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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «Anredpa U Hauajga MaTeMaTUYECKOTO aHAIN3ay SIBISETCS OJTHUM M3
Han0oJiee 3HaUYMMBIX B MPOrpaMMe CpeaHEro o0IIero oopa3zoBaHus, MOCKOIbKY, C OJHOU
CTOPOHBI, OH 00ECTIeUYnBAET UHCTPYMEHTAIBbHYIO 0a3y Uil U3yYeHHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JpPyroil CTOpOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIIJIEHUE OO0Yy4YalolUXcsi Ha ypOBHE, HEOOXOIMMOM [JIsi OCBOEHHUS WH(MOPMATHKH,
OOIIIeCTBO3HAHUSA, MCTOPHH, CIIOBECHOCTH W APYTHX IUCIUIUIMH. B pamkax maHHOTO
y4eOHOro Kypca OOydYaromiuecs OBIIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopast (OpMyJIHPYET CBOM TOCTHKEHUSI B MaTeMaTU4YeCcKoi popme.

VYyeOublil Kypc ainreOpbl U Hauajd MAaTeMaTHYEeCKOro aHajlu3a 3aKJIa/IbIBAaeT OCHOBY
JUTS YCTICIITHOTO OBJIAJCHHS 3aKOHAMU (PM3UKU, XUMUHU, OMOJIOTHH, TOHUMAaHHUsI OCHOBHBIX
TEHJCHLIUN Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIb30BaTh UX
JUIsl TajbHEHIero oOpa3oBaHus U B MOBCEIHEBHOM >KM3HU. B TO ke Bpemsi oBiajieHUE
aOCTpPaKTHBIMU M JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMH anreOpbl M MaTeMaTHYeCKOTO
aHamM3a pa3BUBA€T YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb,
JIOKa3bIBaTh YTBEPXKICHHUS C TMOMOUIbI0 HMHAYKLUMHM U paccykiaTb JEAyKTHBHO,
UCIIOJIb30BaTh 0000IIIEHNE U KOHKPETU3AIINI0, aOCTparupoBaHue U aHAJIOTHIO, (POPMHUPYET
KpEaTHBHOE U KPUTUUYECKOE MBITIIICHUE.

B xone m3yuenus yueOHOro Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO aHATU3a»
oOyuJaroluecs: Ioay4yaloT HOBBINA OMBIT PEeUICHHs MPUKIAAHBIX 3a/1a4, CAMOCTOSTEILHOTO
MOCTPOEHUSI ~MaTeMaTHYeCKUX MoOjJeNied  peajbHbIX CHUTyalluid, HWHTEepIpeTaluu
MOJTyYEHHBIX PEUICHUH, 3HAKOMSITCS C MPUMEpaMi MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IpUpoJIe, HAYKE U HCKYCCTBE, C BBIIAIOIIMMUCA MAaTEMaTHYECKHUMH OTKPBITHSIMH M UX
aBTOpamH.

VY4ebHblit Kypc 00JaaeT 3HAUUTEIbHBIM BOCITUTATEIbHBIM MMOTEHIIMATIOM, KOTOPBIN
peanmsyeTcs Kak uepe3 yueOHbIi MaTepua, CliocoOCTBYIOMHA GOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK M 4Yepe3 cnenupuKky ydeOHOM [esATeabHOCTH, TpeOyromen
OPOAOKUTENBHON KOHLEHTPALMM BHHUMAHHUA, CaMOCTOSTEIbHOCTH, AaKKypPaTHOCTH H
OTBETCTBEHHOCTH 32 MOJyYEHHBIN PEe3yJIbTaT.

B ocHoBe meToamku oOydeHHs anreOpe M HavajgaM MaTeMaTHYeCKOro aHaiu3a
JICKUT ACITETbHOCTHBIM MIPUHIIAIT O0YYESHHUS.

B crpykrype yueOHOro kypca «AnreOpa ¥ Hayalla MaTeMaTUYECKOTO aHAIU3a»
BBIJICJICHBI CJEAYIONINE COJEPKAaTeIbHO-METOUYECKUE TUHUU: «YKclia U BBIYUCTICHUSY,
«DyHKIIMM W Tpadukm», «YpaBHEHUS M HEpaBeHCTBa», «Hadama MaTemMaTH4ecKOro
aHanuza», « MHOXKeCTBa U JIOTHKay. Bce 0CHOBHBIE CO/IepKaTETbHO-METOINIECKIE JINHUN
U3y4aloTCsd Ha TMPOTSHKEHUM JABYX JieT OOydeHHs Ha YpOBHE CpeIHEro oOIero
o0pa3oBaHMsl, €CTECTBEHHO JAOIOJHSIS APYr Jpyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMH H paszfenaMu. J[aHHBIM y4eOHBI Kypc SIBISETCS WHTETPATHBHBIM, TMOCKOJIBKY
o0BbenuHAET B ce0e colepiKaHne HECKONIbKUX MAaTeMaTHYECKUX TUCIUIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMAaTUYECKUI aHalIU3, TEOpUsI MHOKECTB, MaTeMaTHYecKas
jgoruka u npyrue. [lo mepe Toro kak oOydwarouiuecsi OBJIaJeBalOT BCE 0oJiee MUPOKUM



MaTeMaTHYeCKUM  amnmapartoM, Yy  HHUX  TOCIEIOBaTeNbHO  (OpMHPYETCS U
COBEPILICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENIb PEaJbHOW CHUTYaIlHH,
NPUMCHATh 3HAHMS, TOJYyYCHHBIE NPH HM3yYCHWH YYEOHOro Kypca, IS pelIcHUs
CaMOCTOATENIbHO  C(OPMYJIMpPOBAHHOM  MaTreMaTHYeCKOW  3ajJayd, a  3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOAMYECKas JuHUA «Yucma U BBIYMCICHUS»  3aBEpIIAcT
(dbopMHpOBaHNE HABBIKOB WCITOJIB30BAHUS JACHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO HAYATO
Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBanus. Ha ypoBHe cpeaHero ooiiero oopasoBaHus
0oco0oe BHHMaHHUE YAeIsIeTcsl (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYHCIICHUA,
BKJIFOYAIONIMX B C€0s MCIOJb30BaHUE PA3IMYHBIX (HOPM 3alUCH YKCIIA, YMEHHE JelaTh
MPUKUIKY, BBITTOJHITh MPUOIMKEHHBIC BBIYMCIICHUS, OIICHHUBATh YMCJIOBBIC BBIPAKEHUS,
paboTaTh ¢ MaTEeMaTHYCCKUMHM KOHCTAaHTaMH. 3HAKOMBIC OOYYaIOIUMCS MHOXKECTBA
HATypaJdbHBIX, IEJbIX, PAIUOHATBHBIX W JCHCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHO>XECTBOM KOMIUJIEKCHBIX 4YHCesl. B KaXI0M U3 3THX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE eMy crielu(pUYECcKUe 3a7a4u U Ollepaluu: JeJIeHHe Halleslo, OllepupOBaHUE
OCTaTKaMW Ha MHOXKECTBE IIEJIbIX YHCENI, OCOObIE CBOWCTBA palMOHAIBHBIX U
UPpAMOHATBHBIX YHUCEN, apu(dMETHUECKHE OIepaluy, a TakKKe H3BICYCHUE KOPHS
HATypaJbHOM  CTEMEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  brmaromaps
MOCJICJIOBATEIPHOMY PACIIUPEHUIO Kpyra HCIOJb3YEeMBIX 4YHCET W 3HAKOMCTBY C
BO3MOXHOCTSIMH HMX TPUMCHCHHsI JUIsl PEIICHHS Pa3IudHbIX 3adad  (GOpMHPYETCS
MPEICTaBIICHUE O €IUHCTBE MATEMAaTHKH KaK HAyKd W €€ POJHM B MOCTPOSCHUU MOJeTeH
peabHOr0 MHUPA, IIMPOKO UCIIONIb3YIOTCSI 000011IEHNE U KOHKPETHU3AIHSl.

JIuaus «YpaBHEHHSI M HEPABCHCTBA» PEANM3yeTCs] Ha MPOTSHKCHUU BCErO O0YUYCHUS
Ha YPOBHE CpeHero oduiero oOpa3zoBaHusi, MOCKOJBKY B KakJI0M pasnene IIporpaMmbl
MPEIyCMOTPEHO peIIeHUE COOTBETCTBYIONMX 3amad. B pesynbprate oOywaromuecs
OBJIQJICBAIOT PA3UYHBIMM METOJIaMHU PEIICHUS PAlMOHAIBHBIX, HPPAIHOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUYECKUX W TPUTOHOMETPUUYECKHX YpaBHEHUW, HEPAaBEHCTB U
CHUCTEM, a TakXKe 3a7adv, CoJepKamux mnapameTpbl. [lomydeHHBIE YMEHHS IIHMPOKO
WCTIOJIB3YIOTCSl TIPH MCCIIENOBAaHUUA (PYHKIIMN C TOMOIIBIO TPOWU3BOIHOM, TIPH PEUICHUHN
NPUKIAJHBIX 3a7a4 M 3aJlad Ha HAXOXKJEHHWE HaWOOJbIIMX W HAUMEHBIIUX 3HAYCHUH
dbynknuu. JlaHHas cojep)katelibHas JUHUS BKIIOYAaeT B ceOs Takke (popmMupoBaHHE
YMEHUN BBITIOJNHATH pacu€Tel 1O QopmynaMm, mnpeoOpa3oBaHMsl PAIMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
coJiepKallux CTeneHu u jJorapudmel. biaronaps n3ydenuo anrebpandeckoro marepuana
MPOUCXOUT JaJIbHEHINIEe pPAa3BUTHE AJITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIICHUS
oOyuaromuxcsi, (GOPMUPYIOTCS HABBIKA JIEAYKTUBHBIX PACCYXKIEHUM, palbOThl C
CUMBOJIBHBIMH (hOpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUIE
PaBEHCTB U HepaBeHCTB. AnreOpa npemnaraeT 3GPeKTUBHbIE MHCTPYMEHTBI JJI PEIICHUs
MPAKTUYCCKUX M CCTCCTBEHHO-HAYYHBIX 3ajad, HarjsagHO JIEMOHCTPUPYET CBOH
BO3MOYXHOCTH KakK SI3bIKa HAYKH.

CopepxaTtenbHO-MeTOANYecKas THHUS « DyHKIMHA U Tpa@UKU» TECHO MEePEIUIeTaeTC s
C JIpyTMMHU JIMHUSMH Y4YeOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBICIIE 3aJ1aéT
MOCJIEIOBATENIbHOCTh M3Yy4YeHHUs Marepuaina. M3yueHue CTEeneHHOW, IOoKa3aTelbHOM,



Jorapu(MUYECKO W TPUTOHOMETPHYECKUX (PYHKIIUNA, WX CBOWCTB U TpauUKOB,
UCIOJIb30BaHUE (YHKIMHA JJIs pelIeHus 3a7ad M3 JAPYruX Y4eOHBIX MPEIMETOB U
peaqbHOM KM3HM TECHO CBSI3aHO KaK C MaTEMaTHUYECKUM aHaJIM30M, TaK M C PEIIeHUuEM
ypaBHEHH U HepaBeHCTB. lIpu 3TOM OosbIIOe BHUMaHHUE yhaenseTrcss (HOPMUPOBAHUIO
YMEHUSI BBIpaXaTh (QOpPMyJIaMH 3aBUCUMOCTH MEXKIY pPa3IMYHBIMUA BEIMYWHAMH,
UCCJIeIOBAaTh TOJIydYeHHbIEe (YHKIMHM, CTPOUTh UX rpaduku. Marepuan 53To
COJICP)KATEJIbHOW JIMHUW HAalleJieH Ha pa3BUTHE YMEHUW W HABBIKOB, IO3BOJISIOIINX
BbIpakaTh 3aBHUCUMOCTH MEXKAY BEIWYMHAMH B Pa3IuyHON (opMe: aHaTIUTUUECKOM,
rpaduyeckoil u cioBecHoW. Ero m3ydeHune crnocoOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO
MBIIIUICHHS, CIIOCOOHOCTH K 0000IIEHHIO M KOHKPETH3AIIUK, UCTIOJIb30BAHUIO aHAJIOTHM.

