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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIU3ay SIBISAETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMme cpeaHero oodiiero oOpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CTeUnBAET UHCTPYMEHTAIBHYIO 0a3y s
M3YUEHUsSI BCEX €CTECTBEHHO-HAY4YHBIX KYpCOB, a C JpYyrod CTOPOHHI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsI OCBOEHUS HWH(OpMATHKH, OOIECTBO3ZHAHUS, HCTOPHH,
CJIOBECHOCTHM M JPYrux JIUCHMIUIMH. B pamkax gaHHOro ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAJIBbHBIM SI3bIKOM COBPEMEHHOW 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.



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
00y4ueHHs1 Ha yYpOBHE CpPEIHEro oOIero oopa3zoBaHUs, MOCKOJBKY B KaKIOM



pazaene IIporpaMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibTate O00yyaroluecss OBJIAACBAIOT PA3TUYHBIMH METOJIAMHU  PEILICHUS
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTEIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHU, HEPABEHCTB W CHUCTEM, a TaKXke 3ajaady,
coaepxkamux mnapameTpel. [losydyeHHbIE YMEHUS HIMPOKO HMCHONB3YIOTCS MpHU
UCCIEIOBaHUM  (PYHKIIMH C TOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XJIEHHWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHu QyHkuuu. JlaHHas cojeprkaTenbHas JIMHUS BKIIOYAET B ceOsl TakKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBLHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPpAKEHUU, a
TaK)Ke BBIPAKECHUH, COJIEpKAIUX CTENEeHU U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuajga  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 mpesnaraet d3PpQGeKTUBHbIE UHCTPYMEHTHI JJIs pElICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAndeckass JUHUS «DyHKIUMU U TpaduKu» TECHO
NEePerieTaeTcsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJBbKY 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 yu4eOHBIX MPEIMETOB U 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 (DYHKITMH, CTPOUTH UX Tpaduku. MaTepuan 3Toil coaepkaTeabHOMI
JUHUAW HalEJeH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTHIECKOM,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMHUYECKOTO MBIIUICHHS, CTIOCOOHOCTH K 0000IICHIIO M KOHKPETU3AIINH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJIHBIX
3a/1a4, JOCTYNHBIX OOyYarolmMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (YHKIMH, ONpeNeNsiTh WX HauOOoJblIUe U
HaUMEHBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIaAu GUryp u oObEMBI TE, HAXOIUTh



CKOPOCTH M YCKOPEHHsI MPOLECCOB. J[aHHas coaepKaTenbHas JIMHUS OTKPHIBACT
HOBBICE BO3MOYKHOCTH TIOCTPOCHUS MATEMATUYECKUX MOJIENIEN pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYYIIEE PEUICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-IOrMYECKOTO 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.

CoaepxartenbHO-MeTOAMYECKAsA 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 NUCHUIUIMHBI U UX MPUIIOKEHHUS B eauHoe uenoe. [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
HAayKd CIIeAyeT TMpU3HATh 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>KJeHUSI Ha OCHOBE JIOTUYECKUX TpaBui, (GOPMHUPYET HABBIKU
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BaHbI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTYalllid, MCCIEOBAaHUS STUX MOJENEH C TOMOIIBIO ammapara aiareOpbl u
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJJaHUSI BIUIETEHBl B KaXKIbIM M3 Pa3lelIOB IMPOrPAMMBI, IOCKOJIBKY BECH
Marepuall y4eOHOTO Kypca IIUPOKO HMCHOJIb3YETCS JJI PEIICHUs MPHUKJIAIHBIX
3amad. Ilpum pelieHuM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BATh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBATH
npobaemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYEHUS BCEX TeEM yueOHOro Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.



Ha wu3ydenne ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xnacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. I[Ipumenenue npoOei M MPOLIEHTOB s
pelLlIeHUsT NPUKIAIHBIX 3a1a4 U3 Pa3IMYHBIX OTpACIe 3HAHUM U peabHOM
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHuCIaMu. Moayib
JNEUCTBUTENILHOTO 4YHCIa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
IpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yIbTaTa BEIYUCICHHUIA.

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 TIOKa3aTeleM W €€ 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 U 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. MHOTOYJICHBI OT OJHOW MEepeMEHHOM. JleJeHrne MHOrowieHa Ha
MHOrOWwieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbBIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPXKAIINX CTETICHH W KOPHHU.

