHCIIa M €ro cBoicTBa. [IpubamkéHHBIC BHIYMCIICHUS, MTPaBHIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenasiM nokazareneM. buHom HerooroHna. Hcnons3oBanue
noAXosIEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATYpalibHOM CTEIIEHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPIKAIINX CTCIICHH M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHEBIE METOJIbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI perIeHus

Jorapu(pMUYECKUX ypaBHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENEITUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 334a4 C I[OMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@yHkus, crnocoObl 3amaHus (QyHkIuU. B3auMHO oOpartHble (QYyHKIUU.
Kommnosummst pynkiuii. I'paduk  yHkium. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHHUMYMBbI
¢ynxun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATyPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITociaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIEH MeOMETPpUUYECKON
MIPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTpeccUuu Uil PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOUYKH pa3pbhiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIHU.

[IpousBogubie  smemeHTapHbix  ¢yHkmuil.  I[IpoumsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputMma EBkinuaa 15 penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oli cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3lu4HbIX O0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs] YpaBHEHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady W3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
NPUKIAJAHBIX 3ajadax, Uil OINpPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJIION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuaibHbIX  ypaBHEeHUH. Marematuyeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakKJaHCKOro oOiiecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

chOpPMHPOBAHHOCTh, yMEHHUS TPHUMEHSATh MaTEMaTHUYeCKHe 3HAaHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mpodeccnr u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 penieHus 3agad B o0JiacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKHd KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHIATHIMH, (DOpPMYyIHUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BHIBObL;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KAaK HCCIENI0BAaTEIbCKAU MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOr0 0ObEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BbLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXHOCTD uHbopMauu o CaMOCTOSATEIIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUSs, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUsI, COMOCTABIATh CBOU CYXKICHHS C CYXKICHHSAMU JPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOpHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHuUs ¢
y4IETOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHCHUSI HECKOJIBKHUX JTIOMICH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 10 kiaacceoOyyarommiics NHOTYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yuciaa 1 BBIYUCTICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPALOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JPpOOM M TPOLEHTHI JUIsl PEIICHHs] MPUKIAAHBIX 3a4ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJB30BaTh MOAXOANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YMCEN AJS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMHU: JIOTapU(PM UHKCIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJI0BOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATH MOHATHUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBI CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAKEHUH, COJEPIKAIINX CTEIEHH C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMSI, CIIOCOOBI 3aaHus (pyHKUUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3ULMUSA (QyHKUMWA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QyHKUNU, HYJIU PYHKIINH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs! (PYHKIMS C HATypaJbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0Ka3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTUUHas U ApOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHUI;

CBOOO/IHO ONEpUPOBATh TOHATUSMHU: TPUTOHOMETPUUYECKAsT OKPY HOCTb,
OIpeJeIeHHE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA i1 MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y BEIMYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIOHEHLIUAJIBHBIA POCT, (JOpMYyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHajlu3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINUK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMN ISl pEIICHUS 3a]1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMH, KacaTelabHas K rpaduky QyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (DYyHKIUH, 3HATH IPOU3BOIHBIC IIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUU 3a/1a4 U3 IPYTUX YY€OHBIX MPEAMETOB;

CcBOOOJHO OMEpHpPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0yuyenuss B11 KijacceoOydaromuiicss TMOJYYUT CIEAYIONINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHbIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen 1Sl pelieHus 3a1ad, NPUMEHSTh
anroput™m EBkinia;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE UYWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OTEPUPOBATH TOHITHIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIE H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauuecKue METOIbI [ PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIUMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIY4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUsT CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (GOpMyJIod WIu
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMHA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJCcTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kourpoabupie  Mpaxruyeckue o0pa3oBaTebHbIC
padoThI padoThbI
pecypcbl
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 1 Bbu6nunoreka LIOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://myschool.edu.ru/
ypaBHEHUH

) Oynkiun u rpapuku. Crenennas GyHKIHS C 12 1 Bbu6mmotreka [JOK
LEJIBIM TI0Ka3aTelIeEM https://myschool.edu.ru/

