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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHUYEeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KPEAaTUBHOE U KPUTHUUECKOE MBIILICHHE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpPIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMSITCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTH4YeCKOTro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTUYecKoro aHanusza», «MHoOXecTBa U JIOTHMKa». Bce OCHOBHbIE
COJIEPKATEJIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET



oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Opyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSET B cebde
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEeI0BaTEIbHO POpMUpPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHus 0cOo0O€ BHUMaHuE  yAelseTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINONHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBA HATYpaJbHBIX, ILEJbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEpPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, OCOOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSIMM MX MPUMEHEHUS JUIsl PELIEHUS Pa3jIMyYHbIX 3a7a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEaIM3yeTCs Ha TPOTSHKCHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYCCKUX |
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkammx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJEHHE HanOOJBIINX M HaUMEHBIINX 3HaUYCHUH (QYHKIIUH.
Jlannasi comepkarenbHas TMHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATH  pacu€rel 1o  (Qopmynam, mpeoOpa3oBaHUs  PALMUOHAIBHBIX,



UPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TaKKe BBIPAXKCHUH,
COJEpKAIMX CTEMEHU U Jorapudmsel. bmaronaps u3ydeHHIo airedGpanyeckoro
MaTepuajga TOPOUCXOAMT  JajbHeillliee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBINUICHUS O0y4aromuxcs, (GOpMHUPYIOTCS HaBBIKH JIETyKTHBHBIX
paccyxacHmid, pabOTBI ¢  CHMBOJBHBIMH  (QOpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PaBEHCTB M HEPABEHCTB. Ajrebpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]1a4, HATJISITHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
sSI3bIKA HAYKH.

ConmepxarenpHO-MeTOIMYeCKass JHHUS «DYHKIUM W TpaduKu» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX Y4eOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3ToM OonblIoe BHUMAaHHE
ynensieTcs: GOopMHpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIENOBATh TMOJyUYCHHbIE (YHKIIMH, CTPOUTH HX
rpaduku. Marepuan 3Tol coJep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUM
¥ HAaBBIKOB, MO3BOJIAIOIINX BBIPAXKATh 3aBHUCHMOCTH MEXAYy BEIUYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTWYeCKUX, TaK W MPHUKJIAJHBIX 3a/1ad,
JOCTYIHBIX OOYyYarOIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTH CTPOWTH
rpa@uky  CIOXHBIX (YHKIHMA, OMPEAeNsiTh HX HAuOOJbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKMX MOJENeH pealbHbIX CUTYyallHid,
MO3BOJIACT HAXOAUTh HAWIy4lllee peHIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHaiM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B Hayke, TEXHHWKE W UCKyccTBe. OOydaronuecs: y3HaIT O
BBIJIAIONIUXCST PE3yibTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopeprkarenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIIOYAET B
ceOsT DIEeMEHThl TEOpUHM MHOXKECTB M MAaTeMaTH4YeCKOW JIOTHKHU. TeopeTHKo-
MHO>KE€CTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIBHOW MaTeMaTHKH
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMINA BCE Pa3feibl