ConepxarenbHasgs JHUS «Havama wmaTreMarnueckoro aHaiau3a»  MO3BOJISET
CYIIECTBEHHO paCUIMPUTh KPYyr KakK MaTEeMaTUYeCKUX, TaK W NPUKIAIHBIX 3ajad4,
JOCTYITHBIX OOYYarOMIMMCS, TaK KaK y HUX TOSBISACTCS BO3MOXHOCTh CTPOUTH TpaduKu
CIIOXKHBIX (YHKIIUN, OMPENeNsaTh UX HAauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIUYUCISAThH
miomanau Guryp u oObEMBI TEJ, HAXOJUTh CKOPOCTH W YCKOpPEHHUs MpoleccoB. lanHas
cojiepKaTesibHasl JTUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHHUS MATEMaTHUUECKUX
MOJEJIe peaibHbIX CUTYaIN, TO3BOJISET HAXOUTh HAWTYUlllee PEUICHUE B IPUKIIAIHBIX,
B TOM YHCJIE COIMAJIbHO-DKOHOMUYECKMX, 3ajJayaX. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTUYECKOr0 aHajliu3a CIHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (opmanbHO-
JIOTUYECKOTO W KPEaTUBHOIO MbIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh
MIPOSIBJICHHSI 3aKOHOB MaTeMaTHKU B HAyKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HaroT
O BBIJIAIOIIUXCS PE3YNIbTATAX, MOJYYCHHBIX B X0JI€ PA3BUTHS MAaTEMATUKH KaK HAYKH, U 00
WX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSA «MHOXKECTBAa M JIOTUKa» BKJIOYaeT B ceOs
AJIEMEHTHl TEOPUU MHOMKECTB M MAaTEMAaTUYECKOW JIOTMKU. TeopeTUKO-MHOXKECTBEHHBIC
NPEACTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTEMAaTUKU W NPEAJIararoT
HanOoJiee YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONMIMM BCE pa3feibl MaTeMaTUKH U e
MPUIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUUYECKUE TUCIIUIUIMHBI U UX MPUITOKEHUS B
emuHOoe T1enoe. [lodToMy BaxXHO JaTh BO3MOXKHOCTH OOydYaOMIEMYyCS MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKH W HMCIOJIb30BaTh €ro Jyis
BBIpaKEHUS CBOMX MbICIIEH. [[pyruM Ba)XKHBIM MIPU3HAKOM MAaTEMaTHUKH KaK HAyKH CIIeTyeT
NpU3HATh CBOWMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUW M CIIEIOBAHHE OMNPEACIEHHBIM
npaBWjiaM IOCTPOCHUS JI0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MAaTeMaTUYECKOU
JIOTUKH CTIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUSI 00yJaroNIuXcsi, MO3BOJIIET UM
CTPOUTh CBOM PacCCyXJCHUS Ha OCHOBE JIOTHYECKHX TIpaBujl, (POpMHUpPYET HaBBIKH
KPUTHUYECKOTO MBIIICHUS.

B yde6HOM Kypce «AnreOpa W Hadajga MaTeMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJEIMPOBaHUS, KOTOpPbIE TMPHU3BAaHBI CIOCOOCTBOBATH
(GhOpMUPOBAHUIO HABBIKOB MTOCTPOCHUS MOJIEIEH pealbHbIX CUTYaIlui, UCCIEIOBAHUS ITUX
MOJIEJIE C MOMOIIBIO ammapara aareOpbl 1 MaTEMaTUYECKOTO aHalau3a, WHTEpIpEeTaluu
MOJIYYEHHBIX Pe3yibTaTOB. Takue 3aaHusl BIUIETEHBI B KX/l U3 PA3/I€NIOB POrPAMMEBI,
MIOCKOJIbKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HCIOIb3YETCs ISl PEIICHUs
NPUKIAIHBIX 3ada4d. [Ipu pemieHur pealibHBIX MPAKTUYECKUX 3aJlad  O0ydaromuecs



pa3BHBAIOT HAOJIOMATELHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MpobiieMy. [lesTeabHOCTh 1Mo
(GOpMHPOBAHNIO HABBIKOB PEIICHUS NPHKIAJHBIX 3aJlad OPraHu3yeTcs B TIPOIECcCce
M3YUYCHHS BCEX TEM YUeOHOT0 Kypca «Anredpa v Hayajaa MaTeMaTHIeCKOTO aHAIIA3ay.

Ha wm3yuenue yueOHOrOo Kypca «AirebOpa W Hadalla MaTEMaTHYECKOTO aHAIU3a»
orBonutTcsa 272 yaca: B 10 kimacce — 136 yvacoB (4 udaca B Henmento), B 11 kmacce — 136
qyacoB (4 yaca B HEJICIIO).



COJAEP XAHME OBYUYEHUA
10 KIJIACC

Yuciia 1 BBIYMCICHUSA

PaunonansHpie  uucna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, MPOLICHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenne npobeil M MPOLEHTOB ISl pelIeHUs
IIPUKJIAAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOMN KU3HU.

JlencTBuTENBHBIE YHUCIa. PaunonanbHbie u AppallMOHAILHBIE YHUCIa.
ApudmMernueckne ornepanud ¢ IeHCTBUTEILHBIMU YHCIaMH. MOyJb NEHCTBUTEIHLHOTO
ymucia U ero cBorctBa. [IpubmmkEHHBIC BBIUMUCIEHUS, MPABUIA OKPYTJICHUS, TPUKUAKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN.

Crenenp ¢ mensIM INokasareiaeM. bmHom Hrprotona. Mcnosnp3oBanme moaxonasimieit
dbopMBl  3amMCH  ACHUCTBUTENBHBIX YHCEN JJIs PEHICHUS MPaKTUYECKUX 3amad U
IIPECTABJIEHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C pallMOHAIIBHBIM MMOKA3aTEJIEM U €€ CBOMCTBA, CTENEHb C JIEMCTBUTEIbHBIM
IIOKa3aTEeJIEM.

Jlorapudm uucna. CoiictBa norapudma. [lecaTnanbie U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC
Y ApKTAHT€HC YHUCIIOBOIO APTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXIIECTBEHHbIE MpeoOpa3oBaHWsA. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHUS U YpABHEHUS-CIIEACTBUA. HepaBeHCTBO, pellleHue HEPABEHCTBA.

OcCHOBHbIE METOABI pEIICHUS IEIbIX W JPOOHO-pAllMOHATBHBIX YpPaBHCHUN W
HEPaBEHCTB. MHOTO4YIEHbI OT OJHOM NEPEMEHHOMU. JleneHne MHOro4JeHa Ha MHOTOWIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nensimu ko3¢ unuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTEIIEHH U KOPHHU.

HNppauronansHble ypaBHEHHS. (OCHOBHBIE METOJbl PEIICHUS HWPPAUOHAIBHBIX
YPaBHEHHM.

[TokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOJBl PEHIEHUS  IOKa3aTeJIbHBIX
YPaBHCHUU.

[TpeoOpa3zoBaHue BhIpaXKEHH, COAEPKAITUX JTOTapu(MBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEHICHUS JIOTApUPMUISCKUX
YPaBHEHHUM.

OcHoBHBIE TpUroHOMeTpuueckue (popmyibl. [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BbIp@XCHUH. Perienre TpUroHoMeTpuYECKUX YpaBHEHU .

Pemenune cucrem JIMHEMHBIX ypaBHEHWMU. MaTpuia CUCTEMBI JIMHEWHBIX YPAaBHEHUMU.
OnpenenuTens MAaTpUllbl 2X2, €ro TeOMETPUUECKUN CMBICT U CBOICTBA, BBIYMCICHUE €T0
3HAYEHHUs, NIPUMEHEHUE ONPEACIUTENS Il PELICHUS CHUCTEMBl JMHEUHBIX YpPaBHEHUM.
Pemenue nmpukiaaHbIX 3a/1a4 ¢ MOMOIIBI) CUCTEMBI JIMHEUHBIX ypaBHEHUN. MccnenoBanne
MMOCTPOECHHOW MOJENH C IMTIOMOIIBI0 MATPULL U OITPEICIIUTEIICH.



[IocTpoeHne MaTeMaTUYECKUX MOJEIIEN pEalbHOM CUTYyalUH C ITIOMOIIBIO YPAaBHEHUHN
Y HepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeasIbHON KU3HU.

Oyukuuu 1 rpapuku

®OyHk1us, crocoObl 3ananus GyHknun. B3anmuo oOpaTtHbie dyHKinu. Kommosurus
bynkuui. ['padux dyHkumuu. dneMeHTapHbie npeodpazoBanus rpaduKoB PyHKITUH.

OO6nacTte ompeneneHuss W MHOXKECTBO 3HaueHuM QyHkuuu. Hymm  QyHkium.
[TpomexxyTkn 3HakonoctosHcTBa. YETHele M  Heu€THble (QyHKuuu. [lepumonnueckue
¢ynkun. [IpoMexyTkn MOHOTOHHOCTH (PyHKUHMH. MaKCUMyMbl 1 MUHHUMYMBbI (DyHKLIHU.
Haubonbiiee u HaMeHblee 3Ha4eHNs (PYHKLHUN Ha IPOMEXKYTKE.

JluneiiHasi, KBaJpaTH4Has W  JPOOHO-TMHEWHas  (PyHKIMU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

Crenennast QyHKUHMS C HATYpaJIbHBIM U LI€TbIM MokKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoticTBa 1 TpaduK KOpHS N-Oi CTETIEHH Kak (yHKIIUUA OOpATHON CTENEHU C HATypaJIbHBIM
MIOKA3aTEIIEM.

[TokazarenbHass u Jorapupmuueckas (QyHKUMHA, UX CBOWCTBA M  rpaduKH.
Hcnonp3oBanue rpadukoB GyHKINN TSl pEIICHUST YPAaBHCHUH.

Tpuronomerpudeckasi OKpYKHOCTb, OIpPEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMN
YUCJIOBOIO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCHUMOCTUM B peajbHBIX INpoueccax M sBiIeHusx. ['paduku
pealbHBIX 3aBUCUMOCTEM.

Hayana MmaTeMaTH4eCKOro aHajamu3a

[TocnenoBatenbHOCTH,  CMOCOOBI  3ajaHusi  MoOcienoBaTeiabHocTe.  Mertoa
MAaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE W OrPAaHUYEHHBIE IIOCJIEIOBATEIIBHOCTH.
HcTopust BOSHUKHOBEHHS] MATEMAaTUYECKOTO aHaJIN3a Kak aHainn3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckas U TeoMmeTpuyeckas mporpeccuu. beckoHeyHO —yObIBaroias
reoMmerpuyeckas nporpeccus. CyMma OecKOHEYHO YyOBbIBaloIIed TI'€OMETPUYECKOi
nporpeccud. JIMHEWHBIM M 3KCIIOHEHIMANbHBIM pocT. Yucno e. Popmyna CIOKHBIX
IpoLEeHTOB. [cnosb30BaHKWE MPOTPECCHM Ui PELICHMs] PEeajbHBIX 3a4ad IPUKIIAIHOIO
XapakTepa.