3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 18 1 bubnnorexa [JOK
HppanmonanbHble ypaBHEHUS https://myschool.edu.ru/

4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 1 bubmmnoreka HOK
ypaBHEHUSA https://myschool.edu.ru/

5 Jlorapudmuueckast GyHKIIHS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://myschool.edu.ru/

6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1 bubmuorexa [JOK
YpaBHEHUS https://myschool.edu.ru/

bubnunoteka [IOK

7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 https://myschool.edu.ru/

bu6nunoteka LIOK

8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 https://myschool.edu.ru/

9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypenI
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHE HEPABCHCTBA
5 KommniekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMbl paliioHaIbHBIX, HPPALMOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Jlara nudposwIe
Ne i/m Tema ypoka Kontpoabubie IIpakTnyeckue bp
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 [[MHOX€ecTBO, OTIepaliy HaJl 1 bubmmoreka [JOK
MHO>KECTBAMU U UX CBOMCTBA https://myschool.edu.ru/
bubnunoreka LIOK
2 narpaMmmsl Ditsiepa - Benna 1
Jluarp P https://myschool.edu.ru/
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 bubnuoreka [IOK
arnrmapara i peleHus 3a1a4 https://myschool.edu.ru/
4 PanmonansHbie yncna. OOBIKHOBEHHBIC U 1 bubnuoreka [{OK
JeCATUYHBIE IpoOu https://myschool.edu.ru/
5 [TpornieHThl, 6eCKOHEUHBIE TEPHOAUUECKUE 1 bubmmnoreka HOK
apobu https://myschool.edu.ru/
5 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1 bubmuoreka [IOK
pEeLICHHS TPUKIAIHBIX 3a1a4 https://myschool.edu.ru/
7 [elicrBuTenbHble yncia. PanmonansHbie U 1 bubnnorexa [JOK
UPPALMOHAIIbHBIE YHCIIA https://myschool.edu.ru/
3 Apudmernueckre onepanum ¢ 1 bu6muoreka [JOK
JIEWCTBUTEIIbHBIMU YU CIIAMHU https://myschool.edu.ru/
9 Monynb 1eHCTBUTETHFHOTO YHCIIA U €T0 1 bubnunorexa LIOK
CBOMCTBA https://myschool.edu.ru/
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
bu6nunorexa LIOK
10 OKpYIJIEHUs, IPUKHJIKA U OLIEHKA 1

pe3ynbTara BEIUYUCICHUN

https://myschool.edu.ru/




1 OCHOBHBIE METOIbI PEIICHUS LIEIIBIX bubnmnoreka HOK
YpaBHEHUU https://myschool.edu.ru/
12 OcHOBHBIE METO/IbI PelIeHUs APOOHO- bubmmoreka [JOK
palMOHAJIBHBIX YPaBHEHUH https://myschool.edu.ru/
13 OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U bubnmnoreka HOK
JIPOOHO-PAMOHAILHBIX HEPABEHCTB https://myschool.edu.ru/
MHorowieHsl OT OJHON MEPEMEHHOM.
bubmuoreka [{OK
14 Jlenenre MHOTOYJIEHA HA MHOTOWIEH C
https://myschool.edu.ru/
OCTaTKOM.
bubmuoreka [{OK
15 Teopema be3
p M https://myschool.edu.ru/
16 MHOro4eHs! ¢ HeIbIMU bubmuoreka [{OK
koa(urmentamu. Teopema Buera https://myschool.edu.ru/
. N bubmuoreka [IOK
17 Pemienne cucrem TMHENWHBIX YpaBHEHUN
https://myschool.edu.ru/
N N bubnuoreka [{OK
18 Pemienne cucrem TMHENWHBIX YpaBHEHUN
https://myschool.edu.ru/
19 Matpuia cucTeMbl TUHEHHBIX YPaBHCHUH bubmmorexa [IOK
P P ' https://myschool.edu.ru/
20 Onpenenurens MaTpuLbl 2X2, €ro bubnnorexa [JOK
T€OMETPUYECKUN CMBICIT U CBOMCTBA https://myschool.edu.ru/
21 Brruncnenue onpeaenuTens bubmmorexa LIOK
p https://myschool.edu.ru/
99 [IpuMeHeHue onpenenuTens A pereHus bu6muoreka [JOK
CHCTEMBI JINHENHBIX YPAaBHEHUN https://myschool.edu.ru/
93 Pemenune npuknaaHeixX 3a1a4 ¢ MOMOIIBIO but6mmorekxa [IOK
CHCTEMBbI JINHENHBIX YPaBHEHU https://myschool.edu.ru/
24 Kontponbhas padota: "PanronanbHbie bubnuorexa [JOK




ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

Crnoco0sI 3a1anus GyHKIuA. B3anMHuo

https://myschool.edu.ru/

bubnunoreka LIOK
25 oOparnble pyHkiu. Kommosumus
P . Oy B https://myschool.edu.ru/
GyHKIHA.
26 I'paduk dpyHkumu. DnemeHTapHbIe Bu6muoteka [JOK
npeoOpaszoBanus rpadukoB QyHKINN https://myschool.edu.ru/
97 OO6nacth ornpeaesIeHUs] 1 MHOYKECTBO bubnnorexa [JOK
3HAUCHUH QYHKINH https://myschool.edu.ru/
98 Hynu dynknun. [IpomexyTtku Bbu6moteka [JOK
3HAKOIIOCTOSIHCTBA https://myschool.edu.ru/
29 YérHbie 1 HeUETHBIC (DYHKIINU. Bbu6moreka [JOK
[lepuonnyeckue GyHKIHN. https://myschool.edu.ru/
30 [TpomexyTKM MOHOTOHHOCTH (DYHKITUH. bubmuoreka [IOK
MakcuMyMbl 1 MUHUMYMBI (PYHKIIMH https://myschool.edu.ru/
31 HawnGopiiee 1 HauMeHbIIIee 3HAYCHHE bubmmoteka IIOK
(GYHKIHU Ha TPOMEXKYTKE https://myschool.edu.ru/
JInnelinas ¥ kBagpaTuaHast GQyHKIUH.
P by bubmmoteka IIOK
32 DNeMEHTapHOE UCCIICIOBAaHUE
. https://myschool.edu.ru/
MOCTPOCHHE TPaAPHUKOB ITUX (PYHKLIUH
00HO-TMHEHAs QYHKITHH.
M by bubmuoreka [{OK
33 DJIeMEHTapHOE UCCIICIOBAaHUE H
. https://myschool.edu.ru/
NocTpoeHue rpauKoB ITUX QyHKIUN
34 Crenens c 11eJIbIM TTOKa3areneM. bunom bubmmoreka [JOK
Herorona https://myschool.edu.ru/
Crenennas KIIHSI C HATYPaJTbHBIM H
dyn R ypv but6mmoreka [IOK
35 1eNbIM nokasareseM. E€ cBoiicTBa u

rpaduk

https://myschool.edu.ru/




36 Kontponbnas padora Ne 3: "Crenennas bubnmnoreka HOK
¢ynkuus. E€ cBolicTBa u rpadux" https://myschool.edu.ru/

37 ApudmeTnueckuii KOpeHb HaATypaJIbHOM bubmmoreka [JOK
CTEIEHHU U €ro CBOKMCTBA https://myschool.edu.ru/

38 [Ipeo6pa3oBaHMsl YUUCIIOBBIX BBIPAKEHUIH, bubnuoreka [JOK
COAEpKAIIUX CTENECHU https://myschool.edu.ru/

39 BriHeceHre MHOXKUTENS U3-110]1 3HaKa bubmuoreka [{OK
KOpHS https://myschool.edu.ru/

40 Buecenne MHOKUTENS IO/ 3HAK KOPHSA bubmmorexa [IOK
https://myschool.edu.ru/

41 Cokpaienue apo0ei, coepikaimnx bubnnorexa [JOK
pauKaIbI https://myschool.edu.ru/

42 [Ipeo6pa3oBanue nppalmoHaIbHBIX Bbu6motreka [JOK
BBIPAKECHUI https://myschool.edu.ru/
43 Uppanmonanbabie ypaBHEHUS Eg{i?;&tﬁﬁili Itju.ru /

