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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHAIU3a SIBISETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTpaMMme cpeaHero oodiiero odpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIIeUnBAET UHCTPYMEHTAIBHYIO 0a3y JJis
M3YUYEHUsSI BCEX ECTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOpPOHHI,
dbopMupyeT JIOTMYecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXCcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsi OCBOEHUS HWH(POpMATHKH, OOIIECTBO3ZHAHUS, HCTOPUH,
CJIOBECHOCTH M JPYrUX JucHMIUIMH. B pamMkax paHHOTO ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM HayKH,
KoTopast GOpMYyJIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHUeCKOM dopme.

VYu4eOHbIi Kypc anreOpsl ¥ Hayal MaTeMaTHYeCKOTO aHaIn3a 3aKjia/IbiBacT
OCHOBY Il YCHEIIHOTO OBJAaJCHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM PAa3BUTHS SKOHOMHKH M OOIIECTBEHHOU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJb30BaTh UX JUIS JAJbHEHIIETO
oOpa3oBaHuss W B TIOBCEAHEBHOW KU3HH. B TO e BpeMs OBIajcHUC
aOCTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMHU anredpel U
MaTEMaTUYECKOTO aHall3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTD, JIOKA3bIBATh YTBEPKACHHS C TTOMOIIBI0 UHIYKIIUU
U paccyXaaThb IeAyKTHUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIJICHUE.

B xone m3ydenust yueOHOro Kypca «Anredpa u Hayaia MaTeMaTUYeCKOro
aHanM3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3aad,
CaMOCTOSITEJILHOTO ~ TOCTPOCHMSI ~MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYalllid, MTHTEPIPETAIIMU TTOTYUYECHHBIX PEIICHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B NPHUPOAE, HAYKE U HUCKYCCTBE, C
BBIAIOIIMMUCS MAaTEMATHIECKUMHU OTKPBITHSIMU M MX aBTOPAMH.

VY4eOHblit Kypc 001a/1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4YeOHbI wmaTepual, CIoCOOCTBYIOIINN
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenupuky ydeOHOH
JESTENBHOCTH, TPEOYIOMEH TPOJOKUTEIHHON KOHIEHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJyYECHHbIN
pe3yibTar.

B ocHoBe metomukm oOydeHwsi anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaAJIM3a JISKUT JCATEITHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yueOHOro kypca «Anredpa M Hayajia MaTeMaTUYECKOIO
aHaJgu3a» BBIJEJICHBI CIEAYIOUME COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucnma w BeUucacHUsA», «DOyHKIMU W Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana maremMaTrdeckoro aHaimuza», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE colepKaTelbHO-METOJUYECKHE JIMHUU U3Y4aloTcs Ha
MPOTSHKEHUU JIBYX JIeT 00y4YeHMsI Ha YPOBHE CpeHero olIiiero oopa3oBaHusl,
€CTECTBEHHO JOTMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu
u pasnenamu. J[aHHBIM y4eOHBINM Kypc SBISETCS WHTETPATUBHBIM, MOCKOIBKY
o0beUHIET B cebe cojJepkaHue HECKOJIbKMX MaTeMaTHUYECKUX IUCIUIUINH,
TaKUX Kak airebpa, TPUTOHOMETpPHS, MAaTeMaTHYECKUM aHaau3, Teopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro Kkak
oOydJaroluecs: OBJIaJIeBalOT BCE Oosiee MHUPOKUM MAaTEMAaTUUECKUM armapaToM,
y HUX TMOCIE0BaTeIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTHYECKyI0  MOJICNIb  PEAIbHOW  CHUTyallud, TNPUMEHATh 3HAHUS,
MOJIYYEHHBIE TIPU WM3YyYCHHH y4eOHOTro Kypca, JUIs PEIICHUS CaMOCTOSATEIbHO
chopMyJIMPOBAaHHOW MaTEMaTHUYECKOW 3ajaud, a 3aTeM MHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenpbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OpMUPOBAHHWE HABBHIKOB MCIOJIB30BAHMS JIEHUCTBUTENBHBIX YHCEN,
KOTOpO€e OBLI0O HAaYaTO Ha YpOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMAaHHE yemseTcss GOpMUPOBAHUIO
HABBIKOB PAIllMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pasnu4HbIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIUKCICHUS, OLICHUBATh YHCIIOBBIE BBIpaXEHHs, paboTaTh C
MATEMaTUHYECKUMU KOHCTAHTAMHU. 3HAKOMbIe OOY4YarOIIMMCS MHOXKECTBa
HATypalbHBIX, LIEJbIX, PAIIMOHATBHBIX U EHCTBUTEIBHBIX YHCEI JAOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHuCel. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIUPUYECKUE 3aJaud U OIEpPAINU:
JICJICHUE HAIleJIo, ONEpPUPOBAHUME OCTAaTKaMH HA MHOXKECTBE LEJbIX YHCEN,
0COOBIE CBOMCTBA PAIMOHAIBHBIX U UPPANMOHATBHBIX YMCEN, apuMETUIECKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHOKECTBE
KOMIUIEKCHBIX 4ucell. brarojnaps mnocieqoBaTeIbHOMY pacIIUPEHUIO Kpyra
UCIIOJIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTSIMH MX HPUMEHEHHS IS
pEelICHHs] Pa3IUYHBIX 3a1ad  (QopMUpYeTCS TPEICTaBIEHUE O EIUHCTBE
MaTeMaTUKU KaK HAyKu U €€ POJIM B MOCTPOCHUU MOJENEH peallbHOro Mupa,
IMPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIUS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
0o0y4ueHHsI Ha yYpOBHE CpPEIHEro oOIero oopa3oBaHHUs, MOCKOJBKY B KaKIOM