MaTeMaTUKH © €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HBIE MaTEMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JpyrumM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
MpaBWiaM  MOCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  JJEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaronnxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAHbBI
Croco0CTBOBaTh (OPMHUPOBAHMIO HABBIKOB TMOCTPOEHUS MOJIEIEH peaTbHbIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIeNied C TMOMOINIBIO ammaparta airedopbl H
MaTEeMaTH4YeCKOTO aHajli3a, WHTEPIPETANH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOMATEIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh U KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS TPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMpoliecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B Hezento). B cooTBeTCTBUU C y4€OHBIM IJIAHOM
MBOVY Casasuackort COII mm W.T. TapanoBa nHa 2023-2024 y4eOHBIA Tof,
(baKkTHUYeCKUM KOJMYECTBOM yueOHBIX qHEeH (uckmouaz 23.02.2024, 08.03.2024), c
y4eToM rojoBoro kanenjgapHoro rpapuka MBOY Capasuckoit COIII um WN.T.
TapanoBa Ha 2023-2024 yuyeOHbIN ron, pacnucanus 3aHsaTuil anga 1-11 kmaccos
MBOVY Casasuckoit COIIl um W.T. TapanoBa Ha 2023-2024 y4eOHbIA TOA,
(dakTHUeCKOe KOJUYECTBO 4YacoB 3a roji coctaBisieT 134. BoimonHenne padoumx
porpamMM B MOJTHOM 00OBeMe 00eCIeuynBaeTCs 3a CUET YIUIOTHEHUS Ha 2 Yac TeM
«O000I1IIEHNE U CUCTEMATHU3AIIMs 3HAHUIY.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoanueckue npoou. IlpuMeHeHue npoOed W MPOIECHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkéHHBIC BHIYMCIICHUS, MTPaBUIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATYypaJbHON CTEIIEHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reoOMeTpUIEeCKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJa4, PEHICHUH, pacCyXIEHHH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW IesATEeIbHOCTH, 3TaloB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHM, yCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KilacCU(UKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, a TakKE BbBIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUMH YYEOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoOBBIX GopMax paboThl (00CykaeHUSI, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DQUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpUIl W OIpPEIEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3aJad IMPUKIIATIHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENpPepbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpENeNCHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen sl peleHus 3a1ad, IPUMEHATD
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B anreOpanmyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUI 1 HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alureOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJEIUPOBAHUS W MCCJIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOM3BOAHYIO Il HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HBIE HIEMEHTAPHbIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasn  IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
ble paboThI padoThI
pecypcsl
1 [[MHOecTBO, omepaiii HaJl MHOXKECTBAMH U 1
WX CBOWCTBA 01.09.2023
2 Juarpammsbl Diinepa-Benna 1 04.09.2023
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
amrmapara Jisl peleHus 3a1aq 06.09.2023
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 eCATHUYHBIC IPOOH, IIPOLICHTHI, 0ECKOHECYHEIC 1
! APODH, TIPOR 06.09.2023
MepUOANYECKHE Tpodu
Panmonansueie yncna. OOBIKHOBEHHBIE U
5 eCATHUYHBIC IPOOH, IIPOLICHTHI, 0ECKOHECYHEIC 1
! APODH, TIPOR 08.09.2023
MepHOANYEcKHe Ipoou
[Ipumenenue apobeii u IPOLEHTOB IS
6 1
pelIeHns MPUKIAIHBIX 3a7a4 11.09.2023
[Ipumenenue apobeii 1 IPOIEHTOB IS
7 1
peleH sl MPUKIIAIHBIX 337134 13.09.2023
JelictButensHble yncaa. PanionanbHbie U
8 1
UppalMOHAIILHBIE YKCIIa 13.09.2023
9 Apudmerrueckue ornepaum ¢ 1
JIEHCTBUTEIHbHBIMU YACIAMU 15.09.2023
10 Monynb JeiCTBUTENFHOTO YUCHA U €r0 1

CBOICTBa

18.09.2023




[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA

11 OKpYTJICHUS, IPUKU]IKA U OLIEHKA pe3ybTaTa
PYTTICHI, TIPHICLRE T OUCHIA PEsy 20.09.2023
BBIYUCIICHHH
OCHOBHBIE METOIBI PEIICHUS IENBIX U
12 JIpOOHO-PAMOHALHBIX YPaBHEHUHN U
POPHO™D P 20.09.2023
HEPABCHCTB
OCHOBHBIE METOJIbI PEIICHHUSI LIETBIX U
13 00HO-pAIMOHATILHBIX YPABHCHUH U
APOBHOPa P 22.09.2023
HEPABCHCTB
OcCHOBHBIE METObI PELICHUS LENbIX U
14 00HO-paIMOHATILHBIX YPaBHEHUH U
APOBHOPAN P 25.09.2023
HEPaBCHCTB
MHOro4wieHsl OT OAHOW MEPEMEHHOM.
15 eJICHUEe MHOTOWICHA Ha MHOTOYJIEH C
A 27.09.2023
octaTtkoM. Teopema besy
16 MHoroueHs! ¢ 1eabIMA K0P PUITUSHTAMH.
Teopema Buera 27.09.2023
17 Pemenue cucrem JIMHENHBIX ypaBHEHUI 29.09.2023
18 Pemenue cucreM TUHEHHBIX ypaBHEHUH 02.10.2023
19 Martpuna cucTeMbl JIMHEWHBIX YPaBHEHUM.
Onpenenurenb MaTPUIbI 2X2, 04.10.2023
20 OnpeaenuTelns MAaTPHUIBL 2X2,
Pt P 04.10.2023
[TpuMeHEeHHEe OTIPEACITUTEINS TSl PEIICHUS
21 . .
CUCTEMBI JINHEHHBIX ypaBHEHUIN 06.10.2023
Pemennie npukiIaaHbIX 3a7a4 ¢ TOMOIIIBIO
22 . .
CUCTEMBI JINHEHHBIX ypaBHEHUN 09.10.2023
23 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