44 O06nacTh TOMyCTUMBIX 3HAUCHUM bu6nmorexa LIOK
VUPPALMOHAIBHOTO YPaBHEHUS https://myschool.edu.ru/

45 OCHOBHBIE METO/IbI pELICHUS bubnnorexa [JOK
UPPALMOHAIIBHBIX YPaBHEHUN https://myschool.edu.ru/

46 PaBHOCHIIBHBIE IEPEXOIBI B PEMIEHUN but6mmorexa [IOK
UPPALMOHAIILHBIX YPaBHEHUN https://myschool.edu.ru/

47 Pemenne nppaninoOHAIbHBIX YPaBHEHHUN Bubmmorexa [IOK
https://myschool.edu.ru/

48 Pemienne uppamoHabHBIX YpaBHEHUM Bubmmorexa [IOK
https://myschool.edu.ru/

49 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU bubnuotexa [JOK

Kak (QyHKIIMHM 00OpaTHOW CTETIEHH ¢

https://myschool.edu.ru/




HaTypaJIbHBIM I1OKa3aTCJICM

Ypok 00001IeHNS U CHCTeMaTU3aluN

bubnunoreka LIOK

50
3HAHUI https://myschool.edu.ru/
KonTponsHas padora Ne 4: "ColicTBa u
o1 auK KOpHS N-O CTENICHH bubamorexa LIOK
P P i https://myschool.edu.ru/
HppanroHanbHbIe ypaBHEHUS
59 CrermneHsb ¢ paluOHAIBLHBIM MTOKA3aTeIeM U bubnnoreka [JOK
€€ CBOICTBA https://myschool.edu.ru/
53 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U bubnunoreka LIOK
rpaduk https://myschool.edu.ru/
54 Hcnonb3oBanue rpaduka GyHKINUN 15 bubnnorexa [JOK
peueHusl ypaBHEHU I https://myschool.edu.ru/
bubmuoreka [IOK
55 [TokazaTenbHbIe ypaBHEHUS
yp https://myschool.edu.ru/
56 OCHOBHBIE METO/IbI pEIICHUS bubnnorexa [JOK
MOKa3aTeJIbHbIX YPABHEHUI https://myschool.edu.ru/
57 [TpuBenenue obeunx yactei ypaBHEHHUS K bubnmnoreka HOK
OZJHOMY OCHOBAHUIO https://myschool.edu.ru/
bubmmnoreka HOK
58 Brinecenue 00111ero MHOKHUTEINS 32 CKOOKY nommorexa 11
https://myschool.edu.ru/
59 Merton 3aMeHbI IEPEMEHHOU B bubnuoteka [JOK
[IOKa3aTeJIbHBIX YPAaBHEHUAX https://myschool.edu.ru/
b K
60 MeToa TOWIEHHOTO JIeIeHUS nomorexa LO
https://myschool.edu.ru/
KonTponbnas padota Ne 5:
61 "TToka3zarenpHast QyHKIHS Bubmmorexa [IOK
Y . https://myschool.edu.ru/
[TokaszarenbHbIC ypaBHEHUS
62 Jlorapudm uuncna bubnuorexa [JOK