pazaene IIporpamMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibpTate O0O0yyaroluecss OBJAACBAIOT PA3TUYHBIMH METOJIAMHU  PEILICHUS
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTeIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHHUI, HEPABEHCTB W CHUCTEM, a TaKXke 3ajady,
coaepxkamux mnapameTpel. [loydyeHHbIE YMEHUS IIMPOKO HMCHOJIB3YIOTCS MpHU
UCCEIOBaHUM (DPYHKIIMH C TOMOLIbIO MPOU3BOJHOM, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HaAXO0XJIEHHWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHu QyHkuuu. JlaHHas cojeprkaTenbHas JIMHHUS BKIIOYAET B ceOsl TakKe
dbopmMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 1O Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBLHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUU, a
TaK)Ke BBIPAKECHUH, COJIepKAIUX CTENEeHU U JiorapudMbl. braromgapst uzydeHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIIEHUS O0ydJaronuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTHUBHBIX PACCYXXJICHUM, pabOThl ¢ CHUMBOJIbHBIMHU (HopMaMu,
NPEJCTABICHUS 3aKOHOMEPHOCTEM M 3aBHUCUMOCTEM B BHJE PaBEHCTB U
HepaBeHCTB. AnreOpa mpesaraet dpQGeKTUBHbIE UHCTPYMEHTHI JJIs PElICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToandeckass JUHUS «DyHKIUU U TpaduKu» TECHO
NEeperieTaeTcsl ¢ APYTrUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICIE 3aJa€T MOCIEI0BAaTEIbHOCTh M3y4YeHUsi Mmartepuana. M3ydeHue
CTENIEHHOW, TOKa3aTeIbHOM, JOrapupMUUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GbyHKIMN, WX CBOMCTB W TpaduKOB, WCIOJIb30BaHUE (YHKIMH IJIs pEIICHUS
3a/lay U3 JPYruxX yu4eOHBIX MPEIMETOB U PEATbHON JKU3HU TECHO CBSI3aHO KakK C
MaTE€MAaTHYECKUM aHaJIU30M, TaK U C pELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIOE BHUMAaHUE YAeiseTcss (QOPMUPOBAHHIO YMEHHS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY pa3IWYHBIMH BEIWYMHAMHU, HCCIEIOBAThH
MOJIy4eHHbIE (DYHKITH, CTPOUTH UX Tpaduku. MaTepuan 3Toil coaepkaTeabHOMI
JUHUAW HalEJIeH Ha pPa3BUTHE YMEHHUN W HABBIKOB, MO3BOJISIIOIIMX BBIPAKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opme: aHaTUTHIECKOM,
rpaduyeckoi M CIOBeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMHUYECKOTO MBIIUICHHS, CTIOCOOHOCTH K 0000IICHIIO M KOHKPETHU3AIINH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pAaCIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJIHBIX
3a/1a4, JHOCTYNHBIX OOyYarolmMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (YHKIMH, ONpeNensiTh HUX HauOoJblIUe U
HaWMEHBIINE 3HAYCHMUS], BRIUUCIATH IUIOMIAAu GUryp u oObEMBbI TE, HAXOIUTh



CKOPOCTH M YCKOPEHHsI MPOIECCOB. J[aHHas coaepKaTenbHas JIMHUS OTKPHIBACT
HOBBIE BO3MOYKHOCTH TIOCTPOCHUS MATEMATUYECKUX MOJIENIEN pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYUIIEE PEHICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOIO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacrno3HaBaTh IMPOSIBIICHUS 3aKOHOB MAaTEMATUKHM B HAyKe, TEXHUKE W
uckycctBe. O0yyaronecs y3HaOT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XO/JI€ PAa3BUTHS MaTEMATHUKHU KaK HayKH, U 00 UX aBTOpaX.

CoaepxartenbHO-MeTOANYECKAsA TUHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0sl DJIEMEHThl TEOPUU MHOKECTB U MATEMAaTHUYECKOUW JIOTUKU. TeOpeTHKO-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIbHOMU
MaTeMaTHK{ W MpejiaraloT HanboJyiee YHUBEPCAIBHBIN S3BbIK, 00BETUHSIONTUN
BCE pa3liesibl MaTeMaTUKU W €€ TPUIIOKEHHUH, OHU CBA3BIBAIOT PAa3HbIC
MaTeMaTUYeCKUE NUCHUIUIMHBI U UX MPUIIOKEHHUS B eauHoe uenoe. [Toaromy
BOXHO JaThb  BO3MOXHOCTh  OOydYarmoIIeMyCsi TMOHMMaTh  TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKH M HUCIOJb30BaTh €ro A
BBIPDAXKEHUSI CBOMX MbICieil. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMaTUKH Kak
HAayKd CJIeAyeT TMpU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAHHWM H
CI€OBaHUE  OMNpEAECNEHHbIM  MpaBWJIaM  IOCTPOCHUS  JTOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOU JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI OO0y4YalolmMUXCs, TO3BOJISIET WM CTPOUTH CBOH
pacCyKJIeHUsI Ha OCHOBE JIOTUYECKUX TpaBui, (GOPMHUPYET HABBIKU
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BAaHbI
CrocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTYalllid, MCCIEOBAaHUS ITUX MOJENeH C TOMOIIBIO ammapara aiareopbl U
MAaTEMaTHYECKOr0 aHaIu3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJJaHUsI BIUIETEHBl B KaXXIbIM M3 Pa3lelIOB MPOrPAMMBI, IOCKOJIBKY BECH
Marepual yu4eOHOTrO Kypca IIUPOKO HCHOJIb3YETCS I PEHICHUS MPUKJIAIHBIX
3amad. [lpum pelieHMM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroniuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BAaTh AHAIOTHIO, 0000IATh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS TTPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYECHUS BCEX TEM yueOHOro Kypca «Anredpa
Y HA4aJIa MaTEMaTUYECKOTO aHAIU3a.



Ha wu3yuenune yudeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xmacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. [Ipumenenue npoOeil U MPOLIEHTOB s
pelIeHUs NPUKIAIHBIX 3a1ad U3 Pa3IMYHbIX OTpaciie 3HAHUW U pealbHOMN
KU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PallMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIHA.
ApudmMeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHCIaMu. Moayib
JEUCTBUTEIILHOTO 4YHCIa U ero cBoicTBa. [IpuOamkEHHbIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHHUI.

Crenenb ¢ 1ensiM nokaszareneMm. buHom HerooTona. Hcenonb3oBaHue
noaxoasie  GOpMbI  3amUCHU  JEUCTBUTENBHBIX YHUCENT JUIS  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENIBHBIM MOKA3aTENIEM.

Jlorapudgm uncna. CoiictBa norapudma. JlecsiTuuHble W HaATypaibHBIC
Jorapudmel.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCUHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXACCTBEHHBbIE NpPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHBb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUSA-ClIeICTBUS. HepaBeHCTBO,
pelIeHrne HEpPaBEeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJICHbI OT OJHOW MEepeMEeHHOM. JleleHne MHOrowieHa Ha
MHOIOWwIeH ¢ ocTrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbBIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HUppauronaneHble  ypaBHEHHS. OcHOBHbIE ~ METOABI  pEUICHUSA
MPPAlHOHAIBHBIX YPAaBHECHUM.

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

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTaApUPMBI.



Jlorapupmuueckue  ypaBHeHUs.  OCHOBHbIE  METOAbl  pELIEHUs
Jorapu(pMUYECKUX YpaBHEHUI.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemmenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemenue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUMHBIX
ypaBHeHUN. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUUYECKUH CMBICT U
CBOWCTBA, BBIUMCIICHHE €ro 3HA4YCHHs, NPUMEHEHHE OMpPEISIUTeNs s
pellleHus] CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a7ad C
MOMOINBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lcciaenoBaHue TOCTPOSHHOM
MOJIEJIH C TIOMOIIBIO MATPHI] M OTIPEICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUH W HepaBeHCTB. [[puMEeHEHNE ypaBHEHUH M HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a/ad W 3334 U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KU3HU.

DYyHKIUHA U TPAaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKIuU. B3aumMHo oOpaTHbie (GYHKIHU.
Komnosunus dyukmuit. ['paduk GyHKIUU. DieMeHTapHbIE NMpeoOpa3zoBaHUs
rpaduKoB G yHKITUH.