HenpepoiBHble (yHKIMM ¥ MX cBoWcTBa. TOYKM paspbiBa. ACHUMIITOTHI IpapUKOB
¢ynkuuid. CBoiicTBa (QYHKUMH HENPEPBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBajOB IS
petieHust HepaBeHCTB. [IprMeHeHne CBOMCTB HEeMPEePhIBHBIX (PYHKIIMM JUIS PEIICHUS 3a/1a.

[lepBast u BTOpas mnpousBojHble (yHKUMU. OmnpeneneHue, reoOMETPUUYECKUN U
(bu3MUECKHil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy QyHKIIMH.

[TpousBoaHble 3neMeHTapHbIX (QyHKIMA. [IpousBoaHAasE CymMMBblI, NpPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHI.

MHoxkecTBa H JIOTHKA

MHoK€eCTBO, omnepalud HaJ, MHOXXECTBaMU M HUX CBoMcTBa. [[narpammbl Ditnepa—
Benna. IIpuMeHeHne TeOpETHKO-MHOKECTBEHHOIO alapara Uil ONHWCAHUSA PeaJbHbIX
IPOLIECCOB U SIBJICHUM, MIPH PEIICHUN 33]a4 U3 IPYTHX yU4EeOHBIX PEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YecKoro OOBEKTa, CIEACTBHE,
JI0Ka3aTENbCTBO, PABHOCUJIbHBIEC YPABHEHUS.



11 KIIACC

Yuciia 1 BBIYUCICHUS

Harypanbabsie u uenbslie uncna. [[pumMeHeHrMe NPU3HAKOB JCIMMOCTH LEJBIX YHCE,
HanOonbIui o0 gpenurend (ganee — HOJI) n HanMeHsbIiee oOIee KpaTHOE (manee —
HOK), octatkoB no moayto, anroputMma EBkiuia aJist peieHus 3aj1ay B LEJbIX YHCIIax.

KommiekcHbie uuncna. AnreOpandeckas W TPUTOHOMETpUUecKas (OPMBI 3amucu
KOMIUIEKCHOTO uucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU — YHCIIAMH.
N300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KoopAuHaTHOM ruiockoctu. dopmyna Myaspa.
KopHu n-oi cTeneHu U3 KOMIUIEKCHOTO uucia. [IprumMeHeHue KOMIUIEKCHBIX YHCEN I
penieHust PU3NIECKUX U TEOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YPAaBHEHUM M HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CHUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKUX YPABHEHUU C MOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PellleHne TpuroHoMeTpu4eCKNX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHMS TIOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE  METOAbl PEUICHUSI CUCTEM W  COBOKYMHOCTEW palMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(OMUUYECKUX YPABHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.

[IpuMeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a]1a4 U
3a/1a4 U3 Pa3IUYHBIX 00JacTel HAyKH M PEaIbHOM >KU3HU, WHTEPIIPETallUs MOJTYyYEHHBIX
PE3YIBTATOB.

DOyHKUUM U rpaPuKu

I'padux xommosunuu GyHkuii. ['eomerpudeckue o0pa3bl YpaBHEHU M HEPABEHCTB
Ha KOOPAUHATHOM MJIIOCKOCTH.

TpuroHomerpuyeckue PyHKIIMU, UX CBOMCTBA U Tpa(UKH.

['padmueckre MeTOnBI perieHus YpaBHCHWA W HepaBeHCTB. I padudeckue MeTOIbI
peleHus 3a1ay ¢ napameTpamu.

Hcnonw3oBanue rpadukoB GyHKIMN 171 UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOPbIC€ BO3HUKAIOT MPU PEHICHUU 3aJa4 U3 JPYTHX y4eOHBIX MPEIMETOB U pPeaIbHOU
KUA3HU.

Hauana MmaTeMaTH4ecKoro anajamnsa

[IpuMeHeHne TPOU3BOJHONM K HCCIEAOBaHUIO (PYHKIMH HA MOHOTOHHOCTh U
KcTpeMyMbl. HaxoxJieHne HaumOOoJbIIEero M HAaWMEHbBIIEr0 3HAYEHW HEeNpepbhIBHOM
(GYHKIIMH Ha OTpE3Ke.

[IpuMeHeHne NpPOU3BOJHOMN I HAXOXKJICHUS HAWIYUYLIEro PEUICHUS B MPUKIIAIHBIX
3aayax, AJig ONpeJeieHus] CKOPOCTH M YCKOpEHHUs Mpolecca, 3aaHHoro (Gopmysioil uim
rpaukom.

[TepBooOpa3zHas, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX. [TepBooOpa3HbIe
anieMeHTapHbIX PyHKiuil. [IpaBuia HaXx0XKIEeHUS IEPBOOOPA3HBIX.



Nuterpan. I'eoMeTpu4yeCcKMM CMBICH MHTErpaia. BeuncieHne onpenenéHHOro
uHTerpaia no popmyne Hetotona-Jleitonuiia.

[IpuMeHeHue WHTErpaia IS HaXOXIEHUs IUIomajed IIoCKuX (Guryp u oO6bEMOB
FEOMETPUYECKHUX TEI.

[Tpumepsr  pemenuit  auddepeHuanbHbIX  ypaBHEHUH. Maremarnueckoe
MOJIETUPOBAHHUE PEATBHBIX MPOIIECCOB C MOMOIIBIO AU dEepEeHITUATBHBIX YPABHEHHM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS VYYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYYAIOIIErocsi Kak AaKTHUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOr0o OOIEeCTBA, MPEACTABICHUE O MaTEeMaTHUYECKUX
OCHOBaX (DYHKIIMOHHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIECHUHN, MPOIEAYpP TPaXKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHl M JIPYToe), YMEHUE B3aMMOJCHCTBOBATH C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKIMSIMHU U Ha3HAUCHUEM,;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKON TpakJIaHCKOW WACHTHYHOCTH, YBAaXEHUS K
MpPONUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB M POCCUMCKOW MAaTE€MaTHUYECKOM IIKOJIBL,
WCIIOJIb30BaHUE ITHX JOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CchHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, JTHUYECKOTO TMOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTIKCHUN HAyKH M JIESITENbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAas OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pacCyXICHUH, BOCIPUUMYHBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI NPUMEHATh MaTEeMaTUYeCKHUE 3HAHUS B HHTEpecax
3JI0POBOTO U O€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO
(3mopoBoe TUTaHUE, COAJAHCHUPOBAHHBIN PEXUM 3aHATHH W OTAbIXa, pPETyJspHAs
dbu3uYecKkasi aKTUBHOCTDH), (PU3HMUYECKOE COBEPIICHCTBOBAHUE IPH 3aHATHUAX CIHOPTUBHO-
03JIOPOBUTENBHOM JIEITEIBLHOCTHIO;

6) Tpya10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IEHHOCTH TPYAOTIOOWsS, MHTEPEC K PA3THUYHBIM
chepam mpodeccuoHaTbHON JEATETBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM ©  eé
NPUWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peaNM30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0O U CaMOOOpPA30BAHHMIO HA TPOTSIKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEIICHUU MPAKTUUECKUX 3aJlad MAaTEeMaTHYE€CKOU
HaIPaBJICHHOCTH;

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KyJIbTYpbl, MOHUMAHHE BIIHMSHUS COIMAIBHO-
SKOHOMHUYECKHUX IMPOLIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAILHOM CpeJbl, OCO3HAHUE



r00aJbHOTO  XapaKTepa SKOJOTHYECKHX MpoOJieM, OpHEeHTalus Ha MpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHMW I pelleHHus 3ajJad B 00JIaCTH OKpY’Karolled cpejbl,
IUTAHUPOBAHUE TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA ISl OKpYyKarouen
Cpelbl;

8) neHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd M OOILECTBEHHOW MPAKTHKW, MOHUMAaHHWE MaTeMaTHYEeCKOM HayKd Kak
ceppl YENOBEUECKON JEATENbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUISl pa3BUTHUS
LUMBUJIM3ALMY, OBJIAJCHHE SA3BIKOM MaTeMaTUKA W MaTEMaTUYECKON KyJIbTYpol Kak
CPEICTBOM  IO3HAHMWSI ~ MHpaA, TOTOBHOCTb  OCYLIECTBJISAITH  INPOEKTHYO U
UCCIIeI0BATENBCKYIO JIEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJTIbHBIE Y4eOHbIe 1eHCTBUS

ba3zoBble 1oruyeckue AecTBu:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTUUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUN MEXKIy NOHITHAMH, (DOpMYyIHpOBaTH ONpPENETCHUS TOHATHMA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(DUKAIIMU, OCHOBAHUS Il 000OIICHUS U
CpaBHEHMS, KpUTEPUHU IIPOBOJUMOI0 AHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHBIC U
OTpHUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3UM W MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIOACHUSX U YTBEPKICHUAX, MpeiaraTb KPUTEPUH JIJIsl BBISIBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

Jie7aTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIFOUECHUH 110 aHAJIOTUH;

IIPOBOJMTh CAMOCTOSITENIbHO  JTOKA3aTEIbCTBA MATEMATHUYECKUX  YTBEPKIACHUUN
(mpsiMble ¥ OT MPOTHUBHOIO), BBICTpAUBATh APTYMEHTAIMIO, MPUBOIAUTHL TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CIOCO0 pelleHus y4eOHO# 3ajaun (CpaBHUBATh HECKOJIHKO BapHUaHTOB
penieHus, BbIOMpaTh HauOoJsiee MOAXOISAIIMI C y4€TOM CaMOCTOSTENbHO BbIJCIICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejibckme JeiCTBHUS:

UCIIOIb30BaTh  BOMPOCHI KAk  HUCCIENOBATEIbCKUN  HMHCTPYMEHT  IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOpEUHE, MPOOJIeMYy, yCTaHABIMBATh
HMCKOMO€ U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOJUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN Mk Ty 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOABI MO pe3ysibTaTaM
MPOBEAEHHOIO HAOIIOJICHUSI, UCCIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTH IOJYUYEHHBIX
pPe3yJbTaTOB, BBIBOJIOB M O0OOIICHUIA;



MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpoIecca, a TakKe BBIABUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JIe(OUIMTH HH(OPMAITUH, JAHHBIX, HECOOXOIUMBIX JIJIsi OTBETA Ha BOIIPOC H
JUTSI peIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMIO K3 KMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3MPOBATh M HWHTEPIPETUPOBATH HHPOPMAIMIO Pa3IUYHBIX BHJIOB U (opm
IIPE/ICTABIICHNUS;

CTPYKTYpUPOBaTh HMH(POpPMAIMIO, TPEACTABIATh €€ B pasIudHbIXx (GopMax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAJIEKHOCTh WH(OPMAIMU 10 CaMOCTOSTEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBbI€ YHHUBepPCAJIbHbIE YUeOHbIe el CTBHS

OoOmmenune:

BOCIIPHHUMATh W (OPMYJIUPOBATh CYKJCHHS B COOTBETCTBHH C YCIOBUSIMH U
IeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy PEIIeHUs 3aJadyd, KOMMEHTHPOBATH
TOJIyYCHHBIA PE3yJIbTaT;

B XO0JIe OOCYXICHHS 3aJaBaThb BOIPOCHI II0 CYIIECTBY OOCYXIAaeMOW TEMBI,
mpoOJIeMBI, perraeMoi 3ajaud, BBICKA3BIBATh WJICH, HAIICJICHHBIE HAa TOWCK peIIeHUS,
COIIOCTABISATh CBOM CYXKJICHHS C CYXICHHUAMH JPYTHX YYaCTHHKOB JHAJoOra,
0oOHapy>XMBaTh Pa3jU4Me M CXOJCTBO IO3UINN, B KOPPEKTHOU (GopMe (GopMyIHpOBaTH
pa3HOTIIaCHsI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7add, »OKCICPUMEHTa, WCCICIOBaHUS,
IIPOEKTA, CAMOCTOSITEIIFHO BEIOMPATh (POpMAT BBICTYIUICHUS C YIETOM 3aJ1a4 MMPE3CHTAIUH
U 0COOCHHOCTEH ayIUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranuszanus:

COCTaBJIATh IUIaH, aJITOPUTM pELIeHMs 3a7jau, BHIOMPATh CIIOCOO peleHUs ¢ yUETOM
UMEIOIINXCA  PECYpPCOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTb MU
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHANbHBIN HHTEJJIEKT:

BJa/IeTh HAaBBIKAMU II03HABATEIbHOW pe(ieKkcuu Kak OCO3HaHHsS COBEPILIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, MX pPE3YyJbTaTOB, BIAAETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLecca M pe3ysbraTa pPEHICHUS MaTeMaTUYeCKOU
3a/1a4H;

IIPEABUACTb TPYIHOCTHU, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3aa4d, BHOCUTH
KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaNJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH W YCIOBHSIM, OOBICHATH HPUYHUHBI
JOCTUKEHHSI UJTM HEOCTH)KEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLUIUOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



CoBMecTHAasl 1eSITeIbHOCTD:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U WHIUBUIYAIbHONU PabOTHI
IIpU PEIICHNN yU4eOHBIX 3a/1a4, IPUHUMATH 1IEJIb COBMECTHOW JeSATEIbHOCTH, IIJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paboThl, pacnpenensTb BUAbl padOT, JOroBapHBaThCH,
00CyXIaTh MPOIIECC U pe3yabTaT paboThl, 00001IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyXKIeHusi, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U HUHBIEC), BBITIOIHITH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOU
JCUCTBHSI C IPYTMMH YJe€HAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETrO BKJIaJa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICHUCTBUSI.

