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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no Kypcy «Anredpa v Hayana MaTeMaTUueCKOTO aHAJIM3a» Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHMs TMOATOTOBJIEHA Ha OCHOBe @DenepaibHOro
roCyJapCTBEHHOr0  00pa30BaTEIbHOIO CTaHAapTa CpEJHEro  oOIIero
oOpa3oBaHus, YyTBEPKIAEHHOTO MprkazoM Munnpocsemenus PO ot 17 mas 2012
r. No 413, denepanbHoil 00pa3oBaTebHONM MPOTPaMMOM CPEIHEr0 OOIIEero
oOpaszoBaHus, YTBEPKIEHHOW npuKkazoM MunnpocsemieHuss PO ot 18 mas 2023
r. Ne 371, nanee - ®I'OC COO, ®OII COO, dpenepanbHoil paboueit mporpaMmbl
BocnuTaHus, ¢ yuétom KoHienuuu pa3BuTUs MaTeMaTHYECKOro oOpa3oBaHUS B
Poccuiickont ®enepanun, yreepxkaéHHas Pacniopsskenuem [IpasutensctBa PO ot
24 nexabpst 2013 r. Ne 2506-p, ¢ y4€ToMm pacmpeaenéHHbIX M0 KiaccaM
MPOBEPSEMBIX TPEOOBAHUI K PEe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTelIbHOM
MpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs

VYuebnslii Kypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIM3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUnBaEeT WHCTPYMEHTAIbHYIO 0a3y s
W3YUYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTOM CTOPOHBI, (HOPMHUpPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0YyYaroNIMXcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(OpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarolniuecss OBJIaIeBalOT
YHUBEPCATBHBIM S36IKOM COBPEMEHHON HayKd, KOTopas (OpMYJIUPYeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYeCKOro aHain3a 3aKja/IbIBaeT
OCHOBY /Ui YCIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKH3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIh30BaTh UX I JaJbHEHIIEr0o 0Opa3oBaHHS U B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi OBiaJiecHUE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKA3bIBAThH
YTBEP)KJICHHUSI ¢ TIOMOIIBI0O MHIYKIIUA M PACCyXIaTh ISAYKTHUBHO, HCIIOIH30BATh
00001IeHNe W KOHKPETH3allUi0, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usyuenus ydebHOro Kypca «AnreOpa M Hayajga MaTEeMaTHYECKOTO
aHanM3a» OO0yYaroNIuecs IMOIY4YaroT HOBBIM OIBIT PEIICHHS TPHUKJIAIHBIX 3aj1ad,
CaMOCTOSITENIFHOTO MOCTPOSHHSI MaTeMaTHYECKUX MOJIETICH pealbHBIX CUTYaIlnH,
WHTEPOPETAlUA  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamu



MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TMpUpOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00agaeT 3HAYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIA peanu3yercss Kak uepe3 ydeOHbl MaTepuajn, CHOCOOCTBYIOIIUMN
(OpMUPOBAHNIO HAYYHOIO MMPOBO33PEHMSI, TaK W Yepe3 CHEHUPUKY YyueOHOH
NEeATEeTLHOCTH, TpeOyIomed MPOAOIKUTEIBPHOW KOHIIGHTpPAIlMd BHUMAHUSA,
CaMOCTOSITENIFHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTH4eCKOIo
aHaJIn3a JISKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B crpykType yueOHOro kypca «AinrebOpa M Hayajga MaTeMaTHYE€CKOro
aHallM3a» BBIIETICHBI CICAYIONINE COAepKATeIbHO-MEeToAnYecKne TuHun: «Yncna
U BBIYUCIICHUS», «DyHKINUU U rpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTUYeCKOro aHaiusa», «MHokecTBa M JIoTMKa». Bce OCHOBHBIE
COZEPKATEIBHO-METOANYECKHE JHHUM HW3YYarOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyuyeHHs Ha YPOBHE CpPEIHEro oO0uiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JpyT JIpyra W MOCTETICHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. J[aHHBIN
y4eOHBI KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETpPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHuecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCcE Ooliee
HMIMPOKUM MATEMAaTUYECKUM alIapaToM, Y HUX MOCJIeI0BaTeIbHO (popMUpyeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHnsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yJaeisieTcss  (QOPMUPOBAHUIO  HABBIKOB
paIMOHAaTIBHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIB30BAaHUE Pa3IHUYHBIX
dbopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHHs, paboTaTh C MAaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMBbIC OOYYaIOUIMMCS MHOXKECTBAa HAaTypajbHBIX, IICIbIX,
palMoOHaNIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My clelu(pUYecKue 3aJaud M OINEepaluu: JeJIeHHE Haleno,
OMEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIETBIX 4YHCEN, O0COObIle CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHMCEN, apU(PMETUUYECKUE ONEpaLM, a TAKXKE



