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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIU3ay SIBISAETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMme cpeaHero oodiiero oOpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIeUnBaET UHCTPYMEHTAIBHYIO 0a3y s
M3YUYEHUsSI BCEX ECTECTBEHHO-HAY4YHBIX KYpCOB, a C JpPYyrod CTOpPOHHI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsI OCBOEHUS HWH(OpMATHKH, OOIECTBO3ZHAHUS, HCTOPHH,
CJIOBECHOCTH M JPYrUX JuclMIUIMH. B pamkax paHHOTO ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM HayKH,
KoTopasi GOpPMYyJIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHUeCKOM dopme.

VYu4eOHbIN Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHaIN3a 3aKjiaIbIBacT
OCHOBY Il YCIEIIHOTO OBJAaJACHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATBCS B COBPEMEHHBIX IHHUQPPOBBIX U
KOMITHIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO MCIOJb30BaTh UX JUIS JAJbHEHIIETO
oOpa3oBaHuss W B TIOBCEJHEBHOW KU3HH. B TO e BpeMs OBIajecHUC
a0CTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMHU  anredpbl U
MaTEMaTUYECKOTO aHalli3a pa3BUBAET YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JIOKA3bIBATh YTBEPHKACHHS C TTIOMOIIBI0 UHIYKIIUU
U paccyXaaTh IeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJloOTHi0, (GOPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro Kypca «Anredpa U Hayaia MaTeMaTUYeCcKoOro
aHanu3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3aa4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYalllii, MTHTEPIPETAIIMU TTOJYUYECHHBIX PEIICHHU, 3HAKOMSTCS C MpUMepaMu
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B NPHUPOAE, HAYKE U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOnbiii Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4eOHbI MmaTepual, CIoCOOCTBYIOIINN
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenupuKy ydeOHOH
JESTENBHOCTH, TPEOYIOMIEH TPOJOKUTEIHHOW KOHIIEHTPAIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbIN
pe3yibTar.

B ocHoBe meTomukm oOydeHwsi anreOpe W HadajaM MaTeMaTUYecKOTO
aHaJIM3a JISKUT JCATEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.
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B crpykType yueOHOro kypca «Anrebpa M Hayajia MaTeMaTUYECKOIO
aHaJIu3a» BBIJEJICHBI CIEAYIOUME COACPXKATEIbHO-METOANYECKUE JIUHUU:
«Yucnma wu BeuuciaeHUsA», «DOyHKIMU W Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana mareMaTrieckoro aHaimuza», « MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE colepKaTeIbHO-METOJUYECKHE JIMHUU U3Y4aloTcs Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YpOBHE CpeHero olIiiero oopa3zoBaHusl,
€CTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu
u pasnenamu. J[aHHBIM y4eOHBIN KypcC SBISETCS WHTETPATUBHBIM, MOCKOIBKY
o0beUHIET B cebe coJepkaHue HECKOJIbKUX MaTEeMaTUYECKUX IUCIUILINH,
TaKUX Kak airebpa, TPUTOHOMETPHs, MAaTeMaTHYECKUM aHaIu3, TEeopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro Kkak
oOydJaroluecs: OBJIaJIeBalOT BCE Oosiee MHUPOKUM MAaTEMAaTUUECKUM arlnapaToM,
y HUX TMOCIEI0BaTeIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTHYECKyI0  MOJENIb  PEAIbHOW  CHUTyallud, TNPUMEHATh 3HAHUSA,
MOJIYYEHHBIE TIPU WM3YyUYCHHH y4eOHOTro Kypca, JUIsl PEIICHUS CaMOCTOSATEIbHO
chopMyJIMPOBAaHHOW MaTEMaTHUYECKOW 3aJaud, a 3aTeM MHTEPIPETUPOBATH
CBOM OTBET.

CopepxxarenbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OpMUPOBAHHWE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTENBHBIX UYHCEN,
KOTOpO€ OBLI0 HAaYaTO Ha YPOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMAaHHE yJeseTcss GOpMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pasnu4HbBIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIUMCICHUS, OLICHUBATh YHCIIOBBIE BBIpaXEHHs, paboTaTh C
MATEMaTHYECKUMU KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YarOIIMMCS MHOYKECTBa
HATypalbHBIX, LIEJbIX, PAIIMOHATBHBIX U IEUCTBUTEIBHBIX YHCEI JAOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHuCeld. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUYECKUE 3a[aud U OMEpPAINU:
JIEJICHUE HAIleJIo, OINEpPUPOBAHME OCTAaTKAMH HA MHOYKECTBE LEJbIX YHCEl,
0COOBIE€ CBOMCTBA PAIMOHAIBHBIX U UPPAMOHATBHBIX YMCEN, apu(hMETHIECKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHO>KECTBE
KOMIUIEKCHBIX 4ucell. braronaps mocieqoBaTeIbHOMY pacIIUPEHUIO Kpyra
HCIIOIb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXXHOCTSIMM UX MPUMEHEHHS IS
pEelICHHs] Pa3IUYHBIX 3a1ad  (QopMUPYeTCS TPEICTaBIEHWE O EIUHCTBE
MaTeMaTUKU KaK HayKu U €€ POJIM B MOCTPOCHUU MOJENEH peallbHOro Mupa,
IIMPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIMS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
00ydeHHMs1 Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs, MOCKOJBKY B KaKIOM
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pazaene IIporpaMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibTate O00yyaroluecss OBJIAACBAIOT PA3TUYHBIMH METOJIAMHU  PEILICHUS
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTEIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
coaepxkamux mnapameTpel. [losydyeHHbIE YMEHUS HIMPOKO HMCHONB3YIOTCS MpHU
UCCIEIOBaHUM  (PYHKIIMH C TOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XJIEHHWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHu Qynkiuu. JlaHHas coneprkaTenbHas JIMHHUS BKIIOUYAeT B ceOsl TakKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
palMOHANBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a
TaK)Ke BBIPAKECHHM, COJIEpKAIUX CTENEHU U JiorapudMbl. biaromgapst u3y4eHuro
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXXJICHUM, pabOThl ¢ CHUMBOJIbBHBIMHU (HOpMaMu,
NPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJE PaBEHCTB U
HepaBeHCTB. AnreOpa mpeayiaraet d(pQeKTUBHbIE MHCTPYMEHTHI JIJIsI PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAndeckass JUHUS «DyHKIUMU U TpaduKu» TECHO
NEePerieTaeTcsl ¢ APYTUMHU JTUHUSAMH y4e0HOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBICIE 3aJa€T TOCIEIOBATEIbHOCTh M3y4YeHUs wmarepuana. M3yuyeHue
CTENICHHOW, TOKa3aTeIbHOM, JOrapuMUUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GbyHKIMN, UX CBOMCTB W TpadUKOB, WCIOJIb30BaHUE (YHKIMH IJIs1 pEIICHUS
3a/lay U3 JPYruxX y4eOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTE€MAaTHYECKUM aHaJIU30M, TaK U C PELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIIOE BHUMAaHUE YAeseTcs (QOPMUPOBAHHIO YMEHHS BBIPAXKAThH
dbopMynamMu 3aBUCUMOCTH MEXIY pa3IWYHBIMH BEIWYMHAMHU, HCCIEIOBATH
MOJIy4eHHBIE (DYHKITH, CTPOUTH UX Tpaduku. MaTepuan 3Toil cofepKkaTeabHOMI
JUHUAW HalEJeH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTHIECKOM,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K 0000IICHUIO M KOHKPETU3AIIHNH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJIHBIX
3a/1a4, JHOCTYHNHBIX OOyYarolmMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (YHKIMH, ONpeNeNsiTh WX HauOOoJblIUe U
HaUMEHBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIaAu GUryp u oObEMBI TE, HAXOIUTh
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CKOPOCTH M YCKOPEHHsI MPOLECCOB. J[aHHas coaepKaTenbHas JIMHUS OTKPHIBACT
HOBBICE BO3MOYKHOCTH TIOCTPOCHUS MATEMATUYECKUX MOJICJIEH pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYYIIEE PEUICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacrno3HaBaTh IMPOSIBIICHUSA 3aKOHOB MAaTEMAaTUKHM B HAyKe, TEXHUKE W
uckycctBe. O0yyaronyecs y3HaT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XOJI€ PAa3BUTHS MaTEMATUKHU KaK HayKH, U 00 UX aBTOpaX.