INPEJMETHBIE PE3YJIBTATBI

K koniy o0yuyenust B 10 kjacce 00y4aromuiics MOJXyYUT CIEIYIOUIUE TPEIMETHbBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paboyeil mporpammbl ydeOHOro Kypca «AnreOpa u
Hayvaja MaTeMaTUYeCKOro aHaIN3an:

Yuciia ¥ BIYMCICHUSA:

CBOOOJHO  OINEpPUPOBATh MOHATUSMHU: PALMOHAJIBHOE YHUCIO0, OecKoHeyHas
nepuoandeckas Apo0b, NPOLUEHThI, HPPALMOHAIBHOE YUCII0, MHOKECTBA PAlMOHAIBHBIX U
JeHCTBUTEIBHBIX YNCEN, MOAYJb JEHCTBUTENBHOTO YUCIA;

OPUMEHATh pOOM U MPOLEHTHI Ui PEUICHMs] NPUKIAJHBIX 3a/1ad U3 Pa3IndHbIX
OTpacier 3HaHUM U PeabHOU )KU3HU;

NPUMEHATH MPUOIKEHHBIC BHIYUCICHUS, PABUJIa OKPYTICHUS, IPUKUAKY U OIICHKY
pe3yJibTaTa BEIUYMCICHUN;

CBOOOJHO OIEpPUPOBaTh MOHSATHEM: CTEIEHb C LIEIBIM IOKA3aTeJIEM, MCIOIb30BaTh
NOAXOASIYI0 (hOPMY 3alHMCH JEHCTBUTEIBHBIX YHCEI U PEIICHHs MPAKTHUECKUX 3a/1a4
U TIPEJICTaBIICHUS JAHHBIX;

cBOOO/IHO ONEpUPOBATh MOHATHEM: apU(PMETUYECKUIN KOPEHb HATYpaJIbHOM CTEIEHU;

CcBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM IOKA3aTeleM;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: JOrapu(pM YKCIia, AECITUUHBIE U HATypaJlbHbIE
Jorapu(pmsl;

CBOOOZIHO ONEpUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHICHC
YHCIIOBOIO apryMEHTa;

ONepUpOBaTh TMOHATUAMM: APKCUHYC, APKKOCHMHYC M apKTaHT'€HC YHCIOBOTO
apryMmeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUSA, PABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHATH Pa3IMYHbIE METOMAbI PEUICHUS PAallMOHATBHBIX U APOOHO-pAIIMOHATIBHBIX
ypaBHEHUH, MPUMEHATh METOJ] HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJAHOM MEPEMEHHOM, MHOTOYJIEH
C LeJbIMU KO3 (UIIMEHTAMH, KOPHU MHOTOYJIEHA, IPUMEHSTh JI€JI€HUEe MHOrO4JeHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera aiis pemenus 3anay;

CBOOOJIHO ONEpUPOBATh TMOHATUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpula,
OIpEeAEIUTENIb MAaTPULIBI 2 X 2 M €ro reOMeTPUUYECKUN CMBICH, MCIOJb30BaTh CBOMCTBA



onpenenuTess 2 X 2 ISl BBIYMACIEHUS €r0 3HAYEHHUs, MPUMEHSATH ONPEIEITUTENH IS
pEUIeHUs] CHUCTEMBl JIMHEHHBIX YPAaBHEHMH, MOJEIMPOBATH PEAIBHBIE CHTyaluu C
MOMOIIbI0 CHUCTEMbl JIMHEWHBIX YpaBHEHUH, HCCIEOBAaTh IOCTPOCHHBbIE MOJAEIU C
MOMOILBIO MATPULL U ONPEJEIUTENEH, UHTEPIPETUPOBATH MOJYUYEHHBIN pe3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JACHCTBUM C KOPHIMU ISl TpeoOpa3oBaHUs BhIPAKECHHUIA;

BBIMOJHATh IPEOOpa3OBaHUsl YUCIOBBIX BBIPAXKEHUH, COJEP)KALIUX CTEINEHU C
palMOHAIBHBIM [TOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JorapumoB s IpeoOpa3oBaHUsl JOrapu(PMUUYECKUX
BBIPAKCHUU;

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMH: HUppalOHAJbHbIE, IIOKa3aTEJIbHbIE U
Jorapu(MUYECKUe YpaBHEHUS, HAXOJUTh HUX PEUICHUS C TOMOIIBI0 PABHOCUIIBHBIX
NEPEXOA0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKHe (OopMyJbl s NpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAKECHHI;

CBOOOJIHO OIEpPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, NMPUMEHSTh
HEOOXonUMble (OpPMyJbl  JUJISi  PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
YPaBHEHHN;

MOJICIMPOBaTh pealbHbIE CUTyallMd Ha SI3bIKE ajreOpbl, COCTAaBIISATH BbIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJayM, UCCJEN0BAaTh MOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM anmapara ajareOpsl.

DOyHKUUM U rpaQuKu:

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: (PYHKIUS, CHOCOOBI 3ajaHusi (PYHKIUH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMMO3UIMUS (YyHKUUH, rpaduK (QYHKIMH, BBITOIHSITH
3JIEeMEHTapHbIE MpeoOpa3oBaHus TpaUKOB QYyHKUINNT;

CBOOOHO ONEPHUPOBATH MOHATHAMH: 00JIACTH OMpPENEICHHUS] U MHOXKECTBO 3HAYCHUI
GyHKIMY, HYyJIW QYHKIUH, TIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE QYHKLINUU, MEPUOIUIECKUE
(GyHKUMU, TPOMEXYTKM MOHOTOHHOCTH (D)YHKLUHH, MAKCUMYMbl U MUHUMYMbI (DYHKIIMH,
HanOoJblIee 1 HaMMEHbIIIee 3HaUeHUE (PYHKIIMH Ha TPOMEXKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTETIEHHAs (PYHKUUS C HATYPAJIbHBIM U LEJIBIM
nokasaresieM, rpaduk CTeneHHOM (YHKIIMM C HaTypaJibHbIM U II€JIbIM IOKa3aTeseM,
rpa@uk KOpHS N-OM CTeneHu Kak (PYyHKUMH OOpaTHOM CTENeHH C HaTypalbHbIM
NIOKa3aTeJieM;

OIepUpPOBaTh NOHATUAMU: JIMHEHHAsI, KBaJApaTUUHas U JPOOHO-IMHENHas (QyHKIUH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEI0BAHNUE U ITOCTPOEHUE UX IpaUKOB;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MOKa3aTeNIbHAs U Jorapupmuyeckas QpyHKIUH,
UX CBOMCTBA M rpa)MKu, UCIIOJIB30BATh UX TPAPUKH AJISl peLICHHUS YPaBHEHHIA;

CBOOOJIHO  ONEpUpPOBaTh  MOHATUSMHU:  TPUTOHOMETPUYECKAs  OKPYXHOCTb,
onpe/iereHrue TPUTOHOMETPUUYECKUX (PYHKIIMNA YMCIOBOIO apTyMEHTa;

UCIIOJIb30BaTh rpaduky (yHKIMN I UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH
OpU PELIEHUU 3aad U3 JIPYTuX Y4YEOHBIX NPEIMETOB M PEaIbHOM JKU3HHU, BBIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEXIY BEJIMUNHAMU;

Havaysia MaTeMaTH4eCKOro aHaJIm3a:



CBOOOZHO  OMEpUPOBAaTh MOHATHUSMHU: apuUPMeTHUecKas ¢ TeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBbIBaloIllas TIeOMETpUYecKass IpOrpeccusi, JIMHEWHBIM WU
HKCIIOHEHIMATIBHBIM POCT, (opMysa CIOXKHBIX IPOLIEHTOB, MUMETh MPEJCTABICHUE O
KOHCTAHTE;

WCII0JIB30BATh ITPOTPECCUH JIJI PELUICHUS PEAIbHBIX 3a/1a4 MPUKJIAJHOTO XAPAKTEPA;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: TOCJIEI0BATEIbHOCTb, CIIOCOOBI 3aJaHUs
MIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE TMOCJIENOBATEIBHOCTH, TOHUMATH
OCHOBBI 3apO’KJIEHUS MATEMAaTHYECKOr0 aHAJIM3a KaK aHajau3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMEPUPOBATh TOHATUSIMH: HEMPEPHIBHBIE (DYHKIIMU, TOYKH pa3pbiBa
rpaduka GyHKINHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJIHO ONEPUPOBATH MOHATHEM: (PYHKIHMS, HEMPEPhIBHAS HA OTPE3KE, TPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKUMHI AJI pELICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: TIEpBasi W BTOpas MPOW3BOJHBIC (PYHKITUH,
KacarenbHas K rpaduky QyHKINH,

BBIYUCJIATh MPOU3BOJIHBIE CYMMBI, MPOW3BEICHHUS, YACTHOIO M KOMIIO3WILIMM JIBYX
(yHKUUA, 3HaTh POU3BOJHBIC AJIEMEHTAPHBIX (PYHKLIUNA;

UCIIOJIb30BaTh T€OMETPHUCCKUN U (U3UYECKUN CMBICT MPOW3BOTHON ISl PEIICHUS
3a7a4.

MHo:kecTBa U JIOTMKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpALlMU HAJl MHOKECTBAMH;

WCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil OIUCAHUSA PEATbHBIX
MPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 33]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: OINPEJIEICHUE, TEOPEMA, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTeMaTHUYeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHHUS U
HEPABEHCTBA.