https://myschool.edu.ru/

. bub6nmoreka [IOK
63 CoficTra norapuma https://myschool.edu.ru/
bubnunoreka LIOK
4
6 Jlecamiiibic norapupub: https://myschool.edu.ru/
bubnunoreka LIOK
05 Harypanbaie sorapupmb: https://myschool.edu.ru/
66 [Ipeo6pa3oBanue BbIpakeHUH, Bbu6mmoteka [IOK
coJiepKaIiux JorapupmMpl https://myschool.edu.ru/
67 Jlorapudmmueckas pyHKIUsA, €€ CBOHCTBA bubnnorexa [JOK
U TpaduK https://myschool.edu.ru/
68 Hcnons3oBanue rpaduka GyHKIUN OIS bubmmoreka [JOK
pelIeHUs] ypaBHEHUI https://myschool.edu.ru/
69 QOyHKIMOHATBHO-TPAQUIECKHI METOA Bbu6motreka [JOK
pelIeHNs ypaBHEHUI https://myschool.edu.ru/
bubmmoteka IIOK
70 Jlorapudmuueckue ypaBHEHUS https:/myschool.edu.ru/
71 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT bubmuoreka [IOK
norapu(MUUECKUX YpaBHEHUN https://myschool.edu.ru/
79 Pemenue ypaBHeHHI 110 ONIPEAEIIEHUIO bubmuorteka [IOK
norapupma https://myschool.edu.ru/
but6mmorekxa [IOK
73 Merox noterimpoBatis https://myschool.edu.ru/
N N bubmuoreka [{OK
74 MeTto/ BBeJIeHHUS HOBOU MepeMeHHOU https://myschool.edu.ru/
bubnunorexa LIOK
& Metoz norapumupoBaris https://myschool.edu.ru/
76 [Iepexon kK HOBOMY OCHOBaHUIO bubmuoteka [IOK




https://myschool.edu.ru/

o P o N — bub6nmoreka [IOK
CHICHHIE JIOTapHOMIACCIIX ypas https://myschool.edu.ru/
78 Ypok 0000IIeHNS U CHCTeMaTU3aluN bubnmnoreka HOK
3HAHUM https://myschool.edu.ru/
K 6orta Ne 6:
p | i
orapuim YHIERICL https://myschool.edu.ru/
Jlorapudmuueckue ypaBHeHus"
80 C KOCHHYC YHMCJIOBOTO apryMeHTa bubmmorexa [IOK
HHye 4 pry https://myschool.edu.ru/
81 TaHreHC ¥ KOTAHI€HC YHCIOBOIO bubnuorexa [IOK
apryMeHTa https://myschool.edu.ru/
82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC Bbu6moteka [JOK
YHCIIOBOT'O ApTyMEHTA https://myschool.edu.ru/
T OKPY)KHOCTbD,
o PUTOHOMETpPHUYECKAs OKPY - BuGmiorexa LIOK
onpeaenveHHe TPUTOHOMETPUYE https://myschool.edu.ru/
(GYHKIMI YMCIOBOTO apryMeHTa
84 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
TOXJIECTBA https://myschool.edu.ru/
. bubmuoreka [IOK
8 Popwynbt ABOHHOTO YT https://myschool.edu.ru/
bubnunorexa LIOK
86 DopMyJIbl TOHUKEHUS CTENIEHU https://myschool.edu.ru/
bubnunorexa LIOK
87 ®opMyJIBI TTIOJIOBUHHOTO YTJIa https://myschool.edu.ru/
bubnunorexa LIOK
88 POpMyITbl CYMMBI 2PryMEHTOR https://myschool.edu.ru/
89 DopMyTbl CyMMBI QyHKITHNA bubnuotexa [JOK




https://myschool.edu.ru/

bub6nmoreka [IOK
® .
%0 OPMYJIbt IPOH3BEACHIS yHKLIiL https://myschool.edu.ru/
01 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX bubnuoreka [JOK
BBIPAKCHUI https://myschool.edu.ru/
92 Peuienue ypaBHeHuUs COSX = a bubamorexa LIOK
yp https://myschool.edu.ru/
. bubmuoreka [IOK
93 P =
CHICHHC YpapHEHHA SIX = a https://myschool.edu.ru/
bubnunoreka LIOK
94 P intgx =a, ctgx =a
CLICHHC YpasHeHmit g g https://myschool.edu.ru/
bubnunoreka LIOK
95 M i
CTOR SAMCHET HEpEMEHHON https://myschool.edu.ru/
96 YpaBHeHUsI, CBOJAIIMECS K KBaJIPATHBIM bubmmoreka [JOK
YPaBHEHUSAM https://myschool.edu.ru/
b K
97 MeTton pa3iioKeHHUs] Ha MHOYKHUTEIN h::r?sj?;j;f/esléﬁo]jl(.)e du.ru/
98 OHOpPOHBIE TPUTOHOMETPUYECKHE bubnnorexa [JOK
YpaBHEHUS https://myschool.edu.ru/
99 Pemenune TpuroHoMeTpuuecKux bubmuorteka [IOK
YpaBHEHUU https://myschool.edu.ru/
KonTponbhast paborta Ne7:
100 "TpuroHoMeTpruYeCKue BhIpAKEHUS 1 Bubmmorexa [IOK
P P P " https://myschool.edu.ru/
TPUTOHOMETPHUECKHUE YPAaBHEHUS
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS
. bubnuoteka [JOK
101 rocienoBareabHocTeill. Meron
. https://myschool.edu.ru/
MaTeMaTHYECKON HHTYKITUU
102 Metoa MaTeMaTHYeCKON WHTYKITHH but6mmoreka [IOK