11.10.2023

Kontponbnas pabdota: "PanronansHbie

24 ypaBIieHmI u HepaBech"TBa. Cucremsl 11.10.2023

TUHEHHBIX YPaBHCHHIA

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
25 B3anmuo obpatubie pyHkimn. Kommosumms

F— 13.10.2023
26 I'paduk pynkumuu. dnemMeHTapHbIC

npeoOpa3oBanus rpadukoB GyHKIUN 16.10.2023

OO0nacTh onpeeyIeHus] © MHOKECTBO
27 3HAYCHUU kiuu. Hynu KIIMH.

HpOMe)KquI)CyI/IH?;IfaK HOCZ‘OﬂH(iéZI]:aH 18.10.2023
28 YéETHble ¥ HeYETHBIE PYHKIIUH.

[lepuoanueckue GyHKINN. 18.10.2023

MakcuMyMBbl U MUHUMYMBI (DYHKIIHUH.
29 Haubonbiiee u HanMeHbllIee 3HAYCHHE

(GYHKIIUM HA IPOMEKYTKE 20.10.2023
30 Jlunelinas, kBagpaTudHas U JpOOHO-IIMHEMHAS

byHKITIN 23.10.2023
31 DIeMEeHTapHOE UCCIICIOBAaHUE U TTOCTPOCHHE

rpadukoB 3TuX QyHKUNN 25.10.2023
39 DneMeHTapHOe UCCIIeIOBAaHNE U TTIOCTPOCHUE

rpaduKoB 3TUX HYHKLIUIH 25.10.2023
33 CreneHsn C LIEJIBIM ITIOKa3aTeneM. buaom

HrroTona 27.10.2023
34 Crenens C 1eTbIM MOKa3zaTeneM. buanom

HrroTona 08.11.2023
35 CrenenHast GyHKUUS C HATYPAJIbHBIM U LEJIbIM




nokasareneM. E€ cBoiicTBa u rpaduk

08.11.2023

Kontponbnas padota: "CreneHnnas GyHKIHS.

36
E€ cBoiictBa u rpaduk" 10.11.2023
37 Apudmernueckuii KOpeHb HATYpPaTbHOU
CTEIEeHU U €ro CBOWCTBA 13.11.2023
38 Apudmernieckuil KOpeHb HaTypaTbHOU
CTEINEHU U €ro CBOMCTBA 15.11.2023
[Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
39
coJiepKalluX CTENEHU U KOPHU 15.11.2023
[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
40
coJiepKalliX CTEIeHU U KOPHU 17.11.2023
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
41
coJiepKalluX CTENEHU U KOPHU 20.11.2023
UppatnmonansHelie ypaBHeHUs. OCHOBHbBIE
42
METOIBI p?meHm[ UPPaIMOHATEHBIX 99 11.2023
ypaBHEHHHA
UppatnmonansHelie ypaBHeHUs. OCHOBHbBIE
43
METObI p&imeHHﬂ UppalMOHATBHBIX 99 11.2023
ypaBHEHUN
Wppanmonansusie ypaBHeHUs1. OCHOBHBIE
44
METObI pe:meHH;{ UppalMOHATEHBIX 94.11.2023
ypaBHEHUH
45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHATIBHBIX YpaBHEHUI 27.11.2023
46 PaBHOCHIIbHBIE TTEPEXO/IbI B PEILICHUH
UPPaLMOHAIIBHBIX YpaBHEHUI 29.11.2023
47 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
UppaLMOHATIBHBIX YpaBHEHUI 29.11.2023




PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

48 HUPPAMOHATILHBIX YPaBHEHUN 01.12.2023

CoiicTBa U rpaduK KOpHS N-0i CTETIEHU KaK
49 ¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM 04.12.2023

rokaszaresem

CgoiicTBa 1 rpaduK KOpHs N-0i CTEIICHU KaK
50 GbyHKIMH 0OpaTHON CTENEHU C HaTypaJbHBIM 06.12.2023

roKazaresem

KonTponbnas pabora: "CoiicTBa u rpaduk
51 g;)z;jer; I/(I):u crenenu. MppanuonanbHbie 06.12.2023
59 CreneHb ¢ paroHAILHBIM TIOKa3aTeIeM U eé