K xoniry o06yuyenust B 11 kiacce 00y4arouuics MoxyquT CIEIYIONIUE TPEeIMETHbBIE
pe3yibTaThl MO OTACIbHBIM TeMaM pabouel mporpamMMmbl ydeOHOTO Kypca «AnreOpa u
Hayajga MaTeMAaTHYECKOTO aHAJIA3a»:

Yuciia M BIYMCICHUSA:

CBOOOJTHO OMEPUPOBATH TOHATHUAMH: HATypajJbHOE W IIE€JI0€ YHCIIO, MHOXECTBA
HATypaJIbHBIX U LEJBbIX YHCEII, UCIIOJIB30BATh MTPU3HAKU ACIMMOCTH Lenbix uncen, HO/ u
HOK HatypanbHBIX yncen Al peleHns 3a1a4, IPUMEHATh AIrOpuT™M EBKnaa;

cBOOOZHO ONEepUpOBaTh MOHATHEM OCTaTKa MO MOAYJIO, 3alHUChIBATh HATypalbHbBIE
YHUCJIa B PA3JIMYHBIX ITO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO  ONEpUPOBATh TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U  MHOMXECTBO
KOMIUJIEKCHBIX ~YHUCEN, IMPEACTaBIATh KOMIUIEKCHbIE YHCJIa B aidredpandyecko u
TPUTOHOMETPHUUYECKONW (opMe, BBIIONHATH apUPMETUYECKUE OIepalud ¢ HUMH U
M300paXkaTh HA KOOPJIMHATHOM TIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBATh MOHATHUAMM: HUPPALMOHAJbHBIE, IIOKa3aTeJIbHbIE U
jJorapuMUYECKUEe HEPaBEHCTBA, HAXOJIUTh MX PEIICHHS C TMOMOIIBI0 PAaBHOCHIBHBIX
IIEPEX0/I0B;

OCYLIECTBJIATH OTOOP KOpHEN MPHU pEeICHUU TPUTOHOMETPUUYECKOTO YPaBHEHMUS;



CBOOO/IHO OIEpPUPOBATh MOHSATHEM TPUTOHOMETPHUUECKOE HEPAaBEHCTBO, NMPUMEHSTH
HEeoOXonuMble (QOpPMYJIBI  JIJIi  PEHICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSMHU: CUCTEMA M COBOKYIIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CHUCTEMBI M CHCTEMBI-CIIEJICTBHS, HAXOAUTh pEUICHUS
CUCTEMBbl M COBOKYITHOCTEH palMOHAJIbHBIX, HUPPAMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pelaTh palroOHaNbHbBIE, UPpPALMOHAJIbHBIE, MOKAa3aTeJbHbIE, JOorapupMUUYECKUe M
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJAEPKAIINE MOLYJIA U TapaMETPBhI;

NPUMEHSTH TpaduuecKkre METOJIbI JIJIsl PEIICHUs YPaBHEHUN U HEPAaBEHCTB, a TAKXKe
3a/1ay ¢ mapaMeTpaMu;

MOJIENIMPOBAaTh PEAJbHBIE CUTYallUd Ha S3bIKE alreOpbl, COCTaBIIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI [0 YCIOBHUIO 33J1a4M, UCCIEA0BaTh IOCTPOCHHbIE
MOJIENTM C WCIOJB30BAHMEM arfmapara aiareOpbl, HMHTEPIPETHPOBATH TMOJYyUYCHHBIN
pe3yibTar.

@Oyukuuu ¥ rpapuku:

CTPOUTH IPaPUKU KOMIO3UINU (PYHKIUH C TIOMOIIBIO 3JIEMEHTAPHOTO UCCIIEIOBAHMS
Y CBOMCTB KOMITO3UIIUU JBYX (DYHKITUH;

CTPOUTh TeOMETpUuYecKre oOpa3bl ypaBHEHUN W HEPABEHCTB Ha KOOPAWHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKH TPUTOHOMETPUICCKUX QYHKITUH;

IPUMEHSTh (GYHKIUU JJIST MOJICTTUPOBAHMS M UCCIIEIOBAHUS PEATIbHBIX MPOIIECCOB.

Havayia MaTeMaTH4eCKOro aHaJIm3a:

UCIIOJIb30BaTh NPOU3BOJHYIO ISl MCCIENOBAHMUS (PYHKUMH HA MOHOTOHHOCTh U
IKCTPEMYMBI;

HAaXOJIUTh HauOONbIIEE W HaUMEHbIIIEC 3HAYCHUS (PYHKIMU HEMPEepPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh  MPOM3BOAHYIO JJIA HAXOXKACHHUS HAWIy4yllero pelieHus B
IOPUKJIAJHBIX, B TOM YHCJE€ COLHUAJbHO-3KOHOMHYECKHX, 3aJadax, JUIsl OIpeleseHUs
CKOPOCTHU U YCKOPEHHUsI MPOIECcca, 3aJaHHOT0 (GOpMYJIoi UiTu TpaduKoMm;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: MEpPBOOOpa3Has, OMNpPENEIEHHBIM HHTErpal,
HaXOJUTh NEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIMN U BBIUKCIATH UHTErpai no Gopmyse
Hrrorona-JleiiOaumna;

HAXOJUTh TUIOMIAAH TIIOCKUX (GUTYP U OOBEMBI TEJ C TOMOIILI0 UHTETPaia;

UMETh TMPEJACTABICHHE O MaTEMaTHYECKOM MOJICTMPOBAHUM Ha IMpUMeEpe
cocTaBiIeHUs TP PepeHIINATbHBIX YPAaBHEHU;

pelarb NPUKIAJHBIE 3aJadyd, B TOM YHCJIE COLMAJIbHO-DKOHOMHYECKOIO |
¢u3nyeckoro xapakrepa, CpeJCcTBaMi MaTEMaTHYECKOIO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne (undgposBbie)
HaumenoBanmue pPa3aeioB H TEM ITPOrpaMMbI KOHTpOJ‘[L]—[LI HpaKTI/IqecKI/Ie
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThblI padoThI
pecypchl
MHOXK€eCTBO ICHUCTBUTENIBHBIX YMCENl. MHOTOUICHBI.
1 PannonaneHbIe ypaBHEHHs U HepaBeHCTBA. CHCTEMBI 24 1 0 HUudoypok.ru
JIMHEHHBIX YPaBHEHUHN
) Oyukiun v rpaguky. CteneHHas GyHKIUS C LETbIM 12 1 0 Virdoypox.ru
MOKa3aTeneM
3 Apudmernueckuil KOpeHb n-oii crenenu. MppannonaibHble 15 1 0 Vingoypok.ru
ypaBHEHUS
4 [TokazatenpHas ¢pynkuus. [TokazaTenbHbIe ypaBHEHUS 10 1 0 Nudoypok.ru
5 Jlorapudmuueckas pynkuus. JlorapupmMudeckre ypaBHCHUS 18 1 0 Nudoypok.ru
6 TpuUroHoMeTpUUYECKHE BBIPAKEHUS U YPABHEHUS 22 1 0 Hudoypox.ru
7 ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1 0 Hndoypox.ru
8 HenpepsiBabie pynkimu. [IponsBoanas 20 1 0 Nudoypok.ru
9 [ToBTOpEeHme, 06001IeHNE, CCTeMaTH3aIUs 3HAHUHT 5 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NPOrpaMMBblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
) I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO ” | 0 Vidoypok.ru
IIPOU3BOTHON
2 [lepBooOpa3Has U UHTETpa 12 1 0 Hudoypox.ru
3 I'paduxu TpuroHoMeTpuyecKux GyHKIUH. 14 1 0 Visdoypok.ru
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanpHele, OKa3aTeNIbHbIE U 24 | 0 Vidoypok.ru
JorapupMuUecKre HEpaBEeHCTBA
KommekcHbie uncna 10 1 Nudoypok.ru
6 HarypasnbHbie u 11enbie yncia 10 1 HNudoypok.ru
Cucremsl paliiOHaNIbHbBIX, HPPALMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(pMUIECKUX 12 | 0 HNudoypox.ru
ypaBHEHUN
8 3ajauy ¢ napaMeTpaMu 16 1 0 HNudoypox.ru
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATH3AINS 16 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [[MHOX€eCTBO, onepary HaJi MHOKECTBAMH U UX 1 0 0
CBOHCTBA 04.09.2023
2 Juarpammsl Diinepa-Benna 1 0 0
04.09.2023
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anapara | 0 0
JUTSL peIeHus 3a1a4 06.09.2023
Panmonanpubie yncna. OObIKHOBEHHBIE U 1€CATUUYHbBIE
4 IpoOU, MPOLIEHTHI, OECKOHEUHbIE IEPUOANUECKUE 1 0 0 Hudoypok.ru
06.09.2023
Ipodu
Panmonansheie uncna. OOBIKHOBEHHBIC U IECATUIHBIC
5 JpoOu, MPOLIEHTHI, OECKOHEYHBIE TEPUOINIECCKHE 1 0 0
11.09.2023
Ipodu
6 [Ipumenenue npobeii 1 TPOLEHTOB ISl PEIICHUS 1 0 0
NPUKIIATHBIX 3a7a4 11.09.2023
7 [Tpumenenue apobeii U IPOLEHTOB I PEIIeHUs | 0 0
NPUKJIAJHBIX 3a7a4 13.09.2023
g JleicTBuTENbHBIE YKcia. PaimoHanbHbIC U | 0 0 Hrdoypok.ru
UppanoHaIbHbIE YHCIa 13.09.2023
9 ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1 0 0 rdoypor.ru
YuCIaMu 18.09.2023
10 Mopynb 1eHCTBUTEIBLHOTO YKCIIa U €r0 CBOMCTBA 1 0 0 HNudoypok.ru

18.09.2023




[TpubnnxE€HHBIE BEIYUCIEHMS, IPABUIA OKPYTIICHNUS,

11 . Nudoypok.ru
MPUKHUIKA U OL[CHKA pe3yJIbTaTa BHIYUCICHUM 20.09.2023
OCHOBHBIE METO/IbI PEIICHHUS LIETBIX U APOOHO-
12 P . P HNudoypok.ru
palMOHANTBHBIX YPAaBHEHUN U HEPABEHCTB 20.09.2023
13 OcHOBHbBIE METO/IbI PELLICHUS 1IeJbIX U APOOHO-
palMoOHATBHBIX YpaBHEHUHN U HEPABEHCTB 25.09.2023
14 OCHOBHBIE METOIBI PEIICHUS IIENBIX U APOOHO-
palMOHAJIbHBIX YPABHEHHUI 1 HEPABEHCTB 25.09.2023
15 MHoro4ieHsl OT OJIHOW nepeMeHHou. [lenenue
MHOTO4JICHA Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy 27.09.2023
16 MHuorounensl ¢ nensiMu kodddunnrentamu. Teopema
Buera 27.09.2023
17 Pemenue cucrem TMHEHHBIX YpaBHEHUI HNudoypok.ru
02.10.2023
18 Pemenue cucreM TMHENHBIX ypaBHEHUI
02.10.2023
Martpuiia cucTeMbl TMHEHHBIX YPaBHEHHHA.
19 Omnpenenurens MaTpuipl 2X2, €ro reOMETPUIECKUI
CMBICTT I CBOMCTBA; BBIUMCIICHHE €r0 3HAYCHHUS 04.10.2023
20 Omnpenenurens MaTpuipl 2X2, €ro reOMETPUIECKUI
CMBICTT 1 CBOMCTBA; BBIUMCIICHHE €r0 3HAYCHHUS 04.10.2023
21 [IpumeneHre onpenenuTes A PEIICHUS CUCTEMBI
JIMHEWHBIX YPAaBHEHUI 09.10.2023
” Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO CUCTEMBI
JIMHEWHBIX YpaBHECHUHN 09.10.2023
” Pemnienue npukiagHbixX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
JIMHENHBIX YpaBHEHUN 11.10.2023




Kontponbhas pabota: "PannonansHbie ypaBHEHUS U

24
HepaBeHCTBA. CUCTEMbI IMHEHHBIX YpaBHEHUI" 11.10.2023

)5 OyHKIHSI, CTIOCOOBI 3aJaHuUs (DYHKITHH. B3aVI/IMH0 HHdboypok.ru
oOparuble pyHkuuu. Komnosunus ¢pyHkumit 16.10.2023