HUppaunonaneHble  ypaBHEHHS. OCHOBHbIE ~ METOAbl  pEILICHHUS
MPPALUOHAIBHBIX YPAaBHECHUM.

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

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.



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

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. IIpeo6GpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUI. Pemenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUHBIX
ypaBHeHU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOWMCTBA, BBIUYMCICHHE €r0 3HAYCHUS, NPUMEHEHHE ONpPEASTUTENs s
pellleHus CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a1ad C
MOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lccienoBaHue TOCTPOSHHOM
MOJIEJTH C TIOMOIIBIO MATPHI] U OTIPEJICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENCH PeabHOW CUTYAIlMH C ITOMOIIBIO
ypaBHEHUI 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 ¢yukmuii. ['paduk dyHkuu. DnemeHTapHbIe TpeoOpa3oBaHUs
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. Haunbosbinee u HauMeHbIlIee 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-Oi CTENEHU Kak (QyHKIUH OOpaTHOI
CTETICHHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

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

Tpuronomerpuueckasi OKpy>XKHOCTb, OIpEEICHUE TPUTOHOMETPHUECKHUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

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

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTenpHOCTH, cIOCOOBI 3aaHUs IIOCHEAOBaTEIbHOCTEH. Merton
MaTeMaTHIECKOM WHYKITUH. MoOHOTOHHEIE u OTpaHUYCHHBIC



[IOCJIEI0BATEILHOCTH. VICTOpYUS BOSBHUKHOBEHUS MAaTEMAaTUYECKOIO aHaIU3a KaK
aHaJIn3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaromas reomerpuueckas nporpeccus. Cymma O€CKOHEUHO YyObIBaIOILEH
F€OMETPUYECKON IPOrpecCur. JIMHENHBIM U DKCIIOHEHIMAIbHBIM pocT. Yucmno
e. Gopmyna CiOXHBIX IPOLEHTOB. Vcnob30BaHUE MIPOTPECCUN TSI PELLICHUS
pealbHBIX 3a7a4 IIPUKIAAHOTO XapaKTepa.

HenpepoiBHble GyHKIMHM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkuuid. CBoMcTBa (YHKUMI HENpPEphIBHBIX Ha OTpe3ke. MeToj
UHTEPBAJIOB JUIsl peLICHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENpPEpbIBHBIX
GyHKUMN 111 perieHus 3a1ay.

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

[IpousBoanbie  snmeMeHTapHbIX  GyHKUMiA. [Ipous3BoaHast  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 PEUICHUU 3a7a4 U3 APYIUX
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



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.



[Tpumepsl pemennid quddepeHnnanbHbIX ypaBHEHU. Maremaruueckoe
MOJICJIMPOBAHUE peaTbHBIX MPOLECCOB C IMOMOIIbIO U} PEepeHIINaATbHBIX
YpPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHYECKOI'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 WICHA POCCUUCKOTO OOIIECTBA, MPEJACTABICHUE 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) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTb POCCUHUCKON TPaKJaHCKOW MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIBI, WCIIOJB30BAaHUE ATUX JIOCTUIKEHHI 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, OCO3HAHWE JIMYHOrO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUMMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

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 3aHATAN W OTIbIXA, PETYISIpHAS (PU3MUYECKasi aKTUBHOCTH), (PU3NUIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cpepaMm  IpodecCHOHATBHOM  JAESTENIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM Cpellbl, OCO3HAaHHWE IJIO0ANBHOIO XapakTepa JKOJIOTHYECKUX
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(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO 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
MaTeMAaTUKA M MaTeMaTU4YeCKOW KyJbTYpOW KaK CpPEICTBOM ITO3HAHUS MUDA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHHMATh, (OPMYIHPOBaTH H  TPEOOPA3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

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

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBAaTh 00OOOIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH J1e(pULUTHl UH(DOPMALUY, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJICHHUSI B COOTBETCTBUU C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
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 CYXJIECHUAMM JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIATh  pe3yJbTaThl  pelIeHus  3aJauyd,  JKCIEPUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISTH IJIaH, AJITOPUTM PEIICHUS 3aJ]a4H, BHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJIaJI€Th HABBIKAMHM II03HABATENbHOW pedieKCMM KaK OCO3HAaHMS
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