OO6nactp onpenieNIeHUs] U MHOXKECTBO 3HaUeHU Qynkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHble U HEYETHbIE  (PYHKIIMH.
[lepuonuueckue  QyHkiuu.  [IpoMexyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBI QyHKIIuu. Haunbonbinee u HauMeHblllee 3HAYCHUS
GyHKIIM Ha TTPOMEXKYTKE.

Jluneiinas, KBagpaTU4YHAs W JPOOHO-TMHEHHAS (PYHKIIMU. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE HX TPaUKOB.

CreneHHas (yHKIMS ¢ HATYPAJIBbHBIM U LIETBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduik KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOM
CTETICHU C HATYPaJIbHBIM MTOKA3aTeIIeM.

[TokaszatenbHast u morapudmuyueckas GyHKIIMHA, UX CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIUNA IS pEeIICHUs YPaBHEHHI.

Tpuronomerpuueckas OKpY>XKHOCTb, OIpENEICHHEe TPUTOHOMETPUUYECKUX
(GYHKITUH 9HCIIOBOTO apTyMEHTAa.

QDYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOIEcCaX U SBICHHSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOr0 aHAJIN3a

IlTocnemoBaTenpbHOCTH, CIIOCOOBI 3aJaHUs IIOCNEAOBaTeNbHOCTEH. MeTton
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



IIOCJIEA0BATENBHOCTH. VICTOPUS BO3SHUKHOBEHHSI MAaTEMATUYECKOTO aHAJIN3a KaK
aHaJIN3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHO
yObIBaromas reomerpuyeckas mnporpeccus. Cymma OeCKOHEUHO YObIBarolen
F€OMETPUYECKON IPOrpecCUr. JIMHENHBI U DKCIIOHEHIMAIbHBIM pocT. Yucmuo
e. @opmysia CIOXKHBIX IPOLEHTOB. Vcnonb30BaHNE MPOTrPECCUN IS PELICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

HenpepoiBHble GyHKIMKM W WX cBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB QyHkiuid. CBoicTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB MU PELIECHUST HEPaBEHCTB. [IpuMeHEHUE CBOMCTB HENMPEPBIBHBIX
GyHKUMN 111 perieHus 3a1ay.

Ilepeass u  BrOpas  mpousBojaHble  QyHKuU.  Omnpejenenue,
reOMETPUYECKUA U (U3MYECKHI  CMBICI  MPOU3BOJHON.  YpaBHEHHE
KacaTeabHOU K Tpaduky PyHKIIHUH.

[IpousBoanble  smeMeHTapHbIX  GyHKUMA. [Ipou3BoaHasT  cymMBlI,
POM3BEICHHS], YACTHOTO U KOMIIO3UIIMU (DYHKIIHMA.

MHo:xecTBa U JIOTMKA

MHOXkeCTBO, ONnepanuy HajJl MHOKECTBAMH M MX CBOMCTBA. Jlnarpammsbl
Oitiepa—Benna. IlpumMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjis
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUM, IIPU PELICHUU 3a1a4 U3 APYIUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOT0 OOBEKTA, CIECTBUE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BLIYUCIEHHUS

Harypanbusie u uenble yucia. IIlpuMeHeHHE TMPU3HAKOB JACIUMOCTH
LIEJIBIX YHCeN, HauOoJbiui o0muil nenurens (nanee — HOJl) u HauMeHbliee
obmree kpatHoe (nanee — HOK), octaTkoB 1o momyinio, anroputma EBknnna st
pelIeHMs 3a71a4 B IIEJIBIX YUCTIaX.

KommuiekcHbie umcia. AnreOpandeckas W TPUTOHOMETpHUecKas (HOpMbI
3aIUCH KOMIUICKCHOTO YHucia. ApudMEeTHUYECKHE ONepanii ¢ KOMIUICKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHHE  KOMIUICKCHBIX  YHCENI JUIS  perieHus  (QU3WYSCKHX |
reOMETPUUYECKUX 3aja4.

YpaBHeHUSI U HEPABEHCTBA



Cucrema M COBOKYNHOCTHh YpaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCWIIBHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHMH €  IOMOUIBIO
TPUTOHOMETPUYECKOU OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTeNbHbIX U JOrapupMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIBl PEUIEHUS CUCTEM U COBOKYIHOCTEN palMOHAIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4y M 3a7a4 U3 Pa3IMYHbIX 00JlacTell HAyKd U peaibHOU
KU3HU, THTEPIPETALMS [TOITYyUYECHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKHU

I'padux komnoszunmu ¢yHkuuid. ['eomerpuyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckure meTonbl pelieHus: ypaBHEHU U HepaBeHCTB. I paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMHU.

Ucnonb3oBanue rpaduxoB GyHKUUNA JUIsl UCCIENOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOPbhIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MmaTeMaTH4eCKOro aHajamu3a

[IpumeHeHHE TPOU3BOTHOMN K UCCAEIOBAaHUIO (YHKIIMH HA MOHOTOHHOCTD
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAWMEHBIIEro 3HA4YeHUU
HEIPEPBIBHON (YHKIMU HA OTPE3KE.

IIpuMeHeHne NPOM3BOAHOW Ul HAXOXKACHUSA HAWIIydlIEro pPEIICHUsA B
IIPUKIIAJHBIX 3a/1adax, I ONpENEeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJ1aHHOTO (hOPMYION MK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEepBOOOpa3HBIX. [lepBooOpaszHbie
arieMeHTapHbIX QyHKIuH. [IpaBuia HaxoXKAeHHs TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH ~ HHTErpaysia.  BeruucieHue
onpenenéHHoro narerpana mo gopmyne Herotona-JlelOnura.

[IpuMenenue uHTErpana AJisi HAXOXKIEHUS IUIOWAJEH IUIOCKUX (Quryp u
00BEMOB TEOMETPUIECKUX TETI.