CBOICTBa 08.12.2023
53 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM U e

CBOICTBa 11.12.2023
54 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé

CBOMCTBa 13.12.2023
55 [TokazarenbHast pyHKIMSI, €€ CBOWCTBA U

rpapuk 13.12.2023
56 Hcnonp3oBanue rpaibm(a byHKIMH 715

perieHus: ypaBHCHU I 15.12.2023
57 Hcnonb3oBanue rpavq)mca GbyHKIUYU 75

pelIeHNs] ypaBHEHUN 18.12.2023
58 [Toka3zarenbHble ypaBHeHUS. OCHOBHBIC

METO/IbI PEIICHHS TTOKA3aTeIbHBIX YPaBHEHUN 20.12.2023
59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

METO/IbI PEIICHHS TTOKA3aTEebHBIX YPaBHCHUM 20.12.2023
60 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIC




MCTOABI pCHICHUS ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ

22.12.2023

Kontponbnas padota: "[loka3arenpHas

o1 ¢ynkuus. [TokazarenbHele ypaBHeHUs" 1 25.12.2023
62 Jlorapudm yucna. CroiicTBa norapudpma 1 27.12.2023
63 Jlorapudwm uucna. CpoiicTa orapupma 1 27.12.2023
64 Jlorapudm yucna. CoiicTsa jorapudpma 1 29.12.2023
65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1 10.01.2024
66 JlecsiTuuHbIEe U HATYpaJbHBIE TOTaPUPMBI 1 10.01.2024
67 [IpeoOpazoBaHue BEIPAKCHHH, COIEPIKALTUX 1

norapu@mbl 12.01.2024
68 [Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALTIX 1

norapu@mbl 15.01.2024
69 [Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALTIX 1

Jorapupmbl 17.01.2024
20 Jlorapudmuueckas pyHkuus, e€ cBolcTBa U 1

rpaduk 17.01.2024
71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1

rpaduk 19.01.2024
79 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelLIeHNs] ypaBHEHUI 22.01.2024
73 Hcnons3zoBanne rpaduka QyHKIIUN 15 1

perieHus: ypaBHCHU I 24.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 ;/[;;;)Ii[:; E;meHHﬂ JorapuPpMUIECKUX 1 94.01.2024
75 Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE 1

METO/IbI PEIICHUS Jorapu(PMHIECKUX 26.01.2024




YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI p?H_IeHI/ISI JorapupMUIECKUX 1 99.01.2024

ypaBHEHHH
77 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH 1

Jorapu(PMUYECKUX YpaBHCHUH 31.01.2024
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1

norapu()MUUECKUX ypaBHEHUI 31.01.2024
79 KonTponbras padora: "Jlorapudmmuueckas 1

¢bynkuus. Jlorapupmudeckne ypaBaenus" 02.02.2024
80 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC 1

YHCIIOBOTO apryMeHTa 05.02.2024
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC 1

YUCJIOBOT'O apryMeHTa 07.02.2024
82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1

YUCJIOBOT'O apryMeHTa 07.02.2024
83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1

YKCIIOBOTO apryMeHTa 09.02.2024

Tpuronomerpuveckast OKpy>KHOCTb,
84 orpezieNieHue TPUTOHOMETPUUECKUX (QYHKIUH 1 12.02.2024

YHCIIOBOTO apryMeHTa

Tpuronomerpuveckast OKpy>KHOCTB,
85 orpesiesieHue TPUTOHOMETPUUECKHUX (YHKITHI 1 14.02.2024

YHCIIOBOTO apTyMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 14.02.2024
87 OcHOBHBIE TPUTOHOMETpUYECKHUE (POPMYITBI 1 16.02.2024
88 OcCHOBHBIE TPUTOHOMETpUYECKHE (OPMYITBI 1 19.02.2024
89 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1 21.02.2024