26 I'padux GyHKIUM. ?J‘IeMeHTapHBIe npeoOpa3oBaHus MHoypoK.ru
rpadukoB QpyHKIUN 16.10.2023
OO0nacTb onpeneneHuss 1 MHOKECTBO 3HaUEHUI

27 ¢yukuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK Hndoypoxk.ru
MIOCTOSTHCTBA 18.102023

)3 Yéruble u HeuéTHbIE pyHKUuU. [lepuoandeckue Hrboypok.ru
bynkun. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITUU 18.10.2023

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIHA. Hanbomnbiee u MHdoypok.ru
HaMCEHbINee 3HaYCHHE (PYHKIIUU HA TIPOMEKYTKE 23.10.2023

30 JluHeltHast, KBagpaTU4Has U JPOOHO-THHENHHAs MHoypoK.ru
byHKIUNA 23.10.2023

31 DnemMeHTapHoe HCCJIeILOIUsaHHe U TIOCTPOCHUE Mudoypok.ru
rpaduKoB 3TUX QYHKUIUI 25.10.2023

0 DreMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE
rpaukoB 3TUX QyHKIUN 25.10.2023

33 Crenens ¢ nenbM nokasareneM. bunom Herorona Hndoypoxk.ru

08.11.2023
34 Crenens ¢ nensiM nokasarenem. buaom Herotona
08.11.2023

35 CrenenHas (bYHi(LII/ISI f: HaTypaJbHBIM U LEJIbIM MH(oypoK.ru
nokasatenieM. E€ cBolicTBa u rpadguk 13.11.2023

36 KonTponbnas padora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk” 13.11.2023




Apudmernueckuil KOpeHb HaTypaJIbHON CTENCHH U

37 " .
€ro CBOMCTBA 15.11.2023 Agoypor.ru
33 Apudmernueckuii KOpeHb HATYpaJIbHON CTENICHH U
€ro CBOMCTBA 15.11.2023
39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, UHboypok.ru
CoJepIKallluX CTEIIEHN U KOPHU 20.11.2023
40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepKaliX CTENEHU U KOPHU 20.11.2023
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COoepIKallluX CTEIIEHN U KOPHUA 22.11.2023
47 HppanuoHnanbHble ypaBHEHMUS. OCHOBI-‘I’LIC METO/bI HHpoypok.ru
peLIeHNUs UppaALlMOHAIBHBIX YPaBHEHUN 22.11.2023
43 Wppaunonansueie ypaBHeHUs. OCHOBHbBIE METObI
peLIeHUs UPPALMOHAIBHBIX YPABHEHUN 27.11.2023
44 HppanuonanpHele ypaBHeHUsA. OCHOBHBIE METOBI
pElIeHHS UpPalMOHATIBHBIX YPABHEHHI 27.11.2023
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUU
UPpalMOHAIbHBIX YPABHECHUN 29.11.2023
46 PaBHOCHIIBHBIE NTEPEXOMBI B PELICHUH
UPPALMOHAIBHBIX YPABHEHUHN 29.11.2023
47 PaBHOCWIIBHBIE ITEPEXO/BI B PELLICHUU
UPpALMOHATIBHBIX YPABHEHUN 04.12.2023
48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIIEHUN
UPPALMOHAIBHBIX YPABHEHUHN 04.12.2023
49 CBOfICTBil U rpauK KOpHS N-0if cTeneHu Kak QyHKIUN HHdboypok.ru
00paTHO CTETICHHU C HATYpaJIbHBIM ITOKa3aTEIeM 06.12.2023
50 CgoiicTBa u rpaduk KOpHs n-0if cTeneHu Kak QyHKIUN




00paTHOH CTENEHH ¢ HaTypalbHbIM [TOKa3aTeIeM

06.12.2023

KonTtponbHas pabora: "CBoiicTBa u rpaduk KOpHS n-

51
oif crenenu. MppaunonanbHble ypaBHeHUS" 11.12.2023
52 Crenens ¢ palMOHaJIbHBIM [IOKA3aTENIEM U €€ CBOWCTBA Hndoypoxk.ru
11.12.2023
53 Crenenb ¢ pallMOHATBHBIM MOKA3aTeIeM U €€ CBOMCTBA
13.12.2023
54 CreneHsb C paluoHaIbHBIM MTOKa3aTeNNeM U e€ CBOWCTBa
13.12.2023
55 ITokazarennHas GpyHKINS, €€ cBOiicTBA U TpaduK Nudoypok.ru
by pad 18.12.2023 doyp
56 Hcnons3oBanue rpaduka GyHKIUU A7 PEHICHUS
ypaBHeHHH 18.12.2023
57 Hcnonp3oBanue rpaduka QyHKIMM 11 PELICHUS
yYpaBHEHUN 20.12.2023
58 [ToxazaTenbHbIE ypaBHEHUS. OCHOBIiI)Ie METO/TbI Hidoypok.ru
pelIeHUs [T0Ka3aTeIbHbIX YPaBHEHUH 20.12.2023
59 [TokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI
pelleHus MoKa3aTeNIbHBIX YpaBHEHUN 25.12.2023
60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI
peLIeHNs [T0Ka3aTeIbHbIX YPaBHEHUN 25.12.2023
61 KonTtponbHas padora: "Iloka3aTenpHas GyHKIIHS.
IToka3arenbHble ypaBHEHUA" 27.12.2023
62 Jlorapudm yucna. CoiicTBa jgorapudpma HNudoypok.ru
pup pup 27.12.2023 bovp
63 Jlorapudm yucna. CoiicTBa orapugpma

10.01.2024




64 Jlorapudm yucna. CoiicTBa jgorapudpma
10.01.2024
65 JecaTuuHble U HATypaAJIbHBIE JIOTAPU(DMBI HNudoypok.ru
P pucp 15.01.2024 boyp
66 JlecsaTHYHBIC M HATYypaAJIbHBIE JOTAPUPMBI
15.01.2024
67 [IpeoOpa3oBanue BEIpaKEHUH, COEPIKALIUX Vidoypok.ru
JorapuQmbl 17.01.2024
68 [IpeoOpa3oBaHue BRIPAKESHHUN, COACPIKAIIIX
Jorapudmbl 17.01.2024
69 [IpeoOpazoBaHue BBIpaKEHUH, COAEPIKALIUX
Jorapudmbl 22.01.2024
70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduK HNudoypok.ru
22.01.2024 doyp
71 Jlorapudmuueckas GhyHKIHs, €€ CBOWCTBA U IpaduK
24.01.2024
7 I/ICHOJIL:sovBaHHe rpaduka QyHKIUH JUIS PeILICHHUS Hoypok.ru
yYpaBHEHUN 24.01.2024
7 Hcnonp3oBanue rpaduka GyHKIUU I pEIIeHUs
ypaBHeHuH 29.01.2024
74 Jlorapudmuueckue ypaBHEHUSI. OCHOBHVLIe METO/IbI Hidoypok.ru
pelieHus JorapupMUIeCKuX ypaBHEHUN 29.01.2024
75 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
petieHust JorapupMHUUECKUX ypaBHEHUN 31.01.2024
76 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI
pelieHus JorapupMUIecKuX ypaBHEHUN 31.01.2024
77 PaBHOCHIIBHBIE IEPEXOIBI B PELIEHUN Hudoypok.ru




norapu(pMUIECKIX YpaBHEHUHN 05.02.2024
73 PaBHOCUIIBHBIE NTEPEXO/bI B PEIIEHUH
JOTapuPMHYECKIX YPaBHEHUH 05.02.2024
79 Kontponbnas padora: "Jlorapupmuueckas GyHKIus.
Jlorapudmuueckue ypaBHeHus" 07.02.2024
20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC YHCIOBOTO Vdoypok.ru
aprymMeHra 07.02.2024
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC YUCIOBOTO
aprymeHTa 12.02.2024
%) ApKcUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO Vioypok.ru
aprymeHra 12.02.2024
23 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO
aprymeHTa 14.02.2024
84 Tpuronomerpuueckas OprmH?CTb, oIpeze/IeHUe Voypok.ru
TPUTOHOMETPUYECKHUX (PYHKLUH YUCIOBOIO apryMeHTa 14.02.2024
85 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPEICIICHNE
TPUTOHOMETPUIECKHUX (PYHKIUH YUCIOBOTO apryMeHTa 19.02.2024
86 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI HNudoypok.ru
19.02.2024
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI
21.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
21.02.2024
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI
26.02.2024
90 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUN

26.02.2024




91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM
28.02.2024
92 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUI
peoP P P P 28.02.2024
93 [IpeoOpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKEHUN
04.03.2024
94 PelieHne TpUroHOMETPUYECKUX YPAaBHEHUN HNudoypok.ru
P P P 04.03.2024 bovp
95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUN
06.03.2024
96 Penienue TpUroHOMETpHUECKUX ypaBHEHUN
06.03.2024
97 PemeHne TpuroHOMETpUYECKUX YPAaBHEHUN
11.03.2024
98 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
11.03.2024
99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI
13.03.2024
100 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI
13.03.2024
101 Konrtponbnas pabora: "Tpuronomerpuyeckue
BBIP)XEHUS U TPUTOHOMETPUYECKHE ypaBHEHUS" 18.03.2024
[TocnenoBateabHOCTH, CIOCOOBI 3aAaHUS
102 nocienoBarenbHOCTel. Meron MaTemMaTnuecKoi Hudoypoxk.ru
18.03.2024
UHT KA
103 MOHOTOHHBIE Y OTPAaHUYEHHBIE 110CJIEJOBATEILHOCTH. Hidpoypok.ru

Hcropus ananmza 6€CKOHEUHO MAJTbIX

20.03.2024




104 Apudmerrueckas Iporpeccus Nudoypok.ru
20.03.2024
105 I"eomeTpuyeckass mporpeccus Nudoypok.ru
P porp 01.04.2024 doyp
106 BeckoHeuHno yoObIBaroIass reoMeETPUUECKAs IIPOTPECCHS Hudoypok.ru
Y R porp 01.04.2024 boyp
107 Cymma 6eckoHEYHO yOBIBAIOIICH reOMeTPHISCKOM
Hporpeccuun 03.04.2024
108 JInHenHbI ¥ SKCIOHEHITUAIBHBIA pocT. Yuco e. Hrdoypok.ru
dopmyia CIOKHBIX TPOLIEHTOB 03.04.2024
109 JIvHEeWHBIN U YKCIIOHEHIMAJIBHBINA pocT. Yucio e.
dopmyia CIOKHBIX TPOIICHTOB 08.04.2024
110 Hcnons3oBanue nmporpeccuu Jyisi peiieHus: peaibHbIX
3a/1a4 MPUKJIAJHOTO XapakTepa 08.04.2024
11 KoHnTtponbHas padora: "[locnenoBareabHOCTH U
nporpeccun’” 10.04.2024
112 HenpepriBHBIE QYyHKIIMHU B UX CBOMCTBA Nudboypok.ru
Pep by 10.04.2024 boyp
113 Touka pa3peiBa. AcuMOTOTEI I'PpadUKOB DYHKITUHA HNuadoypok.ru
PP rpad by 15.04.2024 boyp
114 CBolicTBa (DYHKIIUHM HENPEPBIBHBLIX HA OTPE3KE HNuadoypoxk.ru
by pep P 15.04.2024 boyp
115 CBolicTBa (DYHKIIMHA HENIPEPBIBHBLIX HA OTPE3KE
by pep P 17.04.2024
116 MeToa MHTEPBAJIOB I PEIIEHNS HEPABEHCTB HNuadoypok.ru
P P P 17.04.2024 boyp