CoaepxaTtenbHO-MeTOANYECKAsA TUHUSA «MHOXKECTBA U JIOTMKa» BKIIIOYAET
B ce0sl AJIEMEHThl TEOPUU MHOXKECTB U MaTeMAaTHYECKOW JIOTUKH. TeOopeTHKo-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJIbHOMU
MaTeMaTHK{ W MpejiaraloT HanboJyiee YHUBEPCAIBHBIN S3BIK, 00BEIUHSIONTUN
BCE pa3liesibl MaTeMaTUKU W €€ TPUIIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIC
MaTeMaTUYECKUE NUCUUILUIMHBI U UX NPUIIOKEHUS B enuHoe 1enoe. [Toaromy
BOXHO JlaTb  BO3MOXXHOCTh  OOydYaroleMycCs TMOHHMaTh  TEOPETHUKO-
MHO>KE€CTBEHHBIN SA3bIK COBPEMEHHOW MATEMaTUKH M HUCIOJb30BaTh €ro JJid
BBIPAXKEHUSI CBOMX MbICieil. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMaTUKH Kak
HAyKd CJIelyeT MPU3HATH CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAHHMM U
CI€0OBaHUE  OMNpEAEIEHHbIM  IpaBWJIaM  [OCTPOCHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI OO0y4YalolmUXCs, TMO3BOJISIET WM CTPOUTH CBOH
pacCy>KJIeHUsI Ha OCHOBE JIOTUYECKUX TpaBui, (OPMHUPYET HABBIKU
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BaHbI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH pPealbHBIX
CUTyalllid, MCCIEOBAHUS STUX MOJENeH C TOMOIIBIO ammapara aiareOpbl U
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJJaHUSI BIUIETEHBl B KaXKIbIM M3 Pa3lelIOB IMPOrPAMMBI, IOCKOJIBKY BECH
Marepuall yu4eOHOTO Kypca IIUPOKO HMCHOJIb3YETCS JJI PEUICHUs MPUKIATHBIX
3amad. Ilpum pelieHuM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BATh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBATH
npobaemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYEHUS BCEX TeEM yueOHOro Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.
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Ha wu3ydenne ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xmacce — 136 yacoB (4 yaca B HEALIIO).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. I[Ipumenenue npoOei M MPOLIEHTOB s
peLIeHUs NPUKIAIHBIX 3aJad U3 Pa3jIMYHbIX OTpaciie 3HAaHUW U pealbHOMN
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHuCIaMu. Moayib
JNEUCTBUTENILHOTO 4YHCIa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
IpaBWIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PEe3ybTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBaHue
noaxoasnie  GOpMbI  3amUCU  JEUCTBUTENBHBIX YHUCENT JUIS  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeNeM U €€ CBOMCTBA, CTENEHb C
NEHUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsTuuHble W HaATypaibHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa M TOXACCTBEHHBbIE NpeoOpa3oBaHusl. YpaBHEHUE, KOPEHBb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-CIIeICTBUS. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJIeHbl OT OJHOW NMEpEeMEHHOM. JleleHrne MHOrowieHa Ha
MHOrOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbBIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPXKAIINX CTETICHH W KOPHHU.

HUppaunonaneHble  ypaBHEHHS. OCHOBHbIE ~ METOAbl  pEILICHHUS
WPPALHOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOZAMNMCHIO

MYHULMUNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:37 (MSK) Ceptudukat 46ACDIA93900917081709473765CC5D9
YYPEXXAEHUE BOrOTOJIbCKASl CPEAHAA OBLLEOBPA30BATE/IbHAA
LUKOJIA, Ky3HeLoBa TaTbsHa AnekcaHaposHa, JJVIPEKTOP




Jlorapupmuueckue  ypaBHeHus.  OCHOBHbIE ~ METOAbl  pELIEHUs
Jorapu(pMUYECKUX YpaBHEHUIA.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUHBIX
ypaBHeHU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOWCTBA, BBIUMCIICHHE €ro 3HA4YCHWs, NPUMEHEHHE ONpPEISITUTeNs s
pellleHus CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a1ad C
MOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lccienoBaHue TOCTPOSHHOM
MOJIEJTH C TIOMOIIBIO MATPHI] U OTIPEJICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUH 1 HepaBeHCTB. [[puMeHEHNE ypaBHEHUH M HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a/ad W 3a/ad U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KHU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKuu. B3aumHo oOpaTHbie ¢GYHKIHU.
Komnosunus dyukmuit. ['paduk GyHKIUU. DineMeHTapHbIE NMpeoOpa3zoBaHUs
rpaduKoB G yHKITUH.

O6nacTp onpenieNIeHUs] U MHOXKECTBO 3HaUeHu QyHkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHbIe M HEYETHbIE  (PYHKIIUH.
[lepuonuueckue  QyHkiuu.  [IpoMexyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMyMbl 1 MUHUMYMBI QyHKIIuu. Haunbonbiiee u HauMeHblliee 3HAYCHUS
GyHKIMHM Ha TTPOMEXKYTKE.

Jluneiinas, KBagpaTU4YHAs W JPOOHO-TMHEHHAS (PYHKIIUUA. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE MX TPaUKOB.

CrernenHas (yHKIMS C HATYPAJIBbHBIM U LIENBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oil CTENEHW Kak (QyHKIHH 0OpaTHOM
CTETICHHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

[loka3zatenbHast u morapudpmuyueckas GyHKIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peICHUST YPAaBHEHU.

Tpuronomerpuueckasi OKpy>XHOCTb, OIpEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH 9HCIIOBOTO apTyMEHTA.

@DYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJbHBIX MpOIEccCax U SBICHHSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTenpHOCTH, cIOCOOBI 3aaHUs IIOCHEAOBaTEIbHOCTEH. Merton
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC
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[IOCJIEIOBATEILHOCTH. VcTOpUs BOSBHUKHOBEHUS MAaTEMaTUYECKOTO aHaIU3a Kak
aHaJIn3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaromas reomerpuueckas nporpeccus. Cymma O€CKOHEUHO YyObIBaIOILEH
F€OMETPUUYECKON IIPOrpeCCUU. JIMHENMHBIM U AKCIIOHEHIUAIBHBIN pocT. HYucio
e. Gopmyna CiOXHBIX IPOLEHTOB. Vcnob30BaHUE MIPOTPECCUN TSI PELLICHUS
pealbHBIX 3a7a4 IIPUKIAAHOTO XapaKTepa.