[Tpumepsl pemennid quddepeHunanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAHUE pEATbHBIX MPOLECCOB C IMOMOIIbIO U} PepeHIINaTbHBIX
YpPaBHEHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBI VYPOBEHbL) HA VPOBHE CPEJIHET'O OBIIET'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4armierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUH,
npoleayp TpakJaHCKoro oOiiecTBa (BBIOOPBI, OMPOCHI U JIPyroe), yMeHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIUSAMU U Ha3HAYECHUEM;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKON TpaKJaHCKOW MICHTHYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTHKEHUN B JIPYTrUX HAyKaX, TEXHOJOTHSIX,
chepax SIKOHOMUKY;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HaHUE IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C TMPAKTHYECKUM T[PUMEHEHUEM JOCTHKEHUM HAayKH H
NEATENIbHOCThIO  YYEHOr0, OCO3HAaHUE JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelIeHuH, pacCyXJIeHUH,
BOCIIPUUMYHBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTHUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a J>KHW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCHUPOBAHHBIM
PEXUM 3aHATAN W OTIbIXa, PeTyJsspHas (Qpu3ndeckas aKTHBHOCTh), (DU3UIECKOE
COBEPIIIEHCTBOBAHUE npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  TpOo(EecCHOHATBHON  AESTENbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW KU3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIHSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa COCTOSHUE MPUPOJHON U
COLIMAJIBHOM Cpelibl, OCO3HAaHHWE TIJIO0ANIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAHUPOBAHKUE MOCTYIIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUSl LUMBUJIM3ALMU, OBJIAJICHUE SA3BIKOM
MaTeMAaTHUKA M MaTeMaTU4YEeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:

BBISIBIIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBAaHUA [JIi OOOOINEHHUS W CpPaBHEHHS, KPUTECPUH
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U  MNPeoOpa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJIs BBISABICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHI;



JieNiaTh BBIBOJBI C HCIOJBb30BAHHWEM 3aKOHOB JIOTUKH, JCTyKTHBHBIX M
MHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

MIPOBOJUTD CaMOCTOSITENTEHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
yTBEpXKACHUN (IpSAMBIE W OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIHIO,
OPUBOANTH TPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBL;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3aaaud (CpaBHUBATHh HECKOJIBKO
BApUAHTOB pEIICHHWs, BBHIOMpATh HaumOolee TMOAXOMANIMA C  yu4E€TOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue AeiicTBUA:

UCTIOJIh30BaTh BOMPOCHI KaK HMCCIETOBATEIBCKUI WHCTPYMEHT IMMO3HAHUS,
GopMynupoBaTh  BONPOCHL, (PHUKCHUPYIOIIHE MPOTUBOpEUUE, MpodiIemy,
yCTaHABJIMBATh HCKOMOE U JIaHHOE, (POpMHPOBATH THIOTE3Y, apTYMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
MCCIIEJIOBAaHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIpOIlecca, BBISABICHUIO 3aBHCHUMOCTEH MEXKAy OOBEeKTaMHu,
SBJICHUSIMH, TIPOIIECCaAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOMIOACHUS, HCCJIEJIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaK¥KEe BBIIBUTaTh
MPEINOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmaumei:

BBISBJIATh AeUIUTH MHGOPMAINHU, JaHHBIX, HECOOXOIUMBIX /JII OTBETa
Ha BOMPOC U JJIsl PEIICHHS 3a]1a4H;

BBIOMpaTh  MHQOpPMAIMIO U3  HMCTOYHMKOB  Pa3IUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CHUCTEMAaTHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (OPM IIPEICTABICHUS;

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

OLIEHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHUS MO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pelaeMor 3aJadyd, BBICKA3bIBaTh MJIEHU, HAlEJICHHbIE HA TMOUCK
pELICHMs], COMOCTAaBIATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX yYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMYUe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPUMEHTa,
UCCIJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAMN U OCOOCHHOCTEN ayIUTOPHH.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAaITIH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII UHTEJJIEKT:

BJIa/JI€Th HABBIKAMHM IIO3HABATENIbHOW pedJeKCHH KaKk OCO3HAHUS
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB,
BJaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpoliecca U pe3ysbTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a/1auu;

NpEeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3aJlayd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId M YCIOBUSAM, OOBSCHATH
OPUYUHBI  JTIOCTMDKCHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEJIBHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON paboThl MpU pelieHWH YYeOHBIX 3a7ad, NMPUHUMATH b
COBMECTHOW JEATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX (popMax paboThI (00CY)aeHUsI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBHSI C JAPYIMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kyacce oOyyaromuiicss MOJYYUT CIEAYIOIIUE
MpEAMETHBIE PE3YIbTAThI IO OT/IEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAMOHATHHOE YUCIIO, OECKOHEUHAs
nepuoanyueckas JApoOb, TMPOIEHTHI, HPPAIMOHAIHHOE YHUCJIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEILHOTO YUCTA;

OPUMEHATh JAPOOM M TPOLECHTHI IS PEIICHHsS NPUKIAAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBbHOU )KU3HU;

OPUMEHATh  NPUOMIDKEHHBIC  BBIUMCICHHS, TIpaBUJia  OKPYIJICHHS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCICHHUI;

CBOOOJIHO OIIEpUPOBATH TMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JOEeWCTBUTEIBHBIX YHUCEN IS
pELICeHUs NMPAKTUYECKUX 3a7a4 U [IPEICTABICHUS JAHHBIX;

CBOOOJTHO  OMEpUpOBATH  TOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypaJbHOU CTEIICHH;

CBOOOJTHO  OMepUpoBaTh MOHATHEM: CTENEHb C  palMOHAIbHBIM
[IOKA3aTelIeM;

CBOOOJTHO OMEPHPOBATH TMOHATHUSAMU: JOrapu™m UHCIa, NECATUYHBIE U
HaTypaibHbIC TOTAPUPMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O0 apTyMEHTA,

ONEpPUPOBATh IOHATUSMHU: AapPKCHUHYC, AapKKOCMHYC M apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTH  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPABEHCTBO,  PAaBHOCWJIBHBIC  YPaBHEHHS W ypaBHEHUA-CIEACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PEIICHHUS pPalMOHAIbHBIX W JPOOHO-
pallMOHANBHBIX YPAaBHEHWUM, IPUMEHSATh METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHITUSAMHU: MHOTOUYIEH OT OJHOM MEpEeMEHHO,
MHOTOYJIEH C MLeJbIMH KO3 (UIIMEHTaMHU, KOPHU MHOIOYIEHAa, MNPUMEHSThH



JIeJICHUEe MHOTOYJ€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera nus pemienus 3anay;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: CHCTEMa JIMHCHHBIX YpPaBHCHUM,
MaTpuIla, OINPEACIUTEIbr MATPHUIBI 2 X 2 M €ro T€OMETPUYCCKUU CMBICI,
KCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 JJis BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh OMNPEACIUTEIN I PEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHCHHIH,
MOJICIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHM, HWCCIEA0BaTh TOCTPOCHHBIE MOJEINM C TIOMOIIBI0 MATPHI] U
oTpeenuTeNIel, MHTEPIPETUPOBATH TIOJTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICMCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAXCHU;

BBITIOJHATE ~ MPEOOpPa30BaHUS UYWCJIOBBIX BBIPAKCHUU, COJCPIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTeIIeM;

UCII0JIb30BaTh CBOWCTBaA norapudmon TUISt npeoOpazoBaHus
J0orapu(pMUYCCKUX BBIPAKECHU;

CBOOOTHO OTNEPUPOBATH MOHATUSAMHU: HUPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHHUS, HAXOAUTh MX PEIICHUS C IOMOIIBIO
PaBHOCWJIBHBIX MIEPEX0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE dbopmyIbl LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  1Jisi pEIIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHUIA,