117

MeTton HUHTCPBAJIOB JIAA pCIICHUSA HCPABCHCTB




22.04.2024

118

MGTOJI HUHTCPBAJIOB JJIA pCIICHUSA HCPABCHCTB

22.04.2024
119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX (YHKIMN 115
peleHus 3a1a4 24.04.2024
120 [IprMmeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH [
pelieHus 3a1a4 24.04.2024
121 IlepBast u BTOpast pou3BOAHbIE HYHKIINU
P PP by 29.04.2024
122 OnpeaeneHue, TeOMETPUICCKUN CMEICT IIPOU3BOIHOMN Nudoypok.ru
P P P 29.04.2024 doyp
123 Omnpeneneane, GU3NISCKUI CMBICI IIPOU3BOTHOM HNuadoypok.ru
P ¢ P 04.05.2024 bove
124 YpaBHEHHE KacaTEIbHOU K TpauK HKIUHU HNudoypok.ru
P padmxy ¢y 04.05.2024 bovp
125 VYpaBHeHHEe KacaTeabHOU K rpaduky QpyHKINUN
06.05.2024
126 [Tpou3BoaHBIC AIEMEHTAPHBIX (PYHKINN Hudoypok.ru
06.05.2024
127 [IpousBoHBIC ANIEMEHTAPHBIX (PYHKIUI
08.05.2024
128 [TponsBoaHas cyMMLI,v IIPOM3BENIEHUS, YaCTHOTO U Hnoypor.ru
KOMITO3UIMH (DyHKIHIA 08.05.2024
129 [IpousBoHas CyMMbl, IPOU3BEIAECHHUS, YACTHOTO U
KOMITO3UIINH (DYyHKITHI 13.05.2024
130 [TponsBogHast CyMMBI, IPOU3BENCHNUS, YACTHOIO U
KOMIO3UINH (YHKIMHA 13.05.2024




131 Kontponsrag padora: "[Iponssoanas” 1 1
R P P 15.05.2024
132 [ToBTOpEHue, 06001IeHNE, CCTEMaTH3alMs 3HAHU! | 0
"VpaBHeHus" 15.05.2024
133 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIMSI 3HAHUMN 1 0
"DyHKIun" 18.05.2024
134 Hrorosas koHTpoJbHAsA paboTa 1 1
20.05.2024
135 Hrorosast koHTpoIBHAs paboTa 1 1
20.05.2024
136 [ToBTOpenwue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUI 1 0
22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne T Hara uudposbie
n/n eMa ypoxa Bceero KoHTpo.IkLHLL TipaxTHaeckne U3YYeHUS o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypen
| [IpuMeHeHne MpOU3BOJHON K UCCIIETOBAHUIO | 0 0 Vndoypok.ru
(yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI 04.09.2023 ’
) IIpuMmeHeHne NpOn3BOJHON K UCCIIEI0OBAaHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI 04.09.2023
[IpumeHneHre npou3BOJHON K UCCIIEIOBAaHUIO
3 P P 1 0 0
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI 06.09.2023
4 [IpuMeHeHre NPOU3BOJHOM K MCCIIEI0OBAHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI 06.09.2023
[IprmeHeHne npon3BOJHON K UCCIIEI0OBAaHUIO
5 P P 1 0 0
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 11.09.2023
6 [IpuMeHeHre NpOU3BOJHOM K MCCIIEI0BAHUIO | 0 0
(yHKIMI HA MOHOTOHHOCTB U DKCTPEMYMBI 11.09.2023
Haxoxnenne HanOOJIbIIEro 1 HauMEHBIIIETO
7 . 1 0 0 HNudoypok.ru
3HAYEHUs HETIPEPhIBHOM (PYHKIIMH Ha OTpe3Ke 13.09.2023
8 HaxoncneHHe HauOOJIBIIEr0 U HAMMEHBIIIETO 1 0 0
3HAYCHUS HETPEPHIBHOW (PYHKIIMU HA OTPE3Ke 13.09.2023
9 Haxoxnenne HauOobIIero 1 HAMMEHBIIIETO 1 0 0

3HAYEHHs HETIPEPHIBHOM (PYHKIIMU HA OTpe3Ke

18.09.2023




10

HaxoxxaeHne HauOobIIero 1 HAMMEHBIIETO
3HAYEHUS HEeTIPEpPhIBHOM (PYHKIIMH Ha OTpe3Ke

18.09.2023

11

Haxoxaenne HanOobIIero ¥ HANMEHBIIETO
3HAYEHUs HETIPEPHIBHOM (PYHKIIMU HA OTpE3Ke

20.09.2023

12

Haxoxnenne HauOobIIero 1 HAMMEHBIIETO
3HA4YEHUs HETIPEephIBHOM (PYHKIIMM Ha OTpe3Ke

20.09.2023

13

HpI/IMeHeHI/IC HpOI/IBBOI[HOf/'I JJI HaXOXIACHU A
HaWJIydero pCuICHUA B IPUKIIAAHBIX 3aJavdax

25.09.2023

14

[IpumeneHre nporu3BOIHOMN ISl HAXOXKICHUS
HaWIy4lIero peleHus B MPUKIAAHBIX 3a7a4ax

25.09.2023

15

[TpumeHeHne TPON3BOTHON JUTS OTIPEICTICHUS
CKOPOCTHU M YCKOPEHHS Ipolecca, 3alaHHOTO
¢bopmyoit unu rpaduxkom

27.09.2023

16

[TpumMeHeHnEe IPOU3BOTHOM JIJIsl OTIPEACIICHUS
CKOPOCTH M YCKOPEHUSI TpoIiecca, 3aJaHHOTO
dhopmysoit i rpapukomM

27.09.2023

17

Kommnosumus ¢pyHkimii

02.10.2023

18

Kommnozummst GpyHKImiz

02.10.2023

19

Kommnozurus ¢hyHkimii

04.10.2023

20

I'eomeTpuyeckue oOpas3bl ypaBHEHUH Ha
KOOPJAMHATHOM TMJIOCKOCTH

04.10.2023




I'eomeTpuyeckue oOpas3bl ypaBHEHUH Ha

21
KOOPAMHATHOW IIOCKOCTH 09.10.2023
) Konrponsnas padora: "HccnenoBanue GyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHON" 09.10.2023
7 [TepBooOpazHas, 0CHOBHOE CBOMCTBO Urdboypok.ru
NepBOOOPA3HBIX 11.10.2023
24 IlepBooOpazHbie aneMeHTapHbIX (GyHKIMA. [IpaBuna
HaXO0/JICHUs TEPBOOOPA3HBIX 11.10.2023
)5 [TepBoobOpazuble snemeHTapHbIX QyHKIMH. [IpaBuna
HaXO0JICHUS MePBOOOPA3HBIX 16.10.2023
26 NHurerpain. I'eoMeTpu4eCKuil CMBICI HHTErpalla HNudoypok.ru
P P P 16.102023 | POV
7 Beruucnenue OHpCIICJIéiiHOI‘O UHTErpaia 1o UHboypok.ru
¢dbopmyne Hetorona-JleitOuuma 18.10.2023
)% Beruucnienue onpenenéHHOro HHTErpaia 1no
¢dopmyne Herorona-Jleitbnuna 18.10.2023
29 [IpuMmeneHre uHTErpalia s HaX0XKAEHUS TUIOIIAIeH Hadoypok.ru
IJIOCKUX QUTYp 23.10.2023
30 [IpumeHeHre uHTerpana A HaXxoXAeHus: 00bEMOB
T€OMETPUYECKHUX TN 23.10.2023
31 [Tpumeps! pemenunit qudGepeHraIbHbIX ypaBHEHUN
25.10.2023
32 [Tpumeps permenunit nudhepeHmanbHbIX ypaBHECHUI

25.10.2023




MaremaTudeckoe MOJCINPOBAHUC PCAJIbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU HepeHITnaTbHBIX
. 08.11.2023
yYpaBHEHUI
34 Konrponsnas pabora: "[leppooOpa3nas u unrerpain"
P P P P P 08.11.2023
35 Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U Vdoypok.ru
rpaduxu 11.11.2023
16 Tpuronomerpudeckue QyHKINU, UX CBONCTBA U
rpaduku 11.11.2023
37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduku 13.11.2023
13 Tpuronomerpudeckre GyHKINHU, UX CBOHCTBA U
rpaduxu 13.11.2023
39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduku 15.11.2023
40 OT10op KopHEH TpHFOHOMeTqueiCKI/Ix YpaBHEHUH C Vindoypok.ru
MTOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTU 15.11.2023
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHHH €
MTOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH 20.11.2023
4 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUII ¢
IIOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTU 20.11.2023
43 OT060p KOpHEN TPUrOHOMETPUUECKUX YPaBHEHHH €
ITOMOUIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 22.11.2023
44 Pemenne TpUroHOMETpUYECKNX HEPABEHCTB HNudoypok.ru




22.11.2023

45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB
27.11.2023
46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
27.11.2023
47 Pemienue TpuroHOMEeTpUYECKUX HEPABEHCTB
29.11.2023
Kontponbnas padora: "I'paduku
48 TPUTOHOMETPUIECKUX (PYHKITUH.
T " 29.11.2023
PUTOHOMETPHUYECKHE HEPABEHCTBA
49 OcHOBHBIE METObI PELIEHUS TTOKa3aTeNbHBIX Hidoypok.ru
HEPABCHCTB 04.12.2023
50 OCHOBHBIE METOABI PELIEHUS OKA3aTEIbHBIX
HEPABCHCTB 04.12.2023
51 OcCHOBHBIE METO/IbI PELLIEHUS TTOKa3aTEeNbHbIX
HEPaBCHCTB 06.12.2023
5 OcCHOBHBIE METOBI PEIIEHUS TOKa3aTeNbHBIX
HEPaBEHCTB 06.12.2023
53 OCHOBHBIE METO/BI PELLIECHUS JIOTAPUPMUUECKUX Hioypor.ru
HEPABCHCTB 11.12.2023
54 OcHOBHBIE METOBI PELICHHS JIOTapUPMUIECKUX
HEPABEHCTB 11.12.2023
55 OCHOBHBIE METO/IbI PELICHUS JOTapUPMHUECKIX