HenpepoiBHble GyHKIMHM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkiuid. CBolcTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIsl pelIeHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENpPEpbIBHBIX
GyHKUMN 111 perieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojaHble  QyHKIMU.  OmnpejeneHue,
r€OMETPUYECKUH U (PU3MYECKUM  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTeJabHOU K TpaduKy (PpyHKIIHH.

[IpousBoanbie  smeMeHTapHbIX  GyHKuuil. [IpousBoaHass  cymMBlI,
POU3BEICHHUS], YACTHOTO M KOMIIO3UIIUU (DYHKIIHM.

MHo:xecTBa U JIOTMKA

MHoOXxecTBO, onepanuyd HaJ MHOXKECTBAMHU M HUX CBOWCTBA. [luarpammsbl
Olinepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO —amnmnapara Ui
OIMCAHUs PEAIbHBIX IPOLECCOB U SABJICHUM, IIPU PELICHUM 3aJad U3 APYrUxX
y4eOHBIX NTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIECTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbubie u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
HEIBIX YUCeN, HauOonbpIuil obmui nenurens (nanee — HOJl) n HammeHsbIee
obmree kpatHoe (nanee — HOK), octaTkoB o momyinto, anroputma EBknnna st
peuieHns 3a7a4 B UEJbIX YUCax.

Kommnekcnpie uncna. AnreOpandeckas U TpUTOHOMETpUdeckas (Hopmbl
3aMMCH KOMIUIEKCHOTO 4YHuCiIa. Apu(METHUYECKHE OmNeparii ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHne KOMILIEKCHBIX YHUCEI Ha KOOPAMHATHOM MIIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  YHCEN NIl perieHus  (Qu3ndeckux U
r€OMETPUYECKHUX 3a/1au.

YpaBHeHUS 1 HEPpABEHCTBA
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Cucrema M COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOUIbIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewmenne TPUTOHOMETPUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTEeNbHbIX U JOrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUIEHUS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPAaBHEHU.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHM, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 M3 Pa3IUYHBIX 00JlacTell HAyKd U peatbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKU

I'padux komnoszunmu ¢yHkuuid. ['eomerpudyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckue meTonbl pelieHus: ypaBHEHU U HepaBeHCTB. I paduueckue
METO/Ibl PELICHHUS 3a/1a4 C TapaMeTPaAMU.

Ucnonb3oBanue rpadukoB GYyHKUUNA JUIsl MCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEM, KOTOPbhIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

[IpuMeHeHne TPOU3BOIHON K UCCIACAOBAHNIO (PYHKIIUM HAa MOHOTOHHOCTH
U OKCTpeMyMbl. Haxoknenue HauOOJBIIEr0 M HAWMEHBIIEr0 3HA4YCHUM
HENpepbIBHON (YHKIIMHN HAa OTPE3Ke.

IIpuMeHeHne NpPOM3BOAHON Ul HAXOXKACHUSA HAWIIydlIero pPEIICHUSA B
IIPUKIIAJHBIX 3a/1adax, I ONpENEICHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TEepBOOOpa3HbIX. llepBooOpaszHbIe
arieMeHTapHbIX GyHKIuH. [IpaBuia HaxoXKAeHHs TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeruucieHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlelOnura.

[IpumeHeHne mHTErpana AJig HAXOXKACHUS IUIOMIaled MIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TETI.

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOZAMNMCHIO

MYHULMUNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:37 (MSK) Ceptudukat 46ACDIA93900917081709473765CC5D9
YYPEXXAEHUE BOrOTOJIbCKASl CPEAHAA OBLLEOBPA30BATE/IbHAA
LUKOJIA, Ky3HeLoBa TaTbsHa AnekcaHaposHa, JJVIPEKTOP




[Tpumepsl pemennid quddepeHnnanbHbIX ypaBHEHU. Maremaruueckoe

MOJICJIMPOBAHUE peaTbHBIX MPOLECCOB C IMOMOIIbIO U} PEepeHIINaATbHBIX
YpPaBHEHUH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMH  OOyYarIierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJICHA POCCUHCKOr0 OOIIECTBA, MPEICTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUMH,
Ipoleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIBI, WCIIOJB30BAaHUE ATUX JOCTUIKEHHI B APYrMX HAayKax, TEXHOJOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATEIIbHOCThIO  yYEHOr0, OCO3HAaHUME JIMYHONO BKJIAJa B IIOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HHM, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXKUM 3aHATUN W OTIbIXA, PETYISIpHAsT (PU3NUYECKasi aKTUBHOCTH), (Pu3ndeckoe
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS
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TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cpepaMm  IpodecCHOHATBHOM  JESTENIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM Cpellbl, OCO3HaHHWE TIJI00aJBbHOrO0 XapakTepa 3KOJIOTMYECKUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IO3HAaHHS MHpA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJUMOTO aHAIIN3a,

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;
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JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHU 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud (CpaBHUBATHh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(dopMynupoBaTh  BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpEUYHE, Mpodiemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy O0ObeKTamu,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpoliecca, a TaKkKe BbIIBUraTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JIJISl PELICHUS 3a1a4u;

BBIOMpaTh ~ MHQOpPMAIMIO U3  HMCTOYHMKOB  pa3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY
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3pEHHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS M0 XOAY pEUICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHMs], COMOCTABIATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX YYACTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIICHUS 3aa91, BRIOUPATH CIIOCO0 pelIeHUs
C y4éTOM HWMCIIIUXCA pPECypcoB M  COOCTBEHHBIX  BO3MOXHOCTCH,
apryMCHTHUPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHHH C Y4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpollecca U pe3ysbTaTa
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIW M YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W HUCIOJIB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHIUBUIYaIbHONH paboThl MpW pelieHWH YYeOHBIX 3a7ad, NPUHUMATH IENb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacnpenemnsTh BUALI padoT, JOTOBAPUBATHCSA, 0OCYXAATh MPOIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYMIOBHIX popMax paboThI (00CYy)aeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» U WHBIE), BBITIONHITH CBOKO YacTh paldOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUS C APYTMMH YICHAMH KOMAHJbI, OIEHWBATH
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KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJYYUT CICAYIOIIUE
MpEeAMETHBIE PE3YIbTAThI IO OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: PAMOHATBHOE YUCIIO0, O€CKOHEUHAs
nepuoanyuecKkas JApoOb, TMPOIEHTHI, HPPAIMOHAIHHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHATh  NPUOMIDKEHHBIC  BBIUMCICHHS, TIpaBUJia  OKPYIJICHHUS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEpUPOBATH IMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
pELICeHUS NMPAKTUYECKUX 3a7a4 U [IPEICTABICHUS JaHHbBIX;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJHO  OMepUpoBaTh IMOHATHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTelIeM;

CBOOOJTHO OMEPHPOBATH TMOHATHUSAMU: JOrapudMm UHCIa, NECATUYHBIC U
HaTypaabHbIC TOTaPUPMBI;

CBOOOJTHO OTIEpUPOBATH MOHSATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O apTyMEHTA;