W3BJICYEHUE KOPHSA HATYyPAJbHOW CTEIIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
biarogapst mocnegoBaTEIbHOMY PACIIMPEHHUIO KPyra MCHOJIB3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSIMM MX NPUMEHEHHS U1 PELICHUs Pa3IM4HbIX 3a1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKHU KaK HayKu U €€ poJM B
INOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKPETU3aLusl.

JIvans «YpaBHEHUs W HEPABEHCTBA» PEANINU3YETCA HAa NPOTKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXJIOM
pasaene IIporpamMMbl IIPEeAyCMOTPEHO pELICHUE COOTBETCTBYHOIMX 3axad. B
pe3ynbrare oOydarluecs OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHHUS
paMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JOTapUPMUUYECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepkalux napamerpsl. llosyyeHHblEe yMEHHMSA IIMPOKO HCIHOIB3YIOTCSA IIPU
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELICHUH NMPUKIATHBIX
3a/1a4y 1 3a7a4 Ha HAaXOXKJIEHUE HAauOOJbIIMX U HAUMEHbBIIUX 3HAYEHUN (YyHKLHU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUU
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3oBaHMs  pPalMOHAIBHBIX,
UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUH,
COJEpKaIlMX CTENEHU U Jorapudmel. braromaps u3ydeHHIO ainredpanyeckoro
Marepuajia  MPOUCXOAWUT  JAJbHEWIIEEe  Pa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUSI OOy4YaroIMXCcsa, (OPMUPYIOTCS HaBBIKUA JETyKTUBHBIX
paccyxaeHudd, paboTbl €  CHUMBOJbHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTE B BMJI€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
nepernseTaeTcs ¢ APYTrUMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peuIeHus 3a7ad U3 JAPYTHX yueOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, MCCIIENOBATh TMOJy4YeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha Pa3BUTHE YMECHHM
YU HaBBIKOB, II03BOJLIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIYy BEJIMYMHAMU B
pa3nuuHOi dopMe: aHATUTHUECKOH, rpaduyeckoil M cioBecHo. Ero msydenue



CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3allUH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxarenpHass JuHuA «Hauana MareMaTHyeckoro aHaiu3a MO3BOJISIET
CYILIECTBEHHO PACUIUPUTHh KPYr KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj]1ad,
JIOCTYIIHBIX 00YyYaroluuMcs, TaK KaK Yy HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauKd  CIOXHBIX (YHKIHMHN, OMNpEAeTsaTh WX HAWOOJBIINE W HAUMCHBIINE
3HAYCHUS, BBIYUCIITH TUIOMAnn (Guryp u oObEMBI TE, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)karelibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUSI MaTeMaTHYECKUX MOjelied peajbHbIX CHTyalUi,
MO3BOJISICT HAXOJUTh HaWJIydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paCHO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE U HcKyccTBe. OOydaromyecs: y3HaIT O
BBIJIAIONINXCSI pe3yJibTaTaxX, IMOJYYEHHBIX B XOJI€ PAa3BUTHS MaTEMAaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYeCKas JIMHUS «MHOXKECTBa U JIOTUKA» BKJIIOYAET B
ceOsi DJIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE TIPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHON MAaTEMATHKU
U TIpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIMA BCE PA3IEIIbI
MaTeMaTUKU W €€ MPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCUMIUIMHBI W WX HPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO nJaTh
BO3MOXKHOCTh OOydaromieMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKH W UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOUX MBbICIIEH.
JpyruM BaXHbBIM TPU3HAKOM MaTE€MaTUKW KaK HAayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
MpaBWJaM  [OCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO C  BJEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
oOy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUS HA OCHOBE JIOTUYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIICHHUS.