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

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId € YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh ONMIMNOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIIbl padboT, JOrOBapUBaThCs, 00CYX AaTh MPOLIECC U PE3YJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKaeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJICHAMU KOMaH/bl, OICHUBATDH



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 OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoanyuecKkas JApoOb, TMPOILEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

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

NPUMEHATh  TPUOMIDKEHHBIC  BBIUMCICHHS, TpaBUJa  OKPYIJICHHS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEpUPOBATH IMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
pELIEeHUs NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

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 MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC
YUCIIOBOI'O apTyMEHTA;

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

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWJIBHBIC  YPaBHEHHS W ypaBHEHUSA-CIECACTBHS,
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 MeJbIMU KO3(pduUlMeHTaMU, KOPHU MHOTOWICHA, HPUMEHSTH



JIeJICHUe MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera s pewienus 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro TeOMETPUYCCKUU CMBICIH,
WCIMOJIb30BATh CBOMCTBA OMPEAECIUTEN 2 X 2 ISl BBIYACICHUSI €r0 3HAYCHHS,
MPUMEHSTh OINPEACIUTEIN IS PEIICHUS CHUCTEMbl JIMHEHWHBIX YpaBHCHHIA,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBI0 MATPHI] |
oTpeeuTeNIeH, MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICWCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIh30BaTh CBOMCTBa norapudmon TUISt npeoOpa3oBaHus
Jorapu(MHUYECKUX BhIPAKCHU;

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

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIIbI LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

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

MOJIETTUPOBATh pPEAIbHBIC CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBISTh
BBIPQKEHUS, YpPaBHEHHUS, HEPABEHCTBA I10 YCIOBUIO 3aJlayd, HCCIEA0BATH
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GbyHKIIMK, B3aUMHO OOpaTHbE (DYHKIIUK, KOMMO3HWIMS (QYHKIMH, Tpaduk
(GYHKITUH, BBITIOIHATH dJIEMEHTapHbBIE Tpeo0pa3oBaHus rpa@uKoB () yHKIIHIA,

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

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: YETHBIE W HEUETHBIE (PYHKIINH,
nepuoandeckue QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH ()YHKIIMHA, MAaKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee M HaUMEHbIee 3HaueHuEe (QYHKIUHU Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAs (QYHKIHS C HATYPAITbHBIM
U TIeJIBIM TTOKa3aTeseM, Tpaduk cTenmeHHON (QYyHKIUN C HATYPATbHBIM H TEITBIM



nokasaresieM, rpauk KOpHs n-0il CTeNeHU Kak (PyHKIMH OOpAaTHOM CTENEHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

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

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: MOKa3aTeNbHAS U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M rpauKH, UCHOJIb30BaTh UX rpaduKu JJIs pelieHus
YPaBHEHUM;

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTnpejieieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUN Uil MCCIEAOBAaHMS MPOLECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

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

UCIIOJIB30BaTh IPOrPECCHU ISl PELICHHs pealbHBIX 3a]ad IPHUKIATIHOTO

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

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

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: HETPEPBIBHBIE (GYHKIWU, TOYKH
paspbiBa rpaduka QyHKIIUH, aCUMIOTOTHI Tpadrka (yHKITUY;

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

CBOOOJTHO OMEPHPOBATH MOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTenabHas K rpaduKy QyHKINY;

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:

CBOOOJTHO  OMEpUpOBaTh TMOHSATHUSMH: MHOXECTBO, OINEpaldd HaJ
MHOXECTBaMU;



HCIIOJIB30BATh TEOPETUKO-MHOMKECTBEHHBIM ammapar [Jid OIMCaHUs
peaNbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPEIICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: OIpEAeNIeHne, TeopemMa, ypaBHEHUE-
CIEe/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  O0BEKTa,  JI0Ka3aTeJIbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicss MOJYYUT CIEAYIOIIUE
peIMETHbIE PE3YJbTAThI IO OTACJIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOKE€CTBA HAaTypaJbHbIX U LEJIBIX YUCEN, UCIIOIB30BATh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypanbHbIX uMcen g pELICHUS 3ajad,
IPUMEHATH AIrOpUT™ EBKIMAA;