MOJIETTUPOBATh pPEAIbHBIE CHUTYyalldd Ha s3bIKE anreOpbl, COCTaBIATH
BBIpQKEHUS, YpPaBHEHHWS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsbl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OMepUpOBaTh TMOHATUSAMU: (YHKIUS, CHOCOOBI 3aJaHus
¢GyHKIIMK, B3aMMHO OOpaTHbIE (YHKIIUW, KOMMO3UIMS (QYHKIUN, Tpadux
(GyHKITUH, BBITIOIHATH AJIEeMEHTapHbIE peoOpa3oBaHus rpaduKoB G yHKITUN;

CBOOOJTHO OMEPHUPOBATH MOHATUSIMU: 00JIACTh ONPENIECTCHUS U MHOXKECTBO
3HaueHUN (QYHKINH, HYJIH QYHKITUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: YETHBIE W HEUYETHBIC (PYHKIIHH,
nepuogndeckne QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee W HaUMEHbIee 3HaueHuEe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAs (QYHKIHSI C HATYPATbHBIM
U TIETIBIM TTOKa3aTeneM, Tpaduk cTenmeHHOW (YHKIIMHA ¢ HATypaTbHBIM U IIEJTBIM



nokasaresieM, rpauk KOpHs n-0il CTeNeHu Kak (PyHKIHH OOpAaTHOM CTENEHU C
HaTypaJIbHbIM IMOKA3aTEIIEM;

OIEepUpPOBATh MOHATUSAMU: JIMHEIHAs, KBaApaTUYHas U APOOHO-TUHENHHas
(YHKUUHU, BBIIONHATh 3JIEMEHTAPHOE MCCIENOBAaHUE M TOCTPOEHUE HUX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATUIMU: MOKa3aTeNbHAS U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M IpaUKH, UCIOJIb30BaTh UX rpaduKu IS pelueHus
YPaBHEHUM;

CBOOOJTHO OIEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpeJieieHre TPUTOHOMETPUUECKUX PYHKI[MN YHCIIOBOTO apTryMEHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBAaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIMUMHAMU;

Hauyana mateMaTH4yeckoro aHajamsa:

CBOOOJTHO OMEPHUPOBATH MOHATUSAMU: apuPMeTHUecKass U TeoMeTpruIecKas
nporpeccusi, 06CKOHEUHO YObIBaIOIasi FreOMETpUYecKas Mporpeccusi, TMHEHHBIN
M OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCHU IS PELICHHs pealbHBIX 3a]ad IPHUKIJIAJIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENLHOCTh, CIOCOOBI
3a/1aHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbIE

MOCJIEIOBATENIBHOCTH, ITOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOIO
aHaiM3a Kak aHain3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: HENpPEpbIBHbIE (YHKIHUHU, TOYKU
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OMEpHPOBATh MOHATHEM: (DYHKIIHS, HETPEpPBhIBHAS HAa OTPE3KeE,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PDYHKIUH JJI pEIICHUs 33714,

CBOOOJTHO OMEPHPOBATH MOHATUSMU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTenabHas K rpaduky G yHKINH,

BBIUHMCIISITh ~ MPOM3BOJHBIE  CYMMBbI, IPOU3BEICHUS, YACTHOIO U
KOMIIO3UIMHU JIBYX (DYHKIIMM, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

MCIIOJI30BaTh TEOMETPUUYECKUA U (PU3NIECKUN CMBICT MPOW3BOAHON IS
peuieHus 3aaad.

MHo:xecTBA U JIOTHKA:

CBOOOJTHO  OMEpUpOBATh TMOHSATHUSMH: MHOXKECTBO, OIEpalid  HaJ
MHOXECTBaMU;



HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar g  ONMCaHUs
peanbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPELICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: OINpPEICICHHUE, TEOpEMa, YpaBHEHHE-
CIE/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  OOBEKTa,  JI0Ka3aTeJIbCTBO,
PABHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHBIE PE3YJbTAThI IO OTACIBHBIM TEMaM padoueid MporpaMmMbl Y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHSA:

CBOOOJTHO OMEpUpOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOYKE€CTBA HAaTYpaJbHBIX U LEIBbIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAEIUMOCTH
uensix uucen, HOJ[ m HOK HaTypaibHBIX Yucen IJs pELICHHs 3aaad,
IPUMEHATH AIrOpUT™M EBKIMAA;

CBOOOJTHO ONEPUPOBATH TOHSITHEM OCTaTKa IO MOJIYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULIUOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, PEACTaBIATh KOMIUIEKCHBIE YUCIA B alredpandyeckou u
TPUTOHOMETPUYECKON (popMe, BBITOIHATh apU(PMETHUECKUE ONEpallui ¢ HUMU
1 U300pakaTh Ha KOOPAUHATHON INIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOO/IHO ONEpPHUPOBATh MOHATHAMH: UppallMOHAIbHbIE, IOKAa3aTeIbHbIE U
jgorapu(MUUYECKUE HEpPABEHCTBA, HAXOJAUTh HUX PEUIeHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH IMpH pELIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoO0XoAuMble (OpPMYNIbl [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CHUCTEMBI MU CHUCTEMBI-CICACTBUSA, HAXOIUTHh
peleHnss CHCTEMBI M COBOKYIIHOCTEM pAalHMOHAJIBHBIX, WPPALHAOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalHUOHaJIbHBIC, [I0Ka3aTeIIbHBIC,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
coaep Kale MOYIU U I1apamMeTpsl;

MPUMEHSATH I'paruecKre METOJIbI 1JIsl PEIICHHs] YPAaBHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMu;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aureOpbl, COCTABIATH
BBIPAQXXCHHSI, YPaBHEHHs, HEPABEHCTBA M HUX CHCTEMbI MO YCJIOBHIO 3a/ayH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C HCIOJIb30BaHHEM armapaTta ajireopsl,
WHTEPIPETUPOBATH MOJIYICHHBIH PE3yIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpapuKh KOMIO3ULUHU (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
UCCJIEI0BAHUS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIMIA;

CTpOUTh TE€OMETpUYeCKHMe oOpa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJIHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIH;

OPUMEHATh (PYHKIMW IS MOJEIHPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
IPOILIECCOB.