ONEPUPOBATh IOHATUSMHU: ApPKCHUHYC, AapKKOCMHYC M  apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPABEHCTBO,  PAaBHOCWJIBHBIC  YPaBHEHHS W YPaBHEHUA-CIEACTBHS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOJbl PEIICHHUS pPAIMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHWUM, IPUMEHATH METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOM MEpEeMEHHO,
MHOTOYJIEH C MeJbIMH Ko3(uUllMeHTaMU, KOPHU MHOTOWIeHa, MPUMEHSThH
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JIeJICHUe MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera nns pewenns 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPHUILI 2 X 2 W €ro T'€OMETPUYSCKHH CMBICI,
WCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 NI BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh OINPEACIUTEIN IS PEIICHUS CHUCTEMbl JIMHEHWHBIX YpaBHCHHIA,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
YpaBHCHHM, HWCCIEA0BaTh TOCTPOCHHBIE MOJEINW C TIOMOIIBI0 MATpPHUIl U
oTpeeuTeNIeH, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICWCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh CBOWCTBaA JorapupmMoB TUISt npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOTHO OTNEPUPOBATH MOHATUSAMHU: UPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHUS, HAXOAUTh HMX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKHE bopmybl TUTST
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  [Jisi pELIEHHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETUPOBATh pEAIbHbIC CHUTYyallMd Ha $S3bIKE anreOpbl, COCTaBIATH
BBIDQKEHUS, YpPaBHEHHWs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
GyHKIIMK, B3aMMHO OOpaTHbIE (YHKIIUU, KOMMO3UIMSA (QYHKIUNA, Tpaduk
(GyHKITUH, BBITIOTHATD AJIEMEHTapHbIE peoOpa3oBaHus TpadukoB G yHKITUN;

CBOOOJTHO OMEPHUPOBATH MOHATUSMHU: 00JIACTh ONPENICTCHUS U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: YETHBIE W HEUETHBIC (YHKIINH,
nepuogudeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee M HaUMEHbIee 3HaueHuEe (QYHKIUHU Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAs (QYHKIHS C HATYPAITbHBIM
U TIETIBIM TTOKa3aTesneM, Tpaduk cTeneHHOW (PYHKIMY ¢ HATypaTbHBIM U IIEITBIM
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nokasaresieM, rpauk KOpHs n-o0il CTeNeHu Kak (PyHKIMH OOpAaTHOM CTENEHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUpPOBATh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas U APOOHO-TMHENHHas
(YHKIUHU, BBINONHATh 3JIEMEHTAPHOE MCCIEOBAaHUE M TOCTPOEHUE HUX
rpaduKoB;

CBOOOJTHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M rpauKH, UCHOJIb30BaTh UX rpaduKu JJIs pelieHus
YPaBHEHUM;

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpeJieieHHe TPUTOHOMETPUUECKUX PYHKIIMH YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJTHO OMEPHUPOBATH MOHATUAMU: apuPmeTHUecKas U reoMeTprudeckas
nporpeccusi, 06CKOHEUHO yObIBaIoIasi reOMeTpuyecKas Mporpeccusi, TMHEHHBIN
U OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABIECHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOIPECCHUN Ul PELICHUs PEalbHBIX 3aJad MPUKIIAJTHOIO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/IaHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbIE

MOCJIEIOBATENIBHOCTH, ITOHUMATh OCHOBBI 3apPOXKJICHHS MAaTeMaTHYECKOIO
aHanM3a Kak aHan3a 0ECKOHEUHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: HEMpPEpPbIBHbIE (YHKIHMH, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OMEpPUPOBATh MOHATHEM: (DYHKIIHS, HETPEpPBhIBHAS HAa OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJI pEIIeHUs 3a/a4;

CBOOOJTHO ONEPHPOBATH MOHATUSMU: TIEpBas W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTeiabHas K rpaduky G yHKIINUH,

BBIUUCIISITh ~ MPOM3BOJHBIE CYMMBbI, TPOU3BEICHUS, YAaCTHOIO W
KOMIIO3UIMHU JIBYX (DYHKIIUM, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUCCKUN M (PU3UYECKUN CMBICT MPOW3BOAHOU IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJHO OMEepUpOBaTh TMOHSATUSMH: MHOXKECTBO, OIEpallid HaJ
MHOXECTBaMU;
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HCIIOJIB30BATh TEOPETUKO-MHOMKECTBEHHBIM ammapar [Jid OIMCaHUs
peaNbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPEIICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: OINpEAeTIeHUE, TEOpEMa, YpaBHEHHE-
CIEe/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  O0BEKTa,  JI0Ka3aTeJIbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJbTAThI IO OTACIbHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOKE€CTBA HAaTYypaJbHBIX U LEIBbIX YUCEI, UCIIOIB30BaTh IIPU3HAKU JAEIUMOCTH
uensix uucen, HOJ[ m HOK HaTypaibHBIX YuWcen s pELICHHs 3aaad,
IPUMEHATH AIrOpUT™ EBKIMAA;

CBOOOJTHO ONEPUPOBATH MOHSITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTABIATh KOMIUIEKCHBIE YUCIIA B alredpandyeckou u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apU(PMETHUECKUE ONEpallud ¢ HUMHU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!

cBOOO/IHO ONEPHUPOBATh MOHATHAMH: UppalOHAIbHbIE, IOKAa3aTeIbHbIE U
jgorapu(MHUUECKUE HEpPaBEHCTBA, HAXOJAUTh HUX PpEUIEHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH MpH pEIIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HE0O0XoAuMble (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI MU CHUCTEMBI-CICACTBUS, HAXOIUTH
pelmeHnss CHCTEMBl M COBOKYIIHOCTEM palMOHAJIBHBIX, WPPALHAOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalUOHaJIbHBIC, [I0Ka3aTeIbHBIC,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHMs M HEpPaBEHCTBA,
coaep Kale MOYIU U IMapamMeTpsl;

MPUMEHSATH I'papuecKre METOJIbI 1JIsl PEIIEHHs] YPAaBHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMu;
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MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXXCHHSI, YpaBHEHHs, HEPABEHCTBA M WX CHCTEMbI MO YCJIOBHIO 3a/1auH,
UCCJIEeI0BAaTh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAHHEM almapaTta ajireopsl,
UHTEPIPETUPOBATH MOJYICHHBIN PE3yNIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpauKU KOMIO3ULUUHM (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEeI0BAHUS U CBOMCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYEecCKHMe oO0Opa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOO/IHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (PYHKIMW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
POILIECCOB.

Havajsa maTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U 9KCTPEMYMBI,

HaXOJIWTh HanOOJbIIIee W HAUMEHbBIIIee 3HAYCHHUS (DYHKIIMN HETPEPHIBHOM
Ha OTpPE3KE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAaWIy4lIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-d)KOHOMHUYECKUX, 3aJadax, JJs
OIIpe/IeNICHUs] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOro (opMysol wuiu
rpaduKoM;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUAMU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTETpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTAapHbIX (YHKIUN U BBIYUCIATH
uHTerpal o popmyne Hetotona-JleiOnua;

HaXoIWTh IUIOUIAJM TIUJIOCKUX (Uryp U O0O0BEMBI Tel C IOMOLIBIO
MHTErpana;

UMETh IPEACTAaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU HA MpPUMEpE
coctaBiieHUs MU PepeHINATBHBIX YPaBHEHUH;

pelaTth NpHUKJIaJHble 3aaul, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(pu3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHAIN3a.