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

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTaBIATh KOMIUIEKCHBIE YUCIA B alredpanyeckoi u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apU(PMETHUECKUE ONEpallud ¢ HUMHU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHAMH: UppallOHAIbHbIE, IOKa3aTeIbHbIE U
jgorapu(MHUUECKUE HEpPaBEHCTBA, HAXOJAUTh HUX PpEUIEHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH MpH pEIIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO,
OPUMEHATh HE0O0XoAuMble (OPMYJIBI JJIsl PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI MU CHUCTEMBI-CICACTBUS, HAXOIUTH
pelIeHnss CHCTEMBI M COBOKYITHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOrapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

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

MPUMEHSATH I'papruecKre METOJIbI 1JIsl PEILICHHS] YPABHEHU U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMy;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXXCHHSI, YpaBHEHHs, HEPABEHCTBA M WX CHCTEMbI MO YCJIOBHIO 3a/1auH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C MCHOJIB30BAHMEM alapaTta anreopsl,
UHTEPIPETUPOBATH MOJYICHHBIN PE3yNIbTaT.

DyHKIUM U TPAaPUKU:

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

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

CBOOOJIHO OMNEPHUPOBATH MOHATHAMH: TpPadUKH TPUTOHOMETPUUECKHUX
byHKIM;

NPUMEHATh (PYHKIMW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
POILIECCOB.

Havajsa maTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

HaXOJIWUTh HanOoJbIlIee W HAUMEHbBIIIee 3HAYCHUS (DYHKIIMU HETPEPhIBHON
Ha OTpPE3KE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAaWIy4lIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-d)KOHOMHUYECKUX, 3aJadax, JJs
OIIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (popmynol wiu
rpaduKoM;

CBOOO/IHO OINEpUPOBaTh NOHATUAMU: IEepBOOOpa3Hasi, ONpeAeTIEHHbIN
MHTETpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTAapHbIX (YHKIUN U BBIYUCIATH
uHTerpal o popmyne Hetotona-JleiOnua;

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

UMETh IPEJCTaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU Ha IpPUMEpE
coctaBiieHUus MU pepeHIaTbHBIX YpaBHEHUN;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Kontpoapueie | Mpakruteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHOK€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHuorounensl. PaninoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TTOKa3aTesneM
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




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | - lpaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3zHast ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTEIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10 1
HarypanbsHble u 11e1b1e yncia 10
Cucrembl palioHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeuie | - Hpakririeckue u3yueHusi | odOpa3zoBaTejibHbIE
padoThl padoTsbI pecypesI
1 MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
2 Huarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>XECTBEHHOTO arrapara Jjis 1
perieHus 3aaa4
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
PanmonansHbele ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHONMUECKHE TPOOH
5 [Ipumenenue npoOeii ¥ MPOLICHTOB IS 1
penieHus MPUKJIAIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ MPOLICHTOB IS 1
penieHus MPUKJIaIHBIX 3a7a4
3 JlericTBUTENbHBIC YHCIIa. PallmoHAIbHBIE 1
Y MppalMOHAJIbHBIE YHCIIa
9 ApugpmeTrueckue oneparum ¢ 1




HGfICTBHTCJIBHbIMPI qHucJjiaMu

Monynbs AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOJCTBa
[TpubmmkEHHBIC BEIYUCIICHUS, TIPABUTIA
11 OKpPYIVICHMS, IPUKUIKA U OLICHKA
pe3yabTaTa BEIYUCICHUM
OCHOBHBIE METOJIBI PEIICHUS TICITBIX U
12 JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS IIEITBIX U
13 TpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABCHCTB
OCHOBHBIE METO/IbI PEILICHUS 1IeNbIX U
14 TpOOHO-PaIMOHATFHBIX YPABHCHUH U
HEPaBEHCTB
MHOro4ieHsl OT OAHON NEPEMEHHOM.
15 JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema bezy
16 MHorousieHb! ¢ [eJIbIMU
ko3 durmentamu. Teopema Buera
17 Pemenue cucreM TMHEWHBIX ypaBHEHUI
18 Pemenue cucreM TMHEWHBIX ypaBHEHUI
Martpuna cucTembl JTUHEHHBIX
19 ypaBHeHui. Onpeaenurenb MaTPUIIbI

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




20

Ornpenenurens MaTPUIbL 2X2, €ro
F€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

21

[Ipumenenne onpenenuTens s
peICHrA CUCTCMbI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

23

Pemenune npukinaaHbIx 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEMHBIX
ypaBHEHUU

24

KontponbHas padoTa: "PanrionansHbie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YpaBHEHUN"

25

OyHKIUSA, CTTOCOOBI 3aaHus (QYHKIIUH.
B3anMuo oOpaTHbIe PyHKITHH.
Kommnozumus hyHkimii

26

I'padux byHkmumu. DnemMeHTapHbBIC
npeobpazoBaHus rpaduKoB GyHKITUN

27

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

28

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




MaxkcuMyMbl 1 MUHUMYMBI ()YHKIIWH.