HEpPaBEHCTB

13.12.2023




OCHOBHEBIE MCTO/bI PCUICHUA JIOFapI/I(bMI/I‘leCKI/IX

56
HEPaBEHCTB 13.12.2023

57 OCHOBHBIE METO/IbI PEIICHHUS UPPALTHOHATIBHBIX MHdoypok.ru
HEPAaBEHCTB 18.12.2023

53 OCHOBHBIE METO/IbI PEILICHHS HPPALIIOHAIBHBIX
HEPABEHCTB 18.12.2023

59 OCHOBHBIE METO/IbI PEIICHHUS UPPALTHIOHAIBHBIX
HEPABEHCTB 20.12.2023

60 OCHOBHBIE METO/IbI PEIICHHUS HPPAITHOHATEHBIX
HEPaBCHCTB 20.12.2023

61 Fpa(bnquFHe METO/IbI peIlIeHHs UPPALIIOHAIBHBIX MHdpoypok.ru
ypaBHEHUN 25.12.2023

6 I'paduueckue MeTOIBI PEUICHUsT UPPAIMOHATIBHBIX
ypaBHEHHI 25.12.2023

63 Fpa(bnqeci(ne METO/IbI pEeILIeHHsI TOKa3aTeIbHbIX Hdhoypok.u
ypaBHEHUM 27.12.2023

64 I'paduueckue METObI PELICHNUS TTOKA3aTeNbHBIX
HEPAaBEHCTB 27.12.2023

65 Fpa(bnqeczme METOJIBI PEHIEHHS T0rapu(PMUUECKHX Mudoypok.ru
ypaBHEHUI 10.01.2024

66 I'paduueckue MeTOIbl peLIeHUs JOrapuPpMUIECKIX
HEPABEHCTB 10.01.2024

67 I'paduueckue MeTOIBI PEUICHHUS JTOTAPHUPMHIECKIX

HEPaBEHCTB

15.01.2024




Fpa(bnqecm/le MCTO/JIbI PCIICHUS ITOKA3AaTCIIbHBIX U

68 . HNudoypok.ru
Jorapu(pMHUUECKUX ypaBHEHUN 15.01.2024
69 I'paduueckue METOIBI PEUICHNUS TOKA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHCHUN 17.01.2024
70 I'padguueckue MeTObI PELICHUS IOKA3aTENbHbBIX U
Jorapu(pMHUUECKUX HEPABEHCTB 17.01.2024
71 I'paduueckue METOIbI PELICHUs TOKA3aTEIbHbBIX U
norapuMHUUECKUX HEPABEHCTB 22.01.2024
7 KonTponbhas pabota: "UppannonansHeie,
IoKa3aresbHble U Jorapudmuyeckue HepaBeHCcTBa" 22.01.2024
KommnnekcHble uncna. Anredpandeckas u
73 TpUrOHOMeTpHUUecKast (pOPMBI 3aIUCH KOMIUIEKCHOTO Uudoypok.ru
qucia 24.01.2024
KommnnekcHble uncna. Anredpandeckas u
74 TpUroOHOMeTpHUuecKas (POpMbI 3aMTUCH KOMILIEKCHOTO
24.01.2024
qucia
Apudmernueckre onepanui ¢ KOMIJIEKCHBIMU
75 puep P HNudoypox.ru
YUCIaMHU 29.01.2024
76 Apudmerrueckue onepany ¢ KOMIJIEKCHBIMU
qucIaMu 29.01.2024
77 N300paxeHne KOMIJIEKCHBIX YHCE Ha
KOOPJMHATHOW MIIOCKOCTH 31.01.2024
73 N300pakeHre KOMIUIEKCHBIX YMCeN Ha
KOOPJMHATHOH TIOCKOCTH 31.01.2024
79 ®opmyna Myaspa. KopHu n-oii cTeneHu us Hudoypox.ru




KOMIIIICKCHOI'O 4YHuCJia

05.02.2024

®opmyna Myaspa. KopHu n-oii ctenesu u3

80
KOMIUIEKCHOTO YHCIIa 05.02.2024
21 IIpMeHeHrEe KOMIUIEKCHBIX YMCEIl JUIs PELLICHUS
(bu3nUeCKUX U TEOMETPUUYECKHUX 3a7a4 07.02.2024
82 Kontpoinbnas padota: "KommiekcHbie uncia"
07.02.2024
83 HarypanbHble u nesnble ynucna HNudoypok.ru
P 12.02.2024 dovp
84 HarypanbHble u 1ienblie ynciia
12.02.2024
85 [IpuMeHeHne NPU3HAKOB IE€ITUMOCTH LIEJIBIX YHCET
14.02.2024
86 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH LEIBIX YHCEIT
14.02.2024
[IpumeHeHre NpU3HAKOB AETUMOCTHU LENbIX YUCEII:
87 Nudoypok.ru
HO/Zlu HOK 19.02.2024
28 [IpumeHeHre MPU3HAKOB AETUMOCTH HENbIX YHCEI:
HOJ u HOK 19.02.2024
29 [IpumeHeHre MPU3HAKOB AETUMOCTHU LENIbIX YUCEIL:
OCTaTKH{ MO MOAYJIIO 21.02.2024
90 [IpumeHneHre MPU3HAKOB AETUMOCTH LENbIX YUCEIT:
OCTaTKH IO MOJYJIIO 21.02.2024
91 IIpuMeHeHne NPU3HAKOB AEIUMOCTH LEIbIX YUCEIL:




aAJIrOpuTM EBknupa nis pemIcHus 3aaa4 B HCJIbIX

26.02.2024

quciax

92 Kontponbnas padorta: "Teopust nenbix yncen"

26.02.2024

Cucrema v COBOKYITHOCTh YpaBHEHHI.

93 Y P HNudoypok.ru
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUS 28.02.2024

94 CucrteMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-CIIEJICTBUS 28.02.2024
OCHOBHBIE METO/BI PELIEHUS CHCTEM U

95 . P . Hndoypox.ru
COBOKYITHOCTEH pallMOHAIbHBIX ypaBHEHUN 04.03.2024
OCHOBHBIE METO/bI PELICHUS CUCTEM U

96 . P . HNudoypok.ru
COBOKYITHOCTEM MppaAIMOHAIbHBIX YPABHEHUM 04.03.2024
OcCHOBHBIE METOBI PELICHHS CHCTEM U

97 . P . Nudoypok.ru
COBOKYITHOCTEH MOKa3aTeJIbHBIX YpPaBHEHUN 06.03.2024

08 OCHOBHBIE METO/BI PELICHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPAaBHECHUI 06.03.2024
OcHOBHBIE METOBI PELICHUS CUCTEM U

99 . P . Nudoypok.ru
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHM 11.03.2024

100 OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH JTOrapu(PMUUYECKUX YPaBHEHHIA 11.03.2024
[IpumMeHeHure cucTeM K pelIeHUI0 MaTEMaTHYEeCKIX

101 3a]1a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKu U
peanbHOM KU3HU, HHTEPIIPETAIUS MTOJTYyYCHHBIX 13.03.2024

pe3yJIbTaTOB




[IpumMeHeHre cucTeM K pelieHHu0 MaTeMaTHYEeCKUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMIHbIX 00JacTe HAyKH U

102
pealbHOM JKU3HU, HHTEPIIPETaLUs MOTyYeHHBIX 13.03.2024
pe3yJIbTaTOB
[IpumeHeHre HEPaBEHCTB K PELICHUIO
103 MaTeMaTHYECKUX 3aa4 U 337a4 U3 Pa3IuyHbIX
oOractell HAYKH U peasIbHOM JKU3HU, HHTEPIIpEeTaLUs 18.03.2024
MOJTyYEeHHBIX PE3yJIbTaTOB
Kontponbnas padota: "Cuctembl parinoOHaIbHBIX,
104 HWppalMOHAJIBbHBIX MTOKA3aTEIbHBIX U
i 18.03.2024
Jorapu(pMHUUECKUX ypaBHEHUI
105 ParmonanbsHble ypaBHEHHS ¢ TapaMeTpaMu Nudoypoxk.ru
20.03.2024
106 PannoHanpHbIE HEPABEHCTBA C TapAMETPAMHU
20.03.2024
107 PannoHaneHbIE CHCTEMBI € TapaMeTpamMu
01.04.2024
108 WppanmonansHble ypaBHEHUs, HEPABEHCTBA C Hidoypok.ru
lapaMeTpamu 01.04.2024
109 HppauyoHanbHbIe CUCTEMBI C ITapaMeTpamMu
03.04.2024
110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C Midoypok.ru
rnapameTpamu 03.04.2024
111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

08.04.2024




JlorapudmMuyeckue ypaBHEHHs, HEPABEHCTBA C

112 HNudoypok.ru
napaMeTpamu 08.04.2024
113 JlorapupmMuyeckue CUCTEMBI C TapaMeTpaMu
10.04.2024
114 Tpuronomerpudeckue ypaBHEHMs ¢ IapaMeTpaMu HNHupoypok.ru
P P P P P 10.04.2024 bovp
115 TpuronomeTpryeckre HEpaBeHCTBA C TAPAMETPAMHU
15.04.2024
116 TpUroHOMETPUUECKHUE CUCTEMBI C TTapaMeTpaMu
15.04.2024
[TocTpoenue u ucciaenoBaHre MaTEMaTHYECKUX
117 MOJIEIEN peabHbIX CUTyallui ¢ MOMOIIBIO
. 17.04.2024
ypaBHEHUH C apaMmeTpaMu
[TocTpoeHue n ucciaenoBaHre MaTEMaTHYECKUX
118 MOJIEJIEN peaIbHBIX CUTYALMH C IIOMOIIBIO CUCTEM
. 17.04.2024
YpaBHEHUH C MapaMeTpaMu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX
119 MOJEJIEH peaIbHBIX CUTYALMM C IIOMOIIBIO CUCTEM
. 22.04.2024
YpaBHEHUH ¢ TapamMeTpaMmu
120 Kontponbnas pabdota: "3agauu ¢ napamerpamu”
22.04.2024
121 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS 3HAHUI:
"YpaBHenus" 24.04.2024
122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALMS 3HAHUI:
"Vpasuenus" 24.04.2024




123

[ToBTOpEeHME, 0000MIIEHNE, CUCTEMATU3AIIHS 3HAHUN:

"YpaBHenust. CucTeMbl ypaBHEHUN"

29.04.2024

124

[ToBTOpenue, 00001IIEHNE, CHCTEMAaTH3alUs 3HAHUIL:

"HepaBencrsa"

29.04.2024

125

[ToBTOpeHme, 0000IIEHNEe, CUCTEMATU3AIIMS 3HAHUN:

"HepasenctBa"

06.05.2024

126

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI:

"HepaBeHnctsa"

06.05.2024

127

[ToBTOpeHue, 06001IeHNEe, cUCTEMATH3aLUs] 3HAHUI:

"I[IpousBoaHas u e€ npuMeHeHue"

08.05.2024

128

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI:

"IIponsBoaHas u €€ npuMeHeHue"

08.05.2024

129

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs 3HAHUIL:

"[Ipon3BogHas u €€ npumeHeHue"

13.05.2024

130

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN:

"NHTerpan u ero npuMeHeHue"

13.05.2024

131

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI:

"Oyukun"

15.05.2024

132

[ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIIHS 3HAHUNA:

"®dynkuun"

15.05.2024

133

[ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI:

"Oyukuun"

18.05.2024

134

WroroBas koHTpoJbHAs paboTa

20.05.2024




135 HToroBasi KOHTpOJIbHAs paboTa 1 1
20.05.2024
136 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AINS 3HAHUN 1 0
22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa v Hauajia MaTeMaTUYECKOT0 aHaIn3a, FeOMETPHSI.
AnreOpa 1 Hauaja MaTeMaTU4YeCKOro aHanusa (B 2 yactsax), 10 kiacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u apyrue; noju
penakmueit Mopakosuya A.I'., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTBIO
«10O1I] MHEMO3HMNHA»

* Maremaruka: anreOpa U Hadajia MaTeMaTHYECKOr0 aHaIN3a, FEOMETPUSL.
Aunre6pa v HavaJla MaTeMaTUYeCKoro aHaiausa (B 2 yactsax), 11 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.I'. u 1pyrue; noju
penakmueit Mopakosuya A.I'., O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10OI] MHEMO3HMNHA»

» Maremaruka: anrebpa v Hadaja MaTeMaTHISCKOT0 aHAIN3a, TCOMETPHSL.
Anrebpa u Hayaja MareMatudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[Toranos M.K., PemiernukoB H.H. u npyrue, AxunonepHoe o01ecTBo
«M3parenscTBO «lIpocBemieHne»

* Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOT0 aHAIN3a, TEOMETPHSI.
AnreOpa u Havajia MaremMaTudeckoro aHanusa, 11 kinacc/ Hukonsckuii C.M.,
ITorammoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBoO

«3parensctBO «lIpocBemenue»



METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Anrebpa u Havaja MaTEMaTHIECKOTO aHaMn3a. MeToIn4ecKkue peKoOMeHIaIuu.

10 kiacc : yue6. mocobue st oomeoOpaszopat. opranuzanuii / M. K. Tloranos, A.
B. [lleBkuH.

AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHanKu3a. MeToudyeckrue peKkoMeHIaluu.

11 kmacc : yue6. mocobue st oomeoOpaszopat. opranuzaruii / M. K. Tloranos, A.

B. llleBkuH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Nudoypoxk.ru