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOZAMNMCHIO

MYHULMUNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.23 07:37 (MSK) Ceptudukat 46ACDIA93900917081709473765CC5D9
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIBIM TTOKa3aTeneM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HAHUH

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE BOrOTOJIbCKASl CPEQHSAS OBLLLIEOBPA3OBATEJIbHASA
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 ‘ 10 0

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxtireckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTET AT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckre HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl paloHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero H3yYeHusl odpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMHU U UX CBOMCTBA 01.09.2023
2 narpaMMsl Diiiepa-Benna 1
Jluarp P 04.09.2023
[IpuMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOT0 anmapara I 1
para X 06.09.2023
perieHus 3aaa4y
Panmonansubie yncina. OOBLIKHOBEHHEBIE
4 U IECATUYHEIE IPOOH, IPOLIEHTEI, 1
8 APODH, TPOTt 07.09.2023
OCCKOHEYHBIC MTEPUOUUECKHE TIPOOH
Panmonansaeie yncia. OOBIKHOBEHHBIE
5 U JIEeCATUYHBIE IPOOH, IPOLIEHTEI, 1
8 APODH, HpOT 08.09.2023
OCCKOHEYHBIC MTEPHOUUCCKHE IPOOH
[Ipumenenue npoOeii ¥ MPOLICHTOB IS
6 1
penieHus MPUKJIaAHBIX 3a7a4 11.09.2023
[Ipumenenue npoOeii ¥ MPOLICHTOB IS
7 1
pelieHus MpUKIaJAHbIX 3a7a4 13.09.2023
JleficTBUTENbHBIC YHCIIa. PallioHanbHEIE
8 1
U MppalyoHaIbHbIC YHCIIa 14.09.2023

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHUUUNAJIbHOE BHOAXETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHUE BOrOTOJIbCKASl CPEQHSAS OBLLLIEOBPA3OBATEJIbHASA
LUKOJIA, Ky3HeLoBa TaTbsiHa AnekcaHaposHa, JAVPEKTOP
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Apudmernueckue oneparum ¢

9
JIENCTBUTEIHLHBIMI YUCIIAMUA 15.09.2023
10 Monynbs AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA 18.09.2023
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABUIIA
11 OKPYTJICHHS, IPUKHUAKA 1 OIICHKA
24 purHiKa ¥ 20.09.2023
pe3yibTaTa BEIYUCICHAN
OCHOBHBIE METOIBI PEIICHUS TIEITBIX U
12 0OHO-PALIMOHAIBHBIX YPABHEHUI U
ApODHOpall P 21.09.2023
HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS IIEITBIX U
13 0OHO-PALIMOHAIBHBIX YPABHEHUI U
ApObHOpal P 22.09.2023
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LETbIX U
14 00HO-PAlIHOHAILHBIX YPABHEHUH U
APODHOpal P 25.09.2023
HEPaBEHCTB
MHoOrouseHsl OT OJJHON EPEMEHHOM.
15 eJIEHMEe MHOTOWIEHA Ha MHOTOWIEH C
A 27.09.2023
octatkoM. Teopema bezy
16 MHOro4IeHE! ¢ [EIBIMU
ko3 dumentamu. Teopema Buera 28.09.2023
17 Pemrenne cucreM MMHENHBIX YPaBHEHUI
P 29.09.2023
18 Pemnienue cucreM JUHEHHBIX YpaBHEHUN
P 02.10.2023
19 Martpuna cucTeMbl JINHEUHBIX

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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ypaBHeHUU. Onpenenurenab MaTpULbl 04.10.2023
2x2, ero reOMeTpUYECKUIN CMBICI U
CBOWMCTBA; BBIYHCIICHHUE €TO 3HAYCHUS

Omnpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKUI CMBICIT U CBOMCTBA; 1

05.10.2023

BBIYMCJIICHHUEC €I'0 3HAUYCHU

[IpuMenenue onpeaenuTens s
peIIeHUsI CUCTEMBI JIMHEUHBIX 1

06.10.2023

ypaBHEHUU

Pemenne npukinaaHbix 3a1a4 ¢
IOMOIIIBIO CUCTEMEI JIMHEHHEIX 1

09.10.2023

ypaBHEHUU

Pemenne npukiagHbIx 3a1a49 C
IMOMOIILIO CUCTEMBI IMHENHBIX 1

. 11.10.2023
ypaBHEHHUI

KontponbHas padoTa: "Panronansabie

ypaBHEHUS U HepaBeHCTBA. CUCTEMBI 1 1
12.10.2023
JIMHEHHBIX YpaBHEHUN"

OyHKIMSA, CrIOCOObI 3aaHus (QYHKIIUH.

B3anmuo obpaTHbIe (bszKI_II/II/I. 1 13.10.2023
Komnozumust pyHKIHi

I'paduk pynkuu. SnemeHTapHbie
npeoOpazoBanusi rpa@uKoB QPyHKINN 16.10.2023

OO6nacTp onpeneneHuss 1 MHOXKECTBO
3HadeHui ¢pyHkiun. Hymun QyHKmm. 1

18.10.2023
IIpomexyTkH 3HaK NOCTOSTHCTBA

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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Ué&rHple 1 HEUETHBIE (QYHKIIUH.
28 [lepuonnueckue Gpynkuuu. [IpomexyTku 1 10102023

MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl 1 MUHUMYMBI ()YHKIIHH.
29 HauGonpIiiee 1 HauMeHbIIIee 3HAYCHHEC 1

(GYHKIMU HA IPOMEXKYTKE 20.10.2023
30 JIuneiiHas, kBajpaTuyHas ¥ JIpoOHO- 1

JTUHEHas GyHKIUN 23.10.2023
31 DJIEMEHTapHOE HCCIIEIOBAHUE U 1

MOCTpOEHHE IPAPUKOB ATUX QYHKIUI 25.10.2023
39 DJIEeMEHTapHOE MCCIIEIOBAHUE U 1

MOCTpOEHHE IPaPUKOB ATUX QYHKIUI 26.10.2023
33 CreneHsb C 1enpIM nokasareneM. buaom 1

Herotona 27.10.2023
34 CreneHsb C 1enpIM nokasareneM. buaom 1

Herotona 08.11.2023

CrenenHas GyHKIMS C HATYpaJIbHBIM U
35 esIM nokasareiieM. E€ cBolicTBa U 1 09.11.2023

rpaduk
36 KounTponsnas pabora: "Crenennas 1 1

¢byukuus. E€ cBoiictBa u rpadux" 10.11.2023
37 Apudmernueckuit KOpeHb HaTypaIbHON 1

CTETEeHU U €r0 CBOMCTBA 13.11.2023
38 ApupmeTnueckuii KOpeHb HaTypalbHOMN 1

CTENIEHU U €r0 CBOMCTBA 15.11.2023
39 IIpeobpazoBaHus YUCIOBBIX 1

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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BBIPAKECHUI, COJACPKALUX CTECIIEHU U

KOpHH

16.11.2023

40

[TpeoOpa3oBaHws YUCITOBBIX

BBIPAKECHUI, COACPKAINUX CTECIIEHU U 1

KOpHH

17.11.2023

41

[TpeobpazoBaHust YHUCIOBBIX

BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U 1

KOpHH

20.11.2023

42

HppanmonanbHble ypaBHEHMUS.