B yueOHOM Kypce «Anrebpa M Hadalla MaTEeMaTUYECKOro aHaliu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPHIE MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJENEH peaTbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C TMOMOUIbIO ammapara ajiredpbl U
MaTEMaTUYECKOr0 aHalii3a, WHTEPHpETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXK/IbII U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOTO Kypca MIMPOKO HCIOJIB3YETCS JJIA pelieHus] MPUKIaaHbIX 3anad. [Ipu
pEIICHNN  pPEAbHBIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOJIEMY.
JlesitenpHOCTh 1O  (DOPMUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wusydyenme yuyeOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEIBLHOTO YHCIIa B €ro cBoicTBa. [IpubmmkéHHBIC BBIYMCICHUS, TIpaBUiIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJbHOM CTETICHH U €T0 CBOMCTRBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIMOHATBHBIX YPAaBHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonansHbie ypaBHEHHS. OcCHOBHBIC METO/IBI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pmMUUECKUX YpaBHEHUI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalldd C MOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

@yHkius, crnocoObl 3amanus (yHKIuMM. B3aumMHO oOpaTHble (YyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMUA. MakCUMyMbl U MHHHMYMBbI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMEeTpUUEeCcKOn
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIHH.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinmnaa 1uist peeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oli cTeneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelleHUsl YpaBHEHHH M HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOIHOM K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAAHBIX 3a]adyax, JUIsl OINPENENICHHMs CKOPOCTH M YCKOPEHMs IIpoliecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
ornpenenéHHOro nuTerpaia mo ¢popmyne Hetorona-JlelOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIECH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
pPa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS LMBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIlacCU(DUKaIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTHBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJyYEHHBIN pe3yIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBbIX GopMax paboThl (0OCyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTHKEHHBIC BRIUMCIICHUS, TTPAaBUJIa OKPYTICHUS, IPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TE€OMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEJIM C IIOMOIIBIO MaTpPULl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIibl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTaBJIATh
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, Kommno3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (PyHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIUNA YUCIOBOI'O apIyMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JI PEIIEHUs peajbHBIX 337ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OIEPUPOBATH MOHATUSIMHU: HENpPEpbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOMHO OIEpPHPOBATh TMOHATUSMHU: OIpEAENiCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4ncen s pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajireOpanmyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEMICHUS C TMOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPaBHEHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTPaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIUU JJIS MOJEIMPOBAHUS W HCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOIHO OMEpUpOBaTh TMOHATUSIMHU: [EPBOOOpa3Has, OIpeneaEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus nudepeHnaNIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dekTpoHHbIE (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHUS U 24 5 0 https://lesson.academy-
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX content.myschool.edu.ru/catalog
ypaBHEHUH
Oyuknun 1 rpadukn. CreneHHas QYHKITIS 12 1 1 https://lesson.academy-
C LIEJIBIM IIOKa3aTesIeM content.myschool.edu.ru/catalog
Apudmernueckuit KopeHb N-0if cTENeHN. 15 1 0 https://lesson.academy-
HppanmnonaibHble ypaBHEHUS content.myschool.edu.ru/catalog
[TokazarenpHas ¢pyukuus. [lokazarensHbie 10 1 0 https://lesson.academy-
ypaBHEHUSA content.myschool.edu.ru/catalog
Jlorapudmuuaeckas GpyHKIHS. 18 1 0 https://lesson.academy-
Jlorapudmuueckue ypaBHeHUS content.myschool.edu.ru/catalog
TpuroHomeTpuuecKue BeIpaXeHUs U 29 1 0 https://lesson.academy-
ypaBHEHUSA content.myschool.edu.ru/catalog
https://lesson.academy-
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1 0
content.myschool.edu.ru/catalog
https://lesson.academy-
HenpepsiBabie pynkiuu. [IponsBoanas 20 1 2
pep Pymxn p g content.myschool.edu.ru/catalog
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 1 3
I[TPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue

n/n NporpamMmbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThI

1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 2 9 https://lesson.academy-

MPOU3BOAHOMN content.myschool.edu.ru/catalog
https://lesson.academy-

2 I1 12 1 1

epBOODpasHas u uHTerpa content.myschool.edu.ru/catalog

3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1 1 https://lesson.academy-
TpuroHomeTpuyeckre HEpaBeHCTBA content.myschool.edu.ru/catalog