29 HauGonpIiiee 1 HauMeHbIIIee 3HAYCHHE
(GYHKIMHU Ha TPOMEKYTKE

30 Jlunelinasi, kBagpaTuyHas u JpoOHO-
TUHEWHas QYHKIH

31 DneMeHTapHOE UCCIIeIOBAaHNE U
MIOCTPOEHHE IPaPUKOB ATUX QYHKIUI

32 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTpOEHHE IPaPUKOB ATUX QYHKIUI

33 Crerens C meNbIM TIoKa3zareneM. buaom
Hprorona

34 Crernens C meNbIM TIoKa3zareneM. buaom
HeroTona
Crenennas GyHKIMS C HATYpaJIbHBIM U

35 esIM nokasareiieM. E€ cBoiicTBa U
rpaduk

36 Kontponbhas padota: "Crenennas
¢dbynaknus. E€ cBoiictBa u rpaduk”

37 ApubMeTHnueCcKHii KOPeHb HATypaIbHOM
CTETEeHU U €r0 CBOMCTBA

38 Apudmernueckuit KOpeHb HaTypaIbHON
CTETeHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIepXKAaIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACpKaAIUX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
COAEpKAIIUX CTENIEHU U KOPHU

42

HppaumonaibHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

43

HppaumonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

44

HppaumnonaibHbIe ypaBHEHHUS.
OCHOBHBIE METOIbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUI

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
UPPalMOHAIIBHBIX YPABHECHUN

46

PaBHOCHIIbHBIE TIEpPEXOIbl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

47

PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUU
UppalMOHANILHBIX YPAaBHEHHM

48

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

49

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH
KaK (QyHKIMH 0OpaTHOU CTENEHH C
HaTypaJIbHBIM TIOKa3aTelieM

50

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH
Kak (QyHKIIMM 0OpaTHOM CTENeHN C
HaTypaJbHbIM IOKa3aTelleM

51

KonTtposnrHas padota: "CpolicTBa 1




rpaduK KOpHS N-Oi CTETICHU.
WppanmonaibHble ypaBHeHUS"

Crerens ¢ palrOHAJIbLHBIM IIOKAa3aTCJICM

52 .
u e€ cBolicTBa

53 Cremnenb ¢ palluOHATIBHBIM TMOKa3aTeIeM
" €€ CBOMCTBA

54 CreneHs ¢ pallMOHAILHBIM [TOKa3aTeIeM
" €€ CBOMCTBA

55 [TokazarenbHas GpyHKLHMA, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHEHU I

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

58 METO/IbI PEIICHUS TTOKA3aTeIbHBIX
ypaBHEHU M
[TokazarenbHble ypaBHeHUsA. OCHOBHBIE

59 METO/Ibl pEIICHUSI TOKA3aTeIbHbIX
ypaBHEHUI
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI pEIICHHSI TOKa3aTeIbHBIX
ypaBHEHUI

61 KonTtponpHas padota: "[lokazarenbHas
¢byukuus. [TokazaTenbHble ypaBHeHUS"

62 Jlorapugm uucna. CpoiictBa sorapupma




63

Jlorapudm uucna. CoiicTa norapugpma

64 Jlorapudm uucna. CoiicTa norapugpma

65 JlecsiTHUHBIC U HATYPAJIbHBIC
norapupmsl

66 JlecsiTHUHBIC U HATYpAJIbHBIC
Jorapu@msl

67 [IpeobpazoBaHue BhIpaKEHUH,
coJIeprKaluX Jorapudmol

68 [IpeobpazoBaHue BhIpaKEHUH,
coJiepKalux Jorapudmol

69 [IpeobpazoBaHue BhIpaKEHUH,
coJiepKalux jgorapudmel

70 Jlorapudmuueckas hyHKIUA, €€
CBOMCTBA U TpaduK

71 Jlorapudmuueckas GyHKIUA, €€
CBO¥CTBA ¥ Irpaduk

7 Hcnons3oBanue rpaduka GyHKIIUU IS
pelIeHNs] ypaBHEHUM

73 Hcnonws3oBanue rpaduka GyHKIIUU IS
peleHus ypaBHEHHH
Jlorapudmudeckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
norapupMHUYECKUX YpaBHEHUH
Jlorapudmuueckue ypaBHEHUSI.