https://myschool.edu.ru/

103 MOHOTOHHBIE U OTPAHUYECHHBIE bubnmnoreka HOK
IIOCIIE0BATENBHOCTH https://myschool.edu.ru/
104 ApudmeTrnueckast U reoMeTpUyYecKas bubnmoreka [JOK
nporpeccust https://myschool.edu.ru/
105 BeckoneuHo yOpIBaromasi reoMeTpudecKas Bu6muotexa [JOK
Iporpeccus https://myschool.edu.ru/
106 CymMma 6eckoHeuHO yObIBaroIei bubnuoreka [IOK
r€OMETPUUYECKON TPOrPECCUn https://myschool.edu.ru/
JIuHeNHbIN ¥ SKCIOHEHIIUAIbHBIA POCT. bubmmoreka [JOK
107
Yucio e. https://myschool.edu.ru/
bubnunoreka LIOK
108 ®dopmyia CIOKHBIX MTPOLEHTOB https://myschool.edu.ru/
109 Hcnonb30BaHue Mporpeccuu AJisl peieHus bubmuoreka [IOK
pEATbHBIX 3a7a4 MPUKIATHOTO XapaKkTepa https://myschool.edu.ru/
Ypox 00001IeHHS U CUCTEeMaTH3alUuH bubnnorexa [JOK
110 .
3HAHUHI https://myschool.edu.ru/
111 KonrtponbHas pabora Ne§: bubmmnoreka HOK
"IlocenoBarenbHOCTH U IpOrpeccun” https://myschool.edu.ru/
112 HenpepriBHble QYyHKIIMU U UX CBOWCTBA. bubnmnoreka HOK
Touxka pa3pbiBa https://myschool.edu.ru/
AcUMIITOTHI TPapUKOB QYHKITUH.
113 CaoiicTBa (pnyfnﬁ Heli))};pbﬁszx Ha bromorexa LIOK
https://myschool.edu.ru/
OTpe3Ke
114 MeTto1 MHTEPBAJIOB JUIsl pELICHUS bubmuorexa [IOK
HEPABEHCTB https://myschool.edu.ru/
115 [IpruMmeHeHne CBOMCTB HEMPEPBIBHBIX bubnuoteka [JOK