4 HppaunoHaiibHbie, MOKa3aTeIbHbIE U 24 1 0 https://lesson.academy-
norapuMuYecKrue HepaBeHCTBA content.myschool.edu.ru/catalog

https://lesson.academy-

5 KowmmiekcHble uncia 10 1 0 D Y
content.myschool.edu.ru/catalog
https://lesson.academy-

6 H 10 1 0

ATYPAILHDIC 1 HCIRIC HHCAA content.myschool.edu.ru/catalog
Cucremsl paluoOHAIbHBIX, UPPALIMOHAIBHBIX
https://lesson.academy-
7 MOKa3aTeIbHBIX U JorapupMUIecKux 12 1 0
. content.myschool.edu.ru/catalog
YpaBHEHUU
https://lesson.academy-
8 3aaum ¢ mapamerpa 16 1 0
FATH € [TapaMeTpamu content.myschool.edu.ru/catalog
[ToBTOpeHmE, 0000IICHNE, CHCTEMATH3AITHS
9 P B B 16 2 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10
- 136 11 4

I[TPOIT'PAMME



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTHnueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 MHO03k€eCTBO, ONepaluy Hal 1 0 0 https://lesson.academy-
MHOKECTBAMHU U UX CBOMCTBA 01.09.2023  content.myschool.edu.ru/catalog
https://lesson.academy-
2 narpamMmel Diinepa-Benna 1
Huarp P 04.09.2023 | content.myschool.edu.ru/catalog
[IpumMeHeHne TeopEeTHKO-
3 MHOKECTBEHHOTI'O arapara s 1 https://lesson.academy-
pata 06.09.2023  content.myschool.edu.ru/catalog
pelieHus 3aaaq
PanuyonanbHnie yucia.
4 OOBIKHOBEHHBIE U JECATUYHBIE 1 https://lesson.academy-
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE 07.09.2023  content.myschool.edu.ru/catalog
NePUOANYECKHUE TPOOH
PanuyonanbHnie yucia.
5 OOBIKHOBEHHBIE U JECATUYHBIE 1 https://lesson.academy-
JIpOOH, IPOLIEHTHI, OECKOHEYHBIE 08.09.2023  content.myschool.edu.ru/catalog
MEPUOANYECKHE POOH
6 [Ipumenenue npoOeit U IPOIEHTOB 1 https://lesson.academy-
JUISL pEIICHNS TIPUKIIAJIHBIX 3324 11.09.2023  content.myschool.edu.ru/catalog
v [Tpumenenue apoGeii u NPOIIEHTOB 1 https://lesson.academy-
JUTSL peILICHUs PUKIIAHBIX 3a/1a4 13.09.2023 | content.myschool.edu.ru/catalog
JlericTBUTEIbHBIC YHCTIA.
8 L — 1 https://lesson.academy-
5 14.09.2023 | content.myschool.edu.ru/catalog

UPPALMOHAIILHBIE YHUCIIA
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Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCIIaAMH

15.09.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

10

11

BxomnHast koHTposibHas paboTa

Monynib A€HCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

18.09.2023

20.09.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

https://lesson.academy-

content.myschool.edu.ru/catalog

12

OCHOBHBIE METO/IbI pELICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

22.09.2023

13

OCHOBHBIE METO/IbI PEIICHUS
LEJIBIX U APOOHO-pAIIMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB

25.09.2023

14

15

16

[TpuGnnxKEHHBIE BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMS, IPUKUIKA U
OLICHKA PE3yJIbTATa BHIYUCICHUI

MHorouieHssl 0T OJHOI
nepeMeHHou. /lenenue
MHOTO4YJIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOTOUJIEHBI C IETBIMU
koddunmentamu. Teopema Buera

21.09.2023

27.09.2023

28.09.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

17

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

29.09.2023

18

Pemenue cucrem nMHENHBIX
ypaBHEHUU

02.10.2023

19

Martpunua cucTemMsl JMHEWHBIX
ypaBHeHui. Onpenenurenb
MaTpHULbI 2X2, ero

04.10.2023



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
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r€OMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HAYEHUS