Hauaysa maTeMaTH4ecKOro aHajan3a:

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

HaXOJIWTh HanOoJbIIee W HAUMEHbBIIIee 3HAYCHHUS (DYHKIIMN HETPEPHIBHOM
Ha OTpE3KeE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAaXOXKJIEHUS HAaWIy4llIEero pelieHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-)KOHOMHUYECKUX, 3aJadax, JJs
OTIpe/IeNICHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (opMysol win
rpaduKoM;

CBOOO/IHO OINEpUPOBaTh NOHATHUAMHU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTErpajl, HaXOJUTh MEPBOOOpA3HbIE INEMEHTApHbIX (YHKIUN U BBIYUCIATH
uHTerpai o popmyne Hetotona-JleiOnuna;

HaXOIWTh IUIOUIAJM TIJIOCKUX (UIryp U O0O0BEMBI Tel C IOMOLIBIO
UHTErpana;

UMETh INPEACTaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU HA MpPUMEpE
coctaBiieHUs MU PepeHIHaTbHBIX YPaBHEHUH;

pelaTth NpUKJIaJHble 3aJa4i, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(¢u3nyeckoro xapakrepa, CpeCTBaMHU MaTEeMaTHUECKOT0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoiabnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
MHO0kecTBO IeUCTBUTEIILHEIX YUCE.
Mpmuorouiensl. PanimoHanbHble ypaBHEHUS
1 " }:p 24 1 https://resh.edu.ru/subject/51/10/
1 HepaBeHCTBAa. CUCTEMBI IMHEHHBIX
ypaBHEHUU
Oyuxiun u rpadpuku. CrenneHHas
2 YHEH pag 12 1 hitps://resh.edu.ru/subject/51/10/
(GYHKIMS C LIeTBIM [TOKa3aTeleM
ApudmeTnuecknii KOpEHEL N-O0U CTEIIEHU.
3 P P 15 1 hitps://resh.edu.ru/subject/51/10/
HppaunoHanbHble ypaBHEHUS
Tloxa3arenbpHas KIIH.
4 Py 10 1 hitps://resh.edu.ru/subject/51/10/
[TokazaTenbHbIE ypaBHEHUS
Jlorapudmmueckas KLU
5 pud yrxn 18 1 hitps://resh.edu.ru/subject/51/10/
JlorapudmMuueckue ypaBHECHUS
TpuroHoMeTpruuecKre BEIpAKEHUS U
6 p P P 22 1 hitps://resh.edu.ru/subject/51/10/
ypaBHEHUS
[TocnenoBaTenbHOCTH U MIPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1 https://resh.edu.ru/subject/51/10/
IToBTOpEHue, 0000IIEHNE
9 p ’ H L 5 2 https://resh.edu.ru/subject/51/10/
CUCTEMATHU3AIUA 3SHAHUHN
OBIIEE KOJIMYECTBO YACOB I10
I 136 10 0

I[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Hccnenoanue KLU C IOMOIIBIO
1 JIOBAHNE QyHKIL H 22 1 https:/resh.edu.ru/subject/51/11/
MIPOU3BOIHOM
2 [lepBooOpa3Has 1 UHTErpa 12 1 https://resh.edu.ru/subject/51/11/
I'paduku TpUroHOMETPHUUECKUX
3 ¢byukuuil. TpuroHomerpuieckue 14 1 https://resh.edu.ru/subject/51/11/
HEpaBEeHCTBa
Uppanmonain e, moKas3are e
4 PPATTOHATILHBIE, TIORASATEIRILIE 1 24 1 https://resh.edu.ru/subject/51/11/
Jorapu(pmMuUecKre HepaBeHCTBA
5 KomnuekcHeie uncna 10 1 https://resh.edu.ru/subject/51/11/
HarypanbHble u 1ienbie yncina 10 1 https://resh.edu.ru/subject/51/11/
Cucrembl palioHaIbHbBIX,
7 HUppalMOHAJIBHBIX MTOKA3aTEJIbHBIX U 12 1 https://resh.edu.ru/subject/51/11/
Jorapu(pMUUECKUX ypaBHEHHIMA
8 3anayu ¢ mapameTpamu 16 1 https://resh.edu.ru/subject/51/11/
I1 606
9 OBTOPCHHE, 0DO meHI:Ie’ 16 2 https://resh.edu.ru/subject/51/11/
cUCTeMaTu3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOYECTBEHHOTO aIlrapara JJis pelieHus
3a1a4

Panmonansubie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOIICHTHI,
OCCKOHEYHBIC IEPUOANICCKUE APOOH

Parmonansasie yncia. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, MPOLICHTHI,
OCCKOHEYHBIC MTEPHOMUECKHE TPOOH

[Ipumenenue npoOeii ¥ MPOLICHTOB IS
penieHus MPUKJIAAHBIX 3a7a4

[Ipumenenue npoOeii ¥ MPOLICHTOB IS
penieHus MPUKIAAHBIX 33724

JlericTBUTENbHBIC YUCIIa. PallioHanbHEIE
Y UPPALMOHAIIBHBIE YHUCIIA

ApugpmeTrrueckue oneparum ¢




HGfICTBHTCJIBHbIMPI qHucJjiaMu

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOICTBa
[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIA
11 OKpPYIVICHHMS, IPUKUIKA U OLICHKA
pe3yabTaTra BEIYUCICHUN
OCHOBHBIE METO/IbI PEILICHUS 1IENbIX U
12 NPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS 1EeNbIX U
13 TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB
OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
14 TPOOHO-paIMOHATIFHBIX YPABHCHUH U
HEPaBEHCTB
MHoOro4ieHsl OT OJHON NEPEMEHHOM.
15 Jlenenne MHOTOYICHA HA MHOTOYJICH C
octatkoM. Teopema bezy
MHorouJIeHb! C [eTbIMU
16
ko3 durmentamu. Teopema Buera
17 Peurenue cucrem JIMHEWHBIX YpaBHEHUN
18 Peurenue cucrem NTMHENWHBIX YpaBHEHUN
Martpuna cucTembl JTUHEHHBIX
19 ypaBHeHui. OnpenennTenb MaTpULbl

2x2, ero reOMETPUUYECKUI CMBICI U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS




20

Ornpenenurens MaTPUIbL 2X2, €ro
F€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYCHUS

21

[Ipumenenne onpenenuTets s
pelICHrA CUCTCMBI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

23

Pemenne npukinaaHbIx 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEWHBIX
ypaBHEHUU

24

Kontponbhas padoTa: "Panronanbabie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YpaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3aaHus (QYHKIIUH.
B3anMuo oOpaTHbIe QyHKITHH.
Komnozumus ¢hyHkimii

26

I'padux byHkmun. DnemMeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHuil ¢pynkuuu. Hynu dyHkmm.
[TpomexyTKH 3HAK TIOCTOSIHCTBA

28

YérHble 1 HEUETHBIE (DYHKITUH.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PyHKIIMU




MaxkcuMyMBbl 1 MUHUMYMBI (DYHKIIHU.