OCHOBHBIE METObI PEIICHUS
HPPaAlMOHAJIBHBIX YPaBHEHUI

22.11.2023

43

HppanmonanbHble ypaBHEHMUS.

OCHOBHBIE METOIbI PELLICHUS
MppalMOHANILHBIX YPaBHEHHM

23.11.2023

44

HppannonanbHble ypaBHEHUS.

OCHOBHBIE METOIbI PELLICHUS
UppalMOHANILHBIX YPAaBHEHHM

24.11.2023

45

PaBHOCHIIBHEIC MNEPEXO0Jbl B PCIICHHUHU

UppalMOHANILHBIX YPaBHEHHM

27.11.2023

46

PaBHOCHIIBHEIC MNEPEXO0 bl B PEHICHUU

UppalMOHANILHBIX YPaBHEHHM

29.11.2023

47

PaBHOCHIBHEIE nepexoabl B pCIICHUN

UppalMOHANILHBIX YPAaBHEHHMA

30.11.2023

48

PaBHOCHUIIBHEIE Nepexo bl B pCHICHUU

UppalMOHAIBHBIX YPaBHEHUN

01.12.2023

49

CBoiicTBa U rpaduk KOpHs n-0il cTeneHn 1

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
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Kak (QyHKIIMH 0OpaTHOM CTETNEeHN C
HaATYpaJIbHBIM ITOKa3aTelIeM

04.12.2023

50

CpoiicTBa U rpauK KOpHsI N-Oi CTENEHU
KaK QyHKIIMH 0OpaTHOW CTETICHH C 1
HaTypaJIbHbIM IIOKa3aTesleM

06.12.2023

51

Kontponsnas padota: "CBoiicTBa u
rpaduk KOpHS n-0¥ CTENEHU. 1 1
Uppanmonanbupie ypaBHEHHS"

07.12.2023

52

CTeHeHB C paHI/IOHaJ'II)HI)IM IIoKa3aTcJIeM
U eé CBOUCTBA

08.12.2023

53

CTeHeHB C paHI/IOHaJ'II)HI)IM IIoOKa3aTcJIeM
U €€ CBOMCTBA

11.12.2023

54

Cremnenp ¢ pallMOHATBHBIM TIOKa3aTeIeM
U €€ CBOUCTBA

13.12.2023

55

[TokazarenpHas QyHKIMA, €€ CBOWCTBA U
rpaduk

14.12.2023

56

Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs] ypaBHEHUM

15.12.2023

57

Hcnonb3oBanue rpaduka QyHKIUU A5
pelieHus ypaBHEHUN

18.12.2023

58

Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PELICHHUs TIOKa3aTeIbHbIX 1
ypaBHEHUI

20.12.2023

59

IlokazaTenbHbIC YpaBHCHMU. OcHOBHBIE
MCTOJbI PCIICHUSA ITOKA3ATCIIbHBIX 1

YPaBHEHUN

21.12.2023

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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YYPEXXAEHUE BOrOTOJIbCKASl CPEQHSAS OBLLLIEOBPA3OBATEJIbHASA
LUKOJIA, Ky3HeLoBa TaTbsiHa AnekcaHaposHa, JAVPEKTOP

20.10.23 07:37 (MSK)

Ceptudukat 46ACD9A93900917081709473765CC5D9




[Tokazarenbubie ypaBHeHUs. OCHOBHbIE
60 METOIbI p?HIeHI/Iﬂ [oKa3arejIbHbIX 1 99 12,2023

yYpaBHEHHIA
61 KonTpomnsnas padora: "[lokazarenpHas 1 1

¢bynkuus. [TokazarenbHbie ypaBHEHUS" 25.12.2023
62 Jlorapudwm uncna. ColicTBa iorapupma 1 97 12.2023
63 Jlorapudm uncna. ColicTBa yiorapupma 1 98.12.2023
64 Jlorapudwm uncmna. CoiicTBa gorapupma 1 99.12.2023
65 JlecsTHYHBIC U HATYpaJIbHBIC 1

sorapudmpl 10.01.2024
66 JlecATUYHBIC U HATYpaJIbHBIC 1

sorapudmpl 11.01.2024
67 [IpeobpazoBaHue BhIpAKEHUH, 1

coJIepKaIux Jorapudmbl 12.01.2024
68 [IpeoOpazoBaHue BhIpAKEHUH, 1

coJIepKaIux Jorapudmol 15.01.2024
69 [IpeoOpa3oBaHue BBIpOKEHHIA, 1

CoJIepXKaIux Jorapudmbl 17.01.2024
70 Jlorapudmuueckas pyHkus, eé 1

CBOMCTBA U rpaduk 18.01.2024
71 Jlorapudpmuueckas QyHKIus, €€ 1

CBOIcTBa U rpaduk 19.01.2024
72 Hcnonb3oBanue rpaduka GyHKIUN A5 1

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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peuieHus ypaBHEHUN

22.01.2024

Wcnonb3oBanue rpaduka QyHKIUU A5

3 pellieHns ypaBHEHUN 24.01.2024
Jlorapudmudeckne ypaBHEHUSI.
74 OCHOBHBIE METO/IbI PEIICHUS
norapmbMquCKfIx }I’)paBHeHI/Iﬁ 25.01.2024
JlorapudmMuueckue ypaBHEHHUS.
75 OCHOBHBIE METOJIbI PEIICHUS
norapmbMquCKfIX }I’)paBHeHI/Iﬁ 26.01.2024
Jlorapudmudeckue ypaBHECHHS.
76 OCHOBHBIEC METO/IbI PEIICHHSI
norapmbMquCKfIX }l?paBHeHI/Iﬁ 29.01.2024
77 PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUN
Jorapu(PMUIECKUX ypaBHEHUN 31.01.2024
78 PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUN
Jorapu(PMUIECKUX ypaBHEHUN 01.02.2024
KonTponbnas pabora:
79 "Jlorapudmuueckas KIIMSL.
HOFapIIjI(b%\)/II/I‘ICCKI/IC y([i))Z:H:HI/IH" 02.02.2024
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa 05.02.2024
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa 07.02.2024
82 ApKCHHYC, apKKOCHHYC M apKTaHT€HC
YKCIIOBOTO apryMeHTa 08.02.2024
83 ApKCHHYC, apKKOCHHYC M apKTaHT€HC

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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YHUCJIOBOI'O apryMeHTa 09.02.2024

Tpuronomerpuveckast OKpy>KHOCTb,
84 OTIpe/ICIICHUE TPUTOHOMETPHUICCKHIX 1

q)yfminﬁ ‘II/ICJI(I))BOI‘O apryf/)leHTa 12.02.2024

Tpuronomerpuveckast OKpy>KHOCTb,
85 OTIpe/ieIeHue TPUTOHOMETPHUYECKIX 1

q)yiljmﬁ ‘II/ICJ‘I(I))BOFO aprth/)IeHTa 14.02.2024
86 OCHOBHBIEC TPUTOHOMETPUIECKHE 1

hopmysI 15.02.2024
87 OCHOBHBIE TPUTOHOMETPUIECKUE 1

hopmyBI 16.02.2024
a8 OCHOBHBIEC TPUTOHOMETPUIECKUE 1

hopmyIBI 19.02.2024
89 OCHOBHBIEC TPUTOHOMETPUIECKUE 1

hopmyIBI 21.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX 1

BBIpKEHUI 22.02.2024
o1 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX 1

BBIpaKEHUI 26.02.2024
92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUCCKUX 1