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAUYCHUS

05.10.2023

21

22

23

IIpumenenue onpenenuTests s
pPeICHNA CUCTCMBI JIMHEWHBIX
YpaBHEHUU

Pemienne npukiiagHpIxX 3a1a4 ¢
MIOMOILIbIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

Pemienne IMMPUKJIAIHBIX 3a1a4 C

MIOMOILBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUNU

06.10.2023

09.10.2023

11.10.2023

24

KonTponbHnas padora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHHH"

12.10.2023

25

DyHKIHUS, CTIOCOOBI 3aJaHuUs
¢bynkun. BzaumHo obpaTHbie
¢ynkunu. Komnosunus ¢pyHkumit

13.10.2023

https://lesson.academy-
content.myschool.edu.ru/catalog

26

I'paduk PpyHkunu. dnemMeHTapHbIE
npeoOpa3oBaHus rpaduKoB
byHKIMA

16.10.2023

27

OO6nacTp ornpeneneHus u
MHO>KECTBO 3HaUCHUH (yHKIUH.

18.10.2023



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

Hymu ¢pynkuuu. [IpomexyTku
3HAK MOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
[IpomeKyTKHM MOHOTOHHOCTH
byHKIIUN

19.10.2023

29

30

31

MakcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbmee n
HaUMEHbIIIee 3HaYCHUE PYHKIIHH
Ha TIPOMEKYTKE

JluHeiHas, KBapaTHYHAS U
IpoOHO-NMMHEeNHas QyHKIUU
DneMEeHTapHOe UCCIIEIOBAaHUE U
MOCTPOEHUE TPaUKOB ITHUX
byHKIHI

20.10.2023

23.10.2023

25.10.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

32

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpOEHNE TPaPUKOB ITUX
byHKIHI

26.10.2023

33

34

CrerneHb ¢ [edbIM IT0Ka3aTeIeM.
bunom HeroroHa

CrerneHn C LEBIM IT0KA3aTEIEM.
bunom HeroTona

27.10.2023

07.11.2023

35

CrenenHast GyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazareiieM. E€ cBolicTBa u

rpaduk

09.11.2023

36

KonTtponbnas pabora: "CreneHHas
bynkums. E€ cBolicTa u rpadguk”

10.11.2023

https://lesson.academy-

content.myschool.edu.ru/catalog
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37

Apudmernueckuii KOpeHb
HaTypajJbHOH CTENIEHU U €ro
CBOMCTBa

13.11.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

38

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

15.11.2023

39

40

41

[TpeobpazoBaHus YHCIOBBIX
BBIPOKEHUM, COZEPKALIUX CTETICHU
1 KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPKEHUM, COAEPKALIUX CTETIEHU
U KOpHHU

16.11.2023

17.11.2023

20.11.2023

42

WppanronaibHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLICHUS
VPPALMOHATIbHBIX YPaBHEHUM

22.11.2023

43

44

45

HppauroHanbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI pELICHNUS
VPPALMOHAJIBHBIX YPaBHEHUI

WppannonaibHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
UpPpalMOHATIbHBIX YPaBHEHHM

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNU NPPATUOHAIBHBIX
YpaBHEHUU

23.11.2023

24.11.2023

27.11.2023

46

PaBHOCHIBHBIC Nnepexoael B



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

pelLIeHUN UPPALMOHATIBHBIX
ypaBHEHUU

29.11.2023

47

48

49

50

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU HPPATUOHAIBHBIX
YpaBHEHU I

PaBHOCHIIBHBIE IEPEXO/BI B
pELICHUH UpPALMOHATBHBIX
YpaBHEHUU

CaoiicTBa u rpaguK KOpHs N-oi
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATYPaJIbHBIM
MoKazaresiem

CgoiicTBa u rpaduk KOpHs N-0if
CTETEeHU KaK (YyHKLUU 0OpaTHOMN
CTETIEHU C HaTypaJbHBIM
nokasaresieM

30.11.2023

01.12.2023

04.12.2023

06.12.2023

https://lesson.academy-

content.myschool.edu.ru/catalog

51

KonTtponbHas pabora: "CBoiicTa u
rpaduK KOpHs N-Oi CTETeHH.
HppanuonanpHele ypaBHEeHUs"