(GyHKUMN 1715 pelieHus 3a1a4

https://myschool.edu.ru/




bu6nmmoreka [IOK

11 II
6 epBasi ¥ BTOpasi IPOU3BOIHBIC (PYHKIIUU https://myschool.edu.ru/
117 Onpenenenue, reOMETPUIECKUI U bubnuoreka [JOK
(bU3HYECKUI CMBICI POU3BOTHOM https://myschool.edu.ru/
bub6nmoreka [IOK
11 A i
8 JITOPUTM HAXOKICHUS IIPOU3BOAHOU https://myschool.edu.ru/
bubnmoreka [IOK
11 o
o OPMYJTbt AM(depeHIMpoBarHy https://myschool.edu.ru/
bubnunoreka LIOK
12 IT i
0 POM3BOZIHAA CTNCHROI (pyHKIHH https://myschool.edu.ru/
bubnunoreka LIOK
121 IT 7
POU3BOIHBIE AIEMEHTAPHBIX (DYHKITHIA https://myschool.edu.ru/
199 Brruucnenue npon3BOAHBIX 3JIEMEHTAPHBIX Bbu6mmoteka [JOK
byHKIUH https://myschool.edu.ru/
bubnmorexa LIOK
12 IT i
3 POU3BOZIHAS CyMMBbI QYHKLHHA https://myschool.edu.ru/
. bubmuoreka [IOK
124 IT
POU3BOJHAS IPOU3BEACHHS QyHKIHH https://myschool.edu.ru/
bubmmoteka IIOK
125 IT i
POH3BO/IHAS HACTHOIO (yHKIMH https://myschool.edu.ru/
bubmmoteka IIOK
126 IT i
POH3BOZHA KOMIOHIHH QyHKLHiA https://myschool.edu.ru/
127 [IoHsATHE M BBIYUCIIEHHUE IPOU3BOIHOM N-TO bu6muoreka [JOK
MopsAKa https://myschool.edu.ru/
but6mmorekxa [IOK
128 i
Jldbeperimposanne COKHOM pyHKiH https://myschool.edu.ru/
129 YpaBHeHHE KacaTeIbHOM K TpaduKy bubnuotexa [JOK

byHKIMHA

https://myschool.edu.ru/




130 VYpaBHeHuUe KacaTelIbHOU K rpaduKy 1 bubmuorexa [IOK
byHKIIUN https://myschool.edu.ru/
Cn " bub6nmoreka [IOK
131 Kontposbnas padora Ne9: "IIponsBoanas 1 1 https://myschool.edu.ru/
[ToBTOpEeHmE, 0600IICHNE, bubnunoreka LIOK
132 . 1
cucTtemMaTu3anus 3Hanui: "YpaBHenus" https://myschool.edu.ru/
133 [ToBTOpeHnue, 06001ICHNE, 1 bubnunoreka LIOK
cucreMaru3anus 3HaHui: "OyHkuun" https://myschool.edu.ru/
bubnunoreka LIOK
134 4 1 1
3 TOTOBasi KOHTPOJIbHAs paboTa httos://myschool.edu.ru/
bubnunoreka LIOK
1 4 1 1
35 TOTOBAsi KOHTPOJIbHAS paboTa httos://myschool.edu.ru/
[ToBTOpenue, 06001ICHNE, bubnunoreka LIOK
136 Ny 1
crucTemMaTu3alurs 3HaHU https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10
- 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIOBaHUIO (PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnaenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HEIIPEPHIBHOM
(GbyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKIHMU Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(byHKIHMU Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XJIECHUS HAaUIY4llIero pelueHus B
MPUKJIAJAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOHON [
HAaXO0X/IEHNs HaWIy4Ilero peleHus B
MIPUKJIAHBIX 3aa49ax

15

[IpuMeHeHne Mpou3BOHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHOro (opMyJIoN HiIn
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
oTpeJie]ICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION WK
rpaduxom




17

Kommnosumus ¢hyHkmmi

18 Kommosurus ¢hyHKImit

19 Kommnosumus hyHkmmi

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe dNeMEeHTapHBIX QYHKITUH.
[IpaBuia HaX0XAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpata

97 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne Horotona-JleliOnuna

78 Briuucnenue onpenenéHHOro MHTErpata
o gopmyne HproTona-JleiiOnuma

29 [IpumeHneHue nuHTerpana g HaX0XKACHUS
IIOMIAaIeH TIOCKUX QUTYP

30 [IpumeHeHue nHTerpana AJjig HaX0XKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudpepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHImaIbHbIX

32 .
ypaBHEHHHA
MaremMaTHueCcKoe MOJICIIUPOBAaHHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
mudpepeHInaTbHBIX YPAaBHCHUM

34 KonTponbHas padora: "[lepBooOpasznast u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C MTIOMOLIBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEpPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METOJIBI PETICHUS