BBIpaKEHUI 28.02.2024
03 [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX 1

BBIpaKEHUI 29.02.2024
94 Perienne TpUroHOMETpHUUECKUX 1

ypaBHEHUI 01.03.2024
95 Pemenune TpuroHoMeTpu4ecKux 1

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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YYPEXXAEHUE BOrOTOJIbCKASl CPEQHSAS OBLLLIEOBPA3OBATEJIbHASA
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ypaBHEHUN 04.03.2024
9 Perienne TpUroHOMETpHUYECKUX 1

ypaBHEHUU 06.03.2024
97 Perienne TpUroHOMETpHUYECKUX 1

ypaBHEHUU 07.03.2024
08 Pemienne TpuroHOMeTpHYECKUX 1

ypaBHEHUN 11.03.2024
99 Perienne TpuroHOMETpHYECKUX 1

ypaBHEHUN 13.03.2024
100 Perrenne TpuroHOMETpHUYECKUX 1

ypaBHEHUI 14.03.2024

KonTpossHas pabora:
il Bl I B

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS
| ol Yo !

MOHOTOHHBIE M OTPAaHUYCHHBIC
103 gzsg:g:zzeg;;c;m. Ucropust ananmza 1 90.03.2024
104 ApubdmMernueckas Iporpeccus 1 91.03.2024
105 I'eomeTrpuueckas mporpeccust 1 99 03.2024
106 beckoneuHo yObIBaromIas 1

F€OMETPUYECKAs MPOTPECCUs 01.04.2024

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
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107 Cymma 6CCKOH6:IHO yOBIBaIOMICH 1

T€OMETPUUECKOU MPOTPECCUU 03.04.2024
108 JIMHENHBIN 1 SKCOHEHIUAIIBHBIN POCT. 1

Uucno e. ®opmyna CI0KHBIX MPOIEHTOB 04.04.2024
109 JIMHENHBIN U SKCOHEHIUAIBHBIN POCT. 1

Uucno e. ®opmyna CIOKHBIX MPOIEHTOB 05.04.2024

Hcnonp3oBanue nporpeccun s
110 pelIeHus peabHbIX 3a7a4 IPUKIIATHOTO 1 08.04.2024

Xapakrepa
111 KonTpossHas pabora: 1 1

"[locnenoBaTeNbHOCTH U IPOTPECCHU " 10.04.2024
112 HenpeprsiBHbIC PyHKIINHN ¥ UX CBOWCTBA 1 11.04.2024
113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB 1

byHKINN 12.04.2024
114 CpoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha 1

OTpE3Ke 15.04.2024
115 CpoiicTBa (h)yHKIIUH HENIPEPHIBHBIX Ha 1

OTpEe3Ke 17.04.2024
116 MeTo1 UHTEPBAJIOB JJIsl PEIICHHUS 1

HEPaBCHCTB 18.04.2024
117 MeTo1 UHTEPBAJIOB JIJIs PELICHHUS 1

HEPaBCHCTB 19.04.2024
118 Metoa HHTEpPBAJIOB /Il peLIECHHS 1

HEPABEHCTB 22.04.2024
119 IIpumeHeHNne CBOMCTB HEMPEPBIBHBIX 1
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GYHKIMH 1S pereHus 3a1a4 24.04.2024
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1

GYHKIWH UL penIeHHs 3a1a4 25.04.2024
121 [TepBas u BTOpas MpOU3BOIHBIE 1

byHKIIN 26.04.2024
122 Omnpenenenue, reOMETPUUECKUN CMBICTT 1

MIPOU3BOTHOM 29.04.2024
123 Omnpenenenue, GU3NIECKUNA CMBICIT 1

MIPOU3BOIHOM 02.05.2024
124 VYpaBHeHHE KacaTelbHON K rpaduKy 1

byHKITIH 03.05.2024
125 VYpaBHeHHE KacaTelbHON K rpaduKy 1

byHKIUN 06.05.2024
126 [TpousBoiHEIE STTIEMEHTAPHBIX (QYHKIIHHA 1 08.05.2024
127 [TpousBoIHBIE 3JIEMEHTAPHBIX (HYHKIIHMA 1 10.05.2024
128 [IpousBoiHAS] CyMMBI, IPOU3BEICHHUSI, 1

YaCTHOTO ¥ KOMITO3HUIIMK (PYHKITHI 13.05.2024
129 [IpousBoiHAs CYMMBI, IPOU3BEACHUS, 1

YaCTHOTO U KOMIO3ULIHNU (DYHKITUI 15.05.2024
130 [IpousBoiHAs CYMMBI, IPOU3BEACHNUS, 1

YaCTHOTO U KOMIO3ULIHNU (DYHKITUI 16.05.2024
131 KonTtponsnas padora: "[IpouszBoanas” 1 1 17.05.2024
132 [ToBTOpenue, 06061IeHNE, 1
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cucTeMaru3anus 3HaHui: "YpaBHenus" 20.05.2024
133 [ToBTOpenue, o6oodIIEHNE, 1
cucreMaruzanus 3HaHui: "OyHxun" 22.05.2024
134 HToroBast KOHTpOJbHAS padoTa 1 1 93.05.2024
135 HToroBast KOHTpOJbHAS padoTa 1 1 94.05.2024
136 [ToBTOpenue, o6o0IICHNE, 1
CUCTEMaTH3aIus 3HAHUH 27.05.2024
OBIIEE KOJJMYECTBO YACOB I1O 136 10 0
I[MPOTPAMME

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara

H3YyYCHUA oﬁpasoBaTe.Hbele

DJIeKTPOHHbIE
uudposbie

pecypchbl

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuIo (QYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOﬁ 1

(GyHKIMU Ha OTpe3Ke

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIErO PEIICHUs B
MPUKIIATHBIX 33a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJETICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMYIION Ui
rpadpuKom

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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YYPEXXAEHUE BOrOTOJIbCKASl CPEQHSAS OBLLLIEOBPA3OBATEJIbHASA
LUKOJIA, Ky3HeLoBa TaTbsiHa AnekcaHaposHa, JAVPEKTOP

20.10.23 07:37 (MSK)

Ceptudukat 46ACD9A93900917081709473765CC5D9




nporiecca, 3aaHHOr0 (OpMYIIOH HITH
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz 1

19 Komnozunust pyHKI#i

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue 1 1
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWMCTBO 1
MepBOOOPA3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynakuuii. [IpaBuiia HaxoXIEHUS 1
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS 1
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICi 1
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa 1
o ¢opmyne Herotona-JleitOnuna

)8 Brruncnenue onpeenéHHOT0 HHTETpaia 1
o ¢opmyne Herotona-JleitOnura

29 IIpumenenne nHTErpana i 1

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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HAXO0KJCHUS TUIOIIAACH TUIOCKUX (HUTYD