07.12.2023

52

53

54

CreneHb C palMoOHaIbHBIM
IoKa3aTelieM U €€ CBOMCTBA
Crenens ¢ pallMOHAIbHBIM
IoKazaTejieM U €€ CBOMCTBa

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

08.12.2023

11.12.2023

13.12.2023

55

[TokazaTenpHas GyHKIMS, €€
CBOMCTBA U Tpaduk

14.12.2023

56

Hcnonp3oBanue rpaduka GpyHKIMNA



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

JUISl pELLICHUs] YPaBHEHUN

15.12.2023

Hcnonb3oBanue rpaduka GpyHKIUN

https://lesson.academy-

> JUIsl pELIEHUs] ypaBHEHUI 18.12.2023  content.myschool.edu.ru/catalog
[Toka3zarenbHbIC ypaBHEHHUS.
58 OcHOBHBIE METO/IbI PEILICHUS
OKa3aTeabHbBIX ffpaEHeHHﬁ 20.12.2023
IToka3arenbHble ypaBHEHHS.
59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHbBIX f/palleeHHﬁ 21.12.2023
IToka3arenbHble ypaBHEHHS.
60 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX )}IrpaEHeHnﬁ 22.12.2023
KonrtpomnsHas padora:
61 "TTokazarenpHast QYHKITHSL.
[Toxa3zaTenpHBIC }tl;))};BHI;HI/m" 25.12.2023
62 Jlorapugm umncna. CoiicTBa
Jorapudpma 27.12.2023
63 Jlorapudm yucna. CBoiicTBa
norapupma 28.12.2023
64 Jlorapudm uucmna. CBoiicTBa
norapupma 29.12.2023
65 JlecsiTHYHBIE U HAaTYpaJbHbIC
Jorapupmbl 10.01.2024
66 JlecaTHYHBIE U HATYpaTbHBIC
norapudMbl 11.01.2024
67 [IpeoOpa3oBanHme BEIpaKEHUH,
CoJIepXKaIIux JorapudMpl 12.01.2024
68 [IpeoOpa3zoBanme BEIpaKEHUH,



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

coJep KaIiX Jorapu(pmbl

15.01.2024

69

70

[IpeoOpa3zoBanue BhIpaKEHUH,
coJep KaIINX JOTapu(pMbI
Jlorapudmudeckas pyHkus, eé
CBOIicTBa U rpaduk

17.01.2024

18.01.2024

71

Jlorapudmmueckas GpyHKIus, eé
CBOWCTBA U TpapuK

19.01.2024

72

73

Hcnons3oBanue rpaduka GyHKIUU
JUISl pEeILIEHUs] YPAaBHEHUN

Hcnonws3oBanue rpaduka GyHKIUU
JUISL PEIICHUS] YPaBHEHU

22.01.2024

24.01.2024

74

Jlorapugmuueckue ypaBHEHUSI.
OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHM

25.01.2024

75

76

77

Jlorapudmuueckre ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHUI

PaBHOCUIIBHEIE nepexoanl B

PELICHUH JOrapuPpMHUUECKUX
YpPaBHEHUNU

26.01.2024

29.01.2024

31.01.2024

78

PasHOCHIBHEBIE nepexoanl B
pelIeHnt JorapupMuuecKux
YpaBHEHUU

01.02.2024

79

Kontponbnas paboTa:
"Jlorapudmudeckas GyHKITHS.

02.02.2024




Jlorapudmuueckue ypaBHeHUs"

CuHnyc, KOCUHYC, TAHT€HC U

80 KOTaHI'€HC YHUCIIOBOIO apryMeHTa 05.02.2024
81 CuHyc, KOCHUHYC, TAHTCHC U

KOTaHT'€HC YHMCIIOBOT'O apTyMEHTa 07.02.2024
82 ApKCUHYC, apKKOCUHYC U

ApPKTaHIE€HC YMCIOBOTO apryMEHTa 08.02.2024
83 ApKCHHYC, apKKOCHHYC U

ApPKTaHIE€HC YMCIOBOTO apryMEHTa 09.02.2024

TpuronomeTpuveckas
84 OKPYKHOCTb, OIIPEICIICHHE

TPUTOHOMETPUYECKUX (QYHKIUI 12.02.2024

YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
85 OKPY’KHOCTb, OIpe/IeTICHHUE