75 OcCHOBHBIE METO/BI PELLIEHUS

norapu(MHUUECKUX ypaBHEHUH




Jlorapudmudeckre ypaBHEHUSI.

76 OCHOBHBIEC METO/IbI PEIICHHSI
JOTapu(PMUICCKUX ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
JoTapu(PMUICCKUX YPABHCHHIMA

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT
Jorapu(PMUUECKUX ypaBHEHUN
KonTponsHas padora:

79 "Jlorapudmuaeckas QyHKITHSL.
Jlorapudmuueckue ypaBHeHUS"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpejieNieHue TPUTOHOMETPHUIECKHUX
(GYHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 oTpejieNieHue TPUTOHOMETPHUIECKHUX
(YHKIIHMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl




OCHOBHBIE TPUTOHOMETPUUECKHE

87
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIbl

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKCHUMN

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKEHUI

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUH

94 Perienne TpuroHoMeTpruUeCKuX
ypaBHEHUU

95 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHU M

96 Perienne TpUroHoMeTpHUUECKUX
ypaBHEHUI

97 Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

08 Perienne TpUroHOMeTpHUUECKUX
YPaBHEHUH

99 Pemenune TpuroHoMeTpu4ecKux

YPaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

100 .
YpaBHCHUU
KonTtponsHas padora:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE YpaBHEHUA"
[TocenoBarensHOCTH, CIIOCOOBI 3a/TaHUS

102 mocJieIoBaTeIbHOCTeH. MeTo
MaTeMaTHIeCKON MHITYKITUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nmocJieIoBarebHOCTH. McTopust aHanm3a
OECKOHEYHO MaJTbIX

104 Apudmernueckas rnporpeccus

105 ['eomeTpuueckas mporpeccust

106 beckoneuHo yoObIBarorast
reoMeTpHuyecKkas mporpeccus

107 CymMa GeckoHEYHO YOBIBaroOIIeH
reOMETPUUECKON POTrPECCHH

108 JIMHEeWHBIN U SKCIIOHEHIIMAJIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX TPOLIEHTOB

109 JIMHENHBIN 1 SKCIOHEHIIUAIBHBIN POCT.
Yucno e. @opmyrna CI0KHBIX TPOIEHTOB
Hcnonb3oBanue mporpeccuu ajist

110 pelieHus peabHbIX 3a7a49 MPUKIIATHOTO
Xapakrepa

111 KonTponpHas pabora:

"IlocenoBaTEIBHOCTH U IPOTPECCUU "




112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI rpauKOB
byHKIHA

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEpBAJIOB JIJIsl PEICHUS
HEPABEHCTB

117 MeTto1 HHTEPBAJIOB JIJIsl PELICHUS
HEPABEHCTB

118 MeTto1 HHTEpBAJIOB JIJIsl PELICHUS
HEPaBEHCTB

119 [IpumeHeHne CBONCTB HEMPEPBHIBHBIX
GyHKUUMH U1l peleHus 3a1a4

120 [IpumeneHnre CBOMCTB HEMPEPHIBHBIX
GyHKUUMH 1715 pelieHus 3a1ad

121 IlepBas u BTOpas Mpou3BOIHBIE
byHKIIUN

122 Omnpenenenne, TeOMETPUYECKUI CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NYECKUN CMBICIT
MPOU3BOHOM

194 VYpaBHeHHE KacaTeIbHOU K TpaguKy
GbyHKIIH

125 VYpaBHeHHe KacaTeIbHOU K rpaduKy




GbyHKITIHI

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUI 1

127 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUIH

128 [TponsBoaHAs CyMMBI, IIPOU3BEICHHS, 1
JaCTHOTO ¥ KOMIIO3HIIHH (DYHKITUI

129 [TponsBoHAs CyMMBI, IIPOU3BEICHHS, 1
JaCTHOTO Y KOMITO3HIINU (DYHKITUI

130 [TponsBoHAs CyMMBI, IIPOU3BEICHHS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