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

%0 BBIpOKCHUI 1 21.02.2024
01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKEHUN 26.02.2024
92 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIpKCHUI 28.02.2024
93 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKUX 1 98.02.2024
BBIPQKCHU T
94 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 01.03.2024
95 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1 04.03.2024
96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 06.03.2024
97 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1 06.03.2024
98 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUIN 1 11.03.2024
99 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1 13.03.2024
100 Pemennie TpUroHOMeTpUUECKUX ypaBHEHUN 1 13.03.2024
KonTtponbHas pabora: "Tpuronomerpuyeckue
101 BBIpa)KeHI/Iﬁ'I' U TPUTOHOMETPUYECKUE 1 15.03.2024
YpaBHEHHS
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 nocnez[OBaTeJILHVOCTeﬁ. MeTton 1 18.03.2024
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE W OTPaHUYCHHBIC
103 gzsisgzzzzeizi;c;n. Hcropus ananmza 1 £0.03.2024
104 Apudmerraeckast Iporpeccus 20.03.2024
105 I'eomeTprueckas nporpeccus 22.03.2024
106 beckoneuno yObIBaroIIast reoMeTpruIecKas




nporpeccust 01.04.2024

CyMMa GeckoHEeYHO YOBIBarome
107 g 1

F€OMETPUUYECKON TPOTrPECCUm 03.04.2024

JIMHEWHBIN ¥ SKCTIOHEHIMAIbHbIA pocT. Yucio
108 1

e. Dopmyia CI0KHBIX MPOIEHTOB 03.04.2024

JIMHENHBIN ¥ DKCIOHEHUMAIIbHBINA pocT. Ynciio
109 1

e. Dopmyna CI0KHBIX MPOIIEHTOB 05.04.2024

Vcnonb30BaHue NpOrpeccuu i peLieHus
110 1

peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapaKkTepa 08.04.2024
111 Kontponbnas padota: "[locinenoBarenbHOCTH 1

u riporpeccun’ 10.04.2024
112 HenpepbiBHBIE QYHKIINU 1 UX CBOICTBA 1 10.04.2024
113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB 1

byHKIUH 12.04.2024
114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1 15.04.2024
115 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTpE3Ke 1 17.04.2024
116 MeTton MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1 17.04.2024
117 MeTtoa MHTEpBaJIOB JUIsl pEIICHNs HEPABEHCTB 1 19.04.2024
118 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1 22.04.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1

GbyHKIUH 1715 petieHus 3a1a4 24.04.2024
120 IIpuMeHeHne CBOWCTB HETIPEPBIBHBIX 1

GyHKIUH 1715 peleHus 3a1a4 24.04.2024
121 [lepBas u BTOpasi Npou3BOAHBIE PYHKIIUU 1 26.04.2024
122 Onpenenenue, reOMeTPUIECKUNA CMBICIT 1

MIPOM3BOTHOM 27.04.2024
123 Omnpenenenue, pU3MUECKUI CMBICIT 1




IIPOU3BOIHOM 03.05.2024
124 YpaBHeHHE KacaTeIbHOU K rpaduKy )YyHKITUU 1 06.05.2024
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy QyHKIIHU 1 08.05.2024
126 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1 08.05.2024
127 [Ipou3BoHBIC d7IEMEHTAPHBIX (DYHKITHI 1 13.05.2024
128 Kontponsnas padora: "[IponzBoanas” 1 15.05.2024
129 [Tpou3BoHast CYyMMBI, IPOU3BEICHHS, 1

YaCTHOTO M KOMITO3ULIUU (YHKITUI 15.05.2024
130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1

YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI 17.05.2024
131 [Tpou3BoHasi CYyMMBI, IPOU3BEICHHS, 1

YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITHI 20.05.2024
132 HroroBast koHTpoIbHAs paboTa 1 22.05.2024
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1

3HaHuil: "YpaBHeHUs" 22.05.2024
134 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1

3HaHUI 24.05.2024
135 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1

3HAHUU
136 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3 IS 1

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




Jucr KOPPEKTHPOBKH KAJICHAAPHO - TEMATHYECCKOI'0 IVIAHUPOBAHUSA

Tema ypoka

KonunuectBo yacoB

Bup xoHTpONS.

[ara




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Tononbckoro B.E., O6miecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y»; AkiinoHepHOE 00111€CTBO

«3narenbctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Mep3nsik, [lonsikoB. AnreOpa u Hayasia MaTeMaTHYecKoro aHanuza. 10 kiacc.
VYriyonennslit ypoBeHb. MeTonnueckoe nocodue. 2023 Meroanueckoe
0COOME COAEPKUT IPUMEPHOE IJIAHUPOBAHUE YIEOHOTO MaTepuaa,
METOANYECKUE PEKOMEHIALNH K KaxAoMy naparpady, KOMMEHTapuH K

YIOPAKHEHHUSIM U KOHTPOJIbHBIE PaOOTHI.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://edsoo.ru/