TPUTOHOMETPUUYECKUX (QYHKIUN 14.02.2024

YHCIIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyTBI 15.02.2024
87 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyIIBI 16.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmybl 19.02.2024
89 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyIIBI 21.02.2024
90 [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUHN 22.02.2024
91 [IpeobpazoBanue




TPUTOHOMETPUYECKUX BBIPAKECHUN

26.02.2024

92

93

IIpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPAKECHUN

IIpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHH

28.02.2024

29.02.2024

94

Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

01.03.2024

95

96

Peuienne TpuroHOMeTpUYECKUX
YpaBHEHUU

Penienue TpUroHoMeTprUUECKUX
ypaBHEHUU

04.03.2024

06.03.2024

97

98

99

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

Pemenue TpuronomeTpuyecKux
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YpaBHEHUU

07.03.2024

11.03.2024

13.03.2024

100

101

102

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

KonTtponbHas pabora:
"TpUroHOMeTpUUYECKHE
BBIpAXEHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

ITocnenoBaTeIbHOCTH, CIIOCOOBI
3aJaHus MOCIIE0BATEIHHOCTEH.
MeTtoa MmaTemMaTHUeCcKOM
WHIYKIUU

14.03.2024

15.03.2024

18.03.2024

103

MoHOTOHHBIE B OrpaHUYCHHBIC




IIOCJIEI0OBATEIbHOCTH. McTOpus
aHamu3a 0ECKOHEYHO MaJIbIX

20.03.2024

104 Apudmernueckast mporpeccus 91.03.2024
105 ['eomeTpuyeckas nporpeccus 99 03.2024
106 beckonewyHo yObIBaroas
reOMETpUYECKasl IPOTPECCUs 01.04.2024
Cymma OeckoHeuHO yObIBaromei
107 .
T€OMETPUUYECKON MTPOTPECCUU 03.04.2024
JIMHEWHBI U YKCIOHEHIINATbHBIA
108 poct. Hucino e. @opmyia CIOKHBIX 04.04.2024
IPOIIEHTOB
JIMHENHBIN U YKCTIOHEHIIMAIbHBIN
109 poct. Hucino e. @opMyiia CIOKHBIX 05.04.2024
IPOIIEHTOB
Hcnonp3oBanue nporpeccuu Iuist
110 pelIeHNs pealbHbIX 3a1a4 08.04.2024
NPUKIIQJHOTO XapaKkTepa
KonTponbhas pabota:
111 "TTocnenoBaTeILHOCTH U
" 10.04.2024
pOTPECCUH
112 HenpepbiBHBIE QYHKIIUN U X
CBOMCTBa 11.04.2024
113 Touxka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKIMIA 12.04.2024
114 CroiicTBa (GyHKIMI HEPEPBIBHBIX
Ha OTpEe3Ke 15.04.2024