131 Kontponbras padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 0600IICHNE, 1
cucTeMaTu3anus 3HaHui: "YpaBHEHHS"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpoJbHAS paboTa

135 Hrorosas koHTpoabHas paboTa 1 1

136 [ToBTOpEHME, O606H1€HI:I€, 1
cUCTeMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | [paxrireciie H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
[IpuMeHeHne npou3BOIHOMN K
1 HCCIeA0BaHUIO0 (PYHKIIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
2 WCCIIeIOBAHUIO (DYHKIIMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeneHnre npou3BOIHOM K
3 HCcCIe0BaHUIO0 (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeneHnre mpou3BOIHOM K
4 HCCIeA0BaHUI0 (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[Ipumenenre mpou3BOIHOM K
5 HCCIeA0BaHUIO (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K
6 UccleoBaHuI0 (QYHKIMI Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
7 Haxosxnenne HanOoJIbIIero u 1

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I




(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

13

[Ipumenenue mpou3BOIHOM JIs
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHre MPOU3BOIHOM /ISt
HAXO0XJACHUS HAUJIY4YIEero peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Ui
rpadpukom




[IpumeneHnre npou3BOIHOM IS
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS

16 nporiecca, 3a1aHHOT0 (OPMYIIOHN HITH
rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozumust pyHKImiz

19 Komnozunust pyHKI#i

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponsnas padota: "Mccnenoranue
(YHKIIHHA ¢ TTOMOTIIBIO TTPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MePBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

24 ¢dbynakuuii. [IpaBrita HaxoXIEHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynkuuii. [IpaBuia HaxXoXKACHUS
MepBOOOPa3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICi
WHTerpaia

97 Briuucnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-JleitOnura

28 Briuncnenue onpenenéHHOro HHTErpaia




o popmyne Herorona-JleiiOuuma

[IpumeHnenue nHTErpana s

29
HAXOKJICHUS TUIOIIAACH TUIOCKUX (HUTYD
[IpuMeHnenue nHTErpana s

30 HaXOXJCHHUS 00BEMOB T€OMETPHUYECKHIX
TeN

31 [Ipumeps! pemieHui
T depeHnnanbHbIX ypaBHEHUI

39 [Ipumeps! pemenni
g depeHInanbHbIX YpaBHEHHH
MaremaTnyeckoe MOAEIHUPOBAHUE

33 PEATBHBIX MTPOIIECCOB C IIOMOIIBIO
muddepeHInanbHBIX YpaBHCHUH

34 KonTtponsnas padota: "[lepBooOpazHas
u uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX
CBOMcTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu

39 Tpuronomerpudeckne GyHKIUHU, UX
CBOMcTBA U IrpaduKu

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € IOMOIIbIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHHUH C TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Pemenue TpuroHOMeTpHUYECKHX
HEPaBEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPHUECKUX (PYHKIIHIA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPaBEHCTB

50 OCHOBHBIE METOIBI PEIICHUS

NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PpCIICHUS

>1 MOKa3aTeIbHBIX HEPABEHCTB
52 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PEILICHUS
MppalMOHAIbHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METOIbI PELLICHUS
HppalMOHANIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PELICHUS
HppallMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pereHus
HppallMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl peneHus
HppaLMOHAIIBHBIX YPAaBHEHUN
63 I'padmyeckue MeToabl peneHus

ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ




64

I'padmyeckue MeToabI pemeHus
MOKa3aTeIbHBIX HEPABESHCTB

65

I'padmyaeckue MeTOIBI pemeHUs
Jorapu(pMUIECKUX YPaBHCHHHA

66

I'padmyeckue MeTOIBI peleHUs
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemieHust
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
YpaBHEHUU

69

I'paduaeckue MeToabl pemieHust
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
ypaBHEHU U

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeTo bl pereHus
MOKa3aTeJIbHbIX U JorapupMUIecKux
HEPaBEHCTB

72

KonTponsHast pabora:
"UppatunoHanbHble, MoKa3aTeabHble U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMETPHUYCCKAA (bOpMBI 3aliucu
KOMIIJICKCHOT'O YHuCJia




KowmrmnekcHbie yncna. Anredpandeckas

74 U TPUTOHOMETpUYECKast (JOPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

75 ApupmeTrueckue onepanum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepanuu c
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

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

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

81 pereHus pU3NIECKUX 1
reOMETPUUECKUX