30

[IpuMeHnenue nHTErpana s
HaXOXJCHUS 00BEMOB T€OMETPHYECKHIX 1
TeN

31

[Ipumeps! pemeHuin
T depeHnrnanbHbIX ypaBHEHUI

32

[Ipumeps! pemieHui
T depeHInanbHbIX YpaBHEHHM

33

MaremaTuueckoe MOAEIMPOBaAHUE
pEaTbHBIX MPOIECCOB C MOMOIIBIO 1
g depeHInanbHbIX YpaBHEHHM

34

Kontponsnas pabora: "[lepBooOpaszHast
u uHTerpan”

35

Tpuronomerpuveckue GyHKIIUU, HX
CBOMCTBA U rpaduKu

36

Tpuronomerpuyeckue GyHKINU, UX
CBOICTBa U rpaduku

37

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

38

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

39

Tpuronomerpuueckue GyHKINH, UX
CBO¥CTBa U rpaduku

40

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C OMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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OT60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Pemenue TpuroHOMeTprUUECKHX
HEPaBEHCTB

45 Pemenue TpuroHOMeTpHUYECKHX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI peIIEHHS

NOKa3aTCJIbHbIX HCPABCHCTB

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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52 OCHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu()MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(PMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(PMUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS 1
HppAIMOHAIEHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PEILICHUS 1
HppalMOHAIbHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PEILICHUS 1
HppalMOHAIbHBIX HEPABEHCTB

60 OcCHOBHBIE METOIbI PELICHUS 1
HppalMOHAIIbHBIX HEPABEHCTB

61 I'padmyeckue MeTo bl pereHus 1
HppallMOHANILHBIX YPaBHEHHM

62 I'padmyeckue MeTobl peneHus 1
HppalMOHANILHBIX YPaBHEHHM

63 I'padmyeckue MeToabl pereHus 1
MOKa3aTeIbHBIX YPAaBHEHU

64 I'padmyeckue MeToabl penieHus 1
MOKa3aTeIbHbIX HEPABEHCTB

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHUUUNAJIbHOE BHOAXETHOE OBLLEOBPA30OBATEJIbHOE
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65

I'padmyeckue MeToIbI pemeHus
JorapuMUIECKUX YPaBHCHHHA

66

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyaeckue MeTOIBI peleHUs
Jorapu(PMUIECKUX HEPABEHCTB

68

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux 1
YpaBHEHUU

69

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX 1
YpaBHEHUU

70

I'padrueckre METOIbI peICHHS
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 1
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeJIbHbIX U JorapupMuuecKux 1
HEPaBEHCTB

72

KounTponsHas pabora:
"UppanmoHanbHble, TOKa3aTeIbHBIC U 1 1
norapudmudeckue HepaBeHCTBA"

73

KowmmnekcHeie yncna. Anrebpanueckas
Y TpUTrOHOMETpUYecKasi (JOpMbI 3aUCH 1
KOMIUIEKCHOTO YHClia

74

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMCETPHUYCCKAA (bOpMBI 3aliucu

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO
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KOMIIJICKCHOT'O YHCJia

ApupmeTrueckue onepanum ¢

& KOMILJIEKCHBIMU YHCIIaMU 1

76 ApupmeTrueckue onepaim ¢ 1
KOMILJIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha 1
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha 1
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu 1
13 KOMILJIEKCHOTO Yncia

80 ®opmyna Myaspa. KopHu n-oii ctenenu 1
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI IS

81 pereHus pU3NIECKUX 1 1
TreOMETPUUECKUX 33124
KontponbHas padota: "KomruiekcHbie

82 \ 1 1
qucna

83 HarypanbsHble u 11e1b1e yncia 1

84 HatypanbHble u nensie yncna

85 [IpumeHeHne NpU3HAKOB AETUMOCTH 1
LEJBIX YUCell

86 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LENBIX YUCEI

87 [IpumeHeHne NPU3HAKOB AETUMOCTU 1

nenbix yncen: HOJ[ u HOK

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
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88

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yuces: HOJl u HOK

89

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

91

[IpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YHCEN: anroput™ EBkimia mis
peLIeHHS 3a/1a4 B IEbIX YUCTAX

92

KonTtponbHas padota: "Teopus menbrx
yucen"

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHaIbHbBIX
ypaBHEHUH

97

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
yYpaBHEHUH

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
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98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX 1
YpaBHEHUI

99

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM JIorapu(pMuuecKux 1
YpaBHEHUU

100

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux 1
YpaBHEHUU

101

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTel HAyKH U pealbHOMN 1
JKU3HHU, MHTEPIPETalus IOJy4eHHBIX
pe3yJIbTaTOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTUYeCKUX 3a]a4 U 33134 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU 1
KU3HU, HHTEPIPETAIHS OTYICHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOM 1
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToB

104

KonTtponeHas padoTa: "Cucremsl
palMOHAIBHBIX, UPPALUOHAIBHBIX 1 1
MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX

JIOKYMEHT MOAMWUCAH SNEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE
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ypaBHeHuUi"

PanmonanbpHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonanbHbie HEpaBEHCTBA C
rapamerpamu

107 PannoHaneHbIE CUCTEMBI €
rapameTpamu

108 HppaumonanbHble ypaBHEHMS,
HEpaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnanbHbIe CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMu

111 IToxa3zarenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapugmuueckue ypaBHeHHUs,
HEPABEHCTBA C lTapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs €
napaMeTpamu

115 Tpuronomerpruueckue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpamu

117 ITocTpoenue u nccnenroBaHue
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MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX
CUTYAallMi C MOMOLIBIO YPABHEHUH C
rapamerpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYallui C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

120

KountponsHas pabora: "3agauu c
napameTrpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemaTu3anus 3HaHui: "YpaBHenus"

122

[ToBTOpEeHnue, o600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuEe, 0600IICHNE,
cucTeMaTH3alus 3HaHuil: "YpaBHEHUS.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTH3allysl 3HAHMI:
"HepaBenctna"

125

[ToBTOpEHnue, 060061IeHNE,
CHUCTeMaTH3allysl 3HAHUI:
"HepaBencrsa"
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[ToBTOpEnue, 060061ICHNE,

126 cHCTeMaTU3aIus 3HAHUMH:
"HepaBencrsa"

[ToBTOpEHue, 06001ICHNE,

127 cHCTeMaTH3aIus 3HAaHUH:
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpenue, o6odIIEHNE,

128 CHCTEMAaTHU3aLUs 3HAHUI:
"[IponsBonHas u e€ npuMeHeHue"
[ToBTOpEeHnue, 0600IICHNE,

129 CHCTEMAaTU3aIUs 3HAHUN:
"[IponsBonHas u e€ npumMeHeHue"
[ToBTOpeHue, o6o0IICHNE,

130 cucteMaruzanus 3Hanuii: "MHTerpan u
ero npumMeHenue"

131 [ToBTOpeHnue, o600mEeHNE,
cucrtemaTtusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHuE, 0600IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas kKoHTpoOJIbHAS paboTa

136 [ToBTOpEeHnue, 06061IeHNE,

CHCTeMaTHu3alus 3HaHUuH
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OBIIEE KOJIMYECTBO YACOB ITO 136 10 0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NOZAMNMCHIO
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