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UPPALUOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIC METO/IbI PEILICHHS
UPPaLMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckue MeToAbI penIeHUs
UppaLMOHABHBIX YPaBHEHUI
62 I'paduyeckue METOIBI peLICHUS
UpPPaLMOHABHBIX YPaBHECHHI
63 I'paduaeckue MeToAbI peleHus
MIOKa3aTeNbHBIX YPaBHEHHI
64 I'padmaeckne MeToAbI penieHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduyeckne METOIBI pEeLICHUS
JOorapu(PMUUECKUX YpaBHEHUI
66 I'paduaeckne MeToAbI penIeHUs
Jorapu()MUYECKIX HEPABEHCTB
67 I'paduyeckne METOIBI peLICHHUS
norapu()MUYECKIX HEPABEHCTB
I'paduyeckue METOIBI peLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'padmyeckne MeTOABI peHIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

KonrtponsHas pabdora: "UppanuoHaibHeie,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YuCIIa

74

75

76

KomruiekcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyia Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmynia Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII JJIA




peuieHus GU3NIEeCKUX U reOMETPUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 "
qucna

83 HartypanbHble 1 11espie yncia

84 HarypanbHble u 11epie yucia

85 [TpuMeHEeHHE TTPU3HAKOB JICTUMOCTH
HEJIBIX YUCell

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YUCell

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
EJIBIX YMCEI: OCTATKH 110 MOJIYIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
L[EJIBIX YUCEI: OCTATKH 10 MOJYITIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 IEJIBIX YMCell: AropuT™ EBKiMaa s
peleHw st 3a/1a9 B TEJTbIX YHCIIax

92 Kontponbras pabota: "Teopus menbix
yucen"
CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

04 Cucrema 1 COBOKYTHOCTh YpaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MPPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3auyYHbIX 00JacTel HayKu U peaslbHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToOB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB




[IpMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3nuYHBIX 001aCTeH HAYKH U PeabHOM
KU3HHU, UHTEPIPETALUS TTOTYIEHHBIX
pe3yIbTaToB
Kontposnbnas pabdora: "Cuctemsl

104 panMoHaNBHBIX, UPPALMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu




116

117

118

Tpuronomerpudeckue CUCTEMBI C
rapameTpamu

[Toctpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEMATHYCCKHUX MOIICHGﬁ PCATIbHBIX
CUTYalli C OMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

120

121

122

KonTponshas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3auvs 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUR"

124

125

[ToBTOpenue, o6o0mEeH e,

cucrtemaTtusanusa 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

126

[ToBTOpenue, o600mIEeHNE,




cucrtemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001EHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001EeHNE,

128 cucreMmarusauus 3Hauui: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001EeHNE,

129 cucreMmarusauus 3HaHui: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucTeMaTu3alus 3Hanuii: "MHTerpa u ero 1
npuMeHexnue"

131 [ToBTOpeHME, 0000IIECHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkuun"

133 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1

135 Hrorosast koHTpopHAs paboTa

136 [ToBTOpenue, 060061IeHNE, 1
CHCTEMATH3alHs 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

* Marematuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIHM3a, TEOMETPHS.
AnreOpa u Hadana MaTemMaTudeckoro ananusa, 11 kmacce/ Komsrua F0.M.,
TkaueBa M.B., ®enopoBa H.E. u npyrue, AKiimoHepHoe 001IeCTBO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA

Marematuka (yriryOaeHHbIN ypoBeHb). Peanuzamus tpeboBanuii ®I'OC
CpeIaHEro 00IIeTro

oOpazoBaHnus : MeToanueckoe mocodue s yuurens / [JI. O. Pocnosa, E. E.
Anekceena,

E. B. byuxko]; nox pex. JI. O. Pocnooii. — M.: ®I'BHY «MHCTUTYT cTparerun
pa3BUTHUS

oOpazoBaHnus», 2023.

AunreOpa v HadaJla MaTeMaTUYeCKoro aHainusa. Metoauueckue
pekomenaamnuu. 10 knacc : mocodue asig yuutesnei odieoopa3oBar.
opranmuzanuii / H. E. ®énoposa,

M. B. Txauéra. — M. : [Ipocsemenue,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukat 176382614773150070335747769939328150673109022338
Bnageneu MpoceupAkosa Onkra AHaToNbLeBHA

OedcTevTened C19.04.2023 no 18.04.2024



http://www.tcpdf.org

		2024-03-25T18:38:35+0500