29 HauGonpIiiee 1 HauMeHbIIIee 3HAYCHHEC
(GYHKIMU HAa TPOMEXKYTKE

30 Jlunelinasi, kBagpaTuyHas u JpoOHO-
TUHEWHas QYHKIUH

31 DneMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

1 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTpOEHHE IPaPUKOB ATUX QYHKIUI

13 Crernens C meNbIM MIoKa3zareneM. buaom
Hprorona

34 Crernens c meNbIM TIoKa3zareneM. buaom
HeroTona
CrenenHas GyHKIMS C HATYpaJIbHBIM U

35 HeJNsIM noka3areseM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas padora: "Crenennas
¢dbynaknus. E€ cBoiictBa u rpaduk”

37 ApubMeTHnuecKnii KOPeHb HATYPAIbHOU
CTETeHU U €r0 CBOMCTBA

18 Apudmernueckuit KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIuX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACpKaIUX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COAEpKAIIUX CTENIEHU U KOPHU

42

HppaumonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUI

43

HppaumonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

44

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIIEHUS
MPPALMOHAIBHBIX YPABHEHUI

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
MUPPalMOHAIILHBIX YPABHCHUN

46

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHANILHBIX YPaBHEHHM

47

PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUN
UppalMOHANILHBIX YPaBHEHHM

48

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

49

CpoiicTBa u rpaduK KOPHS N-Oi CTETIIEeHH
KaK (yHKIIMH 0OpaTHOMN CTENEHH C
HaTypaJIbHBIM TIOKa3aTelieM

50

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH
Kak (QyHKIIMHM 0OpaTHOM CTENEeHN C
HaTypaJbHbIM IOKa3aTelleM

51

KonTtposnpHas padota: "CpolicTBa 1




rpaduK KOpHS N-Oi CTETICHU.
WppanmonaipHble ypaBHeHUA"

Crerens ¢ panrOHAJIbLHBIM IIOKAa3aTCJICM

52 g o
u e€ cBolicTBa

53 CreneHsp ¢ pallMOHAIBLHBIM [T0Ka3aTeleM
" €€ CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
" €€ CBOMCTBA

55 [TokazarenbHas GpyHKLHMA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUU A5
peuieHust ypaBHEHU I

57 Hcnonws3oBanue rpaduka GyHKIUU IS
pelIeHNs] ypaBHEHUI
[ToxazarenbHbie ypaBHEHUS. OCHOBHbBIE

58 METO/Ibl PELICHUS TI0Ka3aTEeNbHbIX
ypaBHEHUH
[TokazarenbHblie ypaBHeHUsA. OCHOBHBIE

59 METO/Ibl PELICHUs IOKA3aTeIbHbIX
ypaBHEHUI
IToxa3zaTenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/Ibl PELICHHUs TIOKa3aTeIbHbIX
ypaBHEHUI

61 KonTtponrHas padota: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS"

62 Jlorapugm uucna. Coiicta sorapupma




63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecATUYHBIE U HATYypaJbHBIE JIOTapUPMBI 1

66 JlecATUYHBIE U HATYypaJbHBIE JIOTAPU(PMBI 1

67 [IpeobpazoBaHue BhIpaKEHUH, |
coJieprKalux Jorapudmol

68 [IpeobpazoBanue BhIpaKEHUH, |
coJieprKalux Jorapudmol

69 [IpeobpazoBaHme BhIpaKEHUH, :
coJieprKalux Jorapudmol

70 Jlorapudmuueckas GyHKus, €€ 1
CBOICTBa U rpaduk

71 Jlorapudmuueckas GyHKIUA, €€ |
CBOMCTBA U rpaduK

7 Hcnonws3oBanne rpaduka GyHKITUN 15 |
pelIeHNs] ypaBHEHUM

73 Hcnonws3oBanue rpaduka GyHKIUU IS |
pelIeHNs] ypaBHEHUI
Jlorapudmuueckre ypaBHEHHUSI.

74 OCHOBHBIE METO/IbI PEILICHUS 1
Jorapu(MUYECKUX ypaBHEHHIA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METO/IbI PEILICHUS 1
norapu(pMHUUECKUX ypaBHEHUH

76 Jlorapudmuueckue ypaBHEHUs. |

OcHoBHBIC MCTOAbI pCHICHUS




norapu(pMHUUECKUX ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

7 Jorapu(PMUICCKUX YPABHCHHIMA

73 PaBHOCHIIBHBIE TTEPEXO/IBbI B PEIICHUT
Jorapu(MUICCKUX YPAaBHCHHIMA
KonTponsHast pabora:

79 "Jlorapugmuueckas QyHKIIHS.
Jlorapudmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpECICHUE TPUTOHOMETPUYECKUX
(GyHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 oTnpejieNieHue TPUTOHOMETPUIECKHIX
(GYHKIHI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKHE

88
bopmyIbl

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmybl

90 [IpeobpazoBaHre TPUTOHOMETPHIECKUX
BBIPAKCHUIN

91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKCHUIN

9 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Perienne TpuroHoMeTpruUeCcKuX
ypaBHEHUU

95 Perienne TpuroHoMeTpruUeCcKuX
ypaBHEHUU

96 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHU M

97 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUI

08 Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

99 Perienne TpUroHOMeTpHUUECKUX
YpaBHEHUH

100 Pemenune TpuroHoMeTpu4ecKux

YpaBHEHUN




KonTtponsHas padora:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE yYpaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocJsenoBareabHocTeld. Meron
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE 1 OTPAaHUYEHHBIE

103 nocienaoBarenbHOCTH. McTopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaromast
reoMeTpUYECcKasi IPOrpeccust

107 CymMa GeckoHEeYHO yOBIBaromei
reoOMETPUUECKO Iporpeccuu

108 JIMHEWHBIN U SKCTIOHEHIIMATIbHBINA POCT.
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEWHBIN U SKCIIOHEHIIMATIbHBINA POCT.
Yucio e. Popmyiia CI0KHBIX IPOLIEHTOB
Hcnonbs3oBaHue Nporpeccuut yis

110 pelIeHMs pealbHbIX 3a]]a4 TPUKIIATHOTO
Xapakrepa

11 KonTtposnrHas padora:
"IlocenoBaTeIBHOCTH U IPOTPECCUU "

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB




byHKIHII

CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo1 UHTEpBAJIOB JIJIsl PEILICHUS
HEPABEHCTB

17 MeTo1 MUHTEpBAJIOB JIJIsl PEIICHUS
HEPABEHCTB

118 MeTto1 UHTEpPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKUUMH U1l peleHus 3a1a4

120 [IpumeHeHne CBONCTB HEMPEPBHIBHBIX
GyHKUUMH U1l peleHus 3a1a4

121 IlepBas u BTOpas mpou3BOHbIC (PYHKIIMH

122 OnpeneneHHf:, reOMETPUUYECKUN CMBICIT
IIPOU3BOTHOM

123 OnpeneneHHf:, (U3UYECKUN CMBICIT
IIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpapuKy
byHKIIH

125 VYpaBHeHHE KacaTeJIbHOU K TpaQuKy
byHKIIH

126 ITpon3BoaHbIE IIEMEHTAPHBIX QYHKLIUI

127 ITpon3BoHbIE IIEMEHTAPHBIX QYHKIUH




[IpousBoaHas CyMMBbI, TPOU3BEACHUA,

128 y 1
9aCTHOTO U KOMITO3UIIMH (YyHKIUH
129 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, 1
9aCTHOTO U KOMITO3UIIMH (yHKIIUH
130 [IpousBoiHast CyMMBI, IPOU3BEACHNUS, |
YaCTHOTO U KOMIO3UIIMU QYHKIUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, o6o0IIEHNE, |
cUucTeMaTu3anus 3HaHUi: "YpaBHEHHS"
133 [ToBTOpEeHue, 0600IICHNE, 1
cucreMarn3anus 3HaHui: "OyHknnn"
134 Wrorosas koHTposIbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAS paboTa 1 1
136 [ToBTOpEHwME, O606H1€HI:IC, |
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HcCae0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 QYHKINNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOoOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIPEJETICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aaHHOro (opMyIION Uil
rpapukom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aIaHHOTo (hOPMYJION U

rpaduKom

17 Komnozunust pyHKImiz

18 Komnozunust GpyHKImiz

19 Komnoszunus ¢pyHkumii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 Kontponsnas padota: "MccnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 1eMEHTaPHBIX