CoiicTBa (hyHKIMI HETIPEPHIBHBIX

115 Ha OTpe3Ke 17.04.2024
116 MeTtoa UHTEpBAIOB JJIsl pEIICHUS

HEPaBEHCTB 18.04.2024
117 MeTto MHTEpBaIOB ISl pEIICHUS

HEPaBEHCTB 19.04.2024
118 MeTtoa HHTEPBAIOB /ISl pEIICHUS

HEPaBEHCTB 22.04.2024

[IpuMeHeHne cBOMCTB
119 HETPEPBIBHBIX (DYHKIHM JIJIs

pemf; Hpm 3aﬂaqq)y A 24.04.2024

[IpumeHeHue CBOMCTB
120 HENpepbIBHBIX QYHKIMHA 115 95.04.2024

pereHus 3a1aq
121 [TepBas 1 BTOpas NpoOU3BOIHBIE

byHKIIUN 26.04.2024
122 Ornpenenenne, reoMeTpUIECKHUil

CMBICIT TIPOU3BOTHOM 29.04.2024
123 Onpenenenue, GU3MUECKUI CMBICIT

MIPOU3BOTHOM 02.05.2024
124 YpaBHEHHE KacaTelIbHOU K

rpaduxy pyHKINN 03.05.2024
195 YpaBHEHHE KacaTeIbHOU K

rpaduxy pyHKuHMN 06.05.2024
126 [Ipou3BoaHbIE HIEMEHTAPHBIX

byHKUIMI 08.05.2024
127 [Ipou3BoaHbIE HIEMEHTAPHBIX

byHKUIMI 10.05.2024




[IponsBoHasA CyMMBI,

128 MIPOM3BEICHNUS, qaCTH?ro u 1 13.05.2024
KOMITO3HITHN (yHKIIHA
[IpounsBoHasA CyMMBI,
129 MIPOU3BEICHUS, qaCTH(v)ro u 1 15.05.2024
KOMITO3UIINH (PYHKITHIA
[TpousBogHAs CYMMBI,
130 MIPOU3BE/ICHUS, qaCTH(v)ro 5 1 16.05.2024
KOMITO3UIINH (PYHKIIHIA
131 KoHTtposbHas padoTa: 1 1
"[IpousBoaHas" 17.05.2024
[ToBTOpenue, 06001ICHNE,
132 fI/ICTeMaTI/Ba'{m;I 3HAHUH: 1 90.05.2024
YpaBHeHUs
[ToBTOpenue, o6odIIEHKE,
133 SHCTeMaTnfauHs[ 3HAHWIL: 1 99 05.2024
OyHKIUU
134 Wrorosas koHTposibHasA paboTa 1 1 93.05.2024
135 Wrorosast kKoHTpOJbHAS paboTa 1 1 94.05.2024
136 [ToBTOpenme, 0600IIEHNE, 1
cHUCTEMAaTH3aLUs 3HAHUN 25.05.2024
OBILIEE KOJIMYECTBO HACOB I10 136 12

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMEHBIIIETO 3HAYEHUS HENPEPBIBHOU

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAaXOXJECHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMYJIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHH.
[TpaBuia HaX0XXIEHUS EPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4YeCKUN CMBICI
UHTerpana

97 Brruucnenue onpeaenéHHOro MHTErpana
o ¢opmyne HproTona-JleiiOuuna

28 Brruucnenue onpenenéHHOro HHTerpana
o gopmysne Horotona-JleliOnuna

29 [IpumeHeHMne UHTErpaia A1 HaXOXKACHUS
TJI0IAIEH TIIIOCKUX PUTYp

30 [IpumMeHeHMne UHTErpaia A1 HaXOXKACHUS
00BbEMOB IreOMETPUYECKHX TeIl

31 [Tpumepsr pemenuit auddepeHImaIbHbIX

YpaBHEHUU




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHHI
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuveckne GyHKINHU, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUYeCKHX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLeHus
UppalOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIBI peIICHUS
ITOKA3aTENIbHBIX YPaBHEHUI
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHcTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myapa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHble u 11epie yucia

84 HatypanbHble u 1ienble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

86 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

88 IIpuMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpumeHeHne MPU3HAKOB AETUMOCTH

91 LEJTBIX YUCEeIl: aNropuT™ EBKinaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX

92 KonrtponsHas pabdora: "Teopus nemnbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MPpallMOHATILHBIX
YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

101 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTyIEHHBIX
pe3yIbTaToOB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3

102 pa3nuYHBIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ1a4d U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yJIbTaToOB
KonTponbnas pabora: "CucreMsl

104 paIoHaIbHBIX, UPPALUMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PannonaneHble cucTEMBI C MapaMeTpaMu

108 HppanmoHansHbIe ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WppanunoHanbHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpaMu

113 JlorapupMuyueckne CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEJICH peabHbIX
CUTYalHi C MOMOILBIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJEJIEHN peaabHbIX
CUTyAalUH C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAaIUH C IOMOLIBIO CUCTEM YPABHEHUM

C mapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 "
napameTpamu

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, o600mEHNE,

cucTtemMaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHui: "Hepasencraa"

125 [ToBTOpenue, o600mIEHNE,
cucrtemaTtusanusa 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

127 cucteMatusanus 3Hanuii: "[IponsBonnas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucreMaru3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

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

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucrtemaTtusanus 3Hanui: "OyHkuun"

134 Hrorosast koHTpobHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEeMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MatemaTrka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Tononbckoro B.E., O6miecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Marematuka. Anredpa u Hauajga MaTeMaTHYECKOro aHainusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonskoB B.M.; nox penakuueit
[Tonponwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

I[HOC "Mos mikona" karaiaor

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/catalog
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