24 ¢dbynakuuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 HuTterpan. ['eomerpuyueckuii cMbICI
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHoOro nHTerpaa
o ¢opmyne Herotona-JleitOnua

29 IIpuMeHeHue uHTErpana ais




HAXOKJCHUS TUIOIIAACH TUIOCKUX (UTYD

[IpumeHnenue uHTETpaNa s

30 HAXOXJICHUS 00BEMOB T€OMETPHUYECKHIX
TeN

31 [Ipumeps! pemeHuin
T depeHInanbHbIX YpaBHEHUH

1 [Ipumeps! pemieHui
T depeHInanbHbIX YpaBHEHHUH
MaremaTuueckoe MOAEIHUPOBaAHNE

33 pEeaTbHBIX MPOIECCOB C MOMOIIBIO
g depeHnnanbHbIX ypaBHEHUI

34 KonTtponsnas padota: "[lepBooOpazHas
u uHTerpan”

35 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduku

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMcTBA U IrpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C MOMOLIBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKOMN OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YPAaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IBI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

51 OcHOBHBIE METO/IBI PEILICHUS

NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

52 MOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METOJIbI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHHUS
HppaIMOHAILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeTobl peleHus
HppalMOHANILHBIX YPaBHEHHM
& I'padmyeckue MeTobl peneHus
HppallMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTobl peneHus
MOKa3aTeIbHBIX YPAaBHEHU
64 I'padmyeckue MeToabI peneHus

TOKa3aTCJIbHbIX HCPABCHCTB




65

I'padmyeckue MeTobI pemeHus
JOTapu(PMUIECCKUX YPAaBHCHHMA

66

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyaeckue MeTOIBI pemeHUs
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
YpaBHEHUU

69

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHUU

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KounTponsnas pabora:
"UppauroHanbHble, HOKa3aTeIbHbIC U
norapudmudeckue HepaBeHCTBA"

73

KowmmnekcHsie yncna. Anrebpanueckas
U TpUTrOHOMETpUYecKasi (GOpMbI 3aHCH
KOMIUIEKCHOTO YHClia

74

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




KOMINJICKCHOT'O YHCJia

ApupmeTrueckue onepaum ¢

75 KOMILJIEKCHBIMU YHMCIIaMU

76 ApupmeTrueckue onepaum ¢
KOMILJIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

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

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI JIs

81 pemeHus pU3NIECKUX U
TreOMETPUUECKUX 3a/1a4

2 KonTtponpHas padota: "KomruiekcHbie
yucna"

83 HarypanbHble U 1ienbie yncia

84 HarypanbHble u nensie yncna

85 [IpumeHeHne NpU3HAKOB JETUMOCTH
LENBIX YUCell

26 [IpumeHeHue NpU3HAKOB ACTUMOCTH
LIETIBIX YU CEI

g7 [IpuMeHeHne npu3HaKoB ACIUMOCTH

nenbix yncen: HOJ[ u HOK




88

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yuces: HOJl u HOK

89

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

91

[IpumeHeHre NpU3HAKOB JETUMOCTH
LIEJIBIX YHCelN: anroput™ EBknuaa st
peLIeHMS 3a/1a4 B IEJbIX YUCTaX

92

KonTtponbras padota: "Teopus membrx
qucen"

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH UppalMOHaIbHbBIX
ypaBHEHUH

97

OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
yYpaBHEHUH




98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUH

99

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

100

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
YpaBHEHUU

101

[IpuMeHeHne cucTeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKU3HHU, MHTEPIIPETaLUs OJy4CHHBIX
pe3yJIbTaTOB

102

[IpumeHeHne cucTeM K perieHuo
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNbTaToB

103

[IpumeHeHre HEpaBEHCTB K PELHICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

104

KonTtponpHas padoTa: "Cucremsl
palMOHAIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX




ypaBHeHuUi"

PanmonansHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonansHbie HEpaBEHCTBA C
rapamerpamu

107 PanmmonanbHbie CHCTEMEI C
rapameTpamu

108 HppaumonaibHble ypaBHEHMS,
HEpaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnanbHbIe CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C MTapaMeTpaMu

11 IToxa3zarenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapugmuueckue ypaBHeHMs,
HEPABEHCTBA C ITapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTpruueckue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpamu

117 [TocTpoenue u uccienoBaHue




MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX
CUTYAalMi C MIOMOLIBIO YPABHEHUH C
rapamerpamu

118

[TocTpoenue u ucciaegoBaHue
MaTEeMaTHYECKUX MOJIENEHN peabHbIX
CUTYallil C TIOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

119

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMmu

120

KoutponbHas pabora: "3agauu c
napameTrpamu"

121

[ToBTOpeHue, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHenus"

122

[ToBTOpEeHue, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBaenus"

123

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHUSI.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTH3allysl 3HAHUI:
"HepaBencrna"

125

[ToBTOpeHnue, 06061IeHNE,
CHUCTeMaTH3allysl 3HAHUI:
"HepaBencrsa"




[ToBTOpEHue, 060061ICHNE,

126 CHCTEMAaTH3aIMs 3HAHWH
"HepaBencrsa"

[ToBTOpEenue, 06001ICHNE,

127 CHCTEMAaTH3aINs 3HAHWH
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

128 CHCTEeMaTH3aIs 3HAHWH:
"[IponsBonHas u e€ mpuMeHeHne"
[ToBTOpEeHue, 0600IICHNE,

129 CUCTEMATH3aIN 3HAHWM:
"[IponsBonHas u e€ npuMeHeHue"
[ToBTOpeHue, 0600IICHNE,

130 cucrtemaTtusanus 3Hanuil: "Murerpan u
€ro npumMeHenue"

131 [ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHUE, 0600IICHNE,
cucremaTtusanus 3Hanuil: "OyHkaun"

133 [ToBTOpEeHUE, 0600IICHNE,
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hrtoropas koHTpoJIbHAs paboTa

136 [ToBTOpeHnue, 06061IeHNE,

CHCTeMaTHu3alus 3HaHUuH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136 ‘







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: airedpa U Hayajia MaTEMaTUYECKOTO aHaIu3a, TeOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knaccel/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKimoHepHO€e 00IIECTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Marematuka: anredpa 1 Hayalla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 kmaccel/ Anmumos 111 A.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00IIeCTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11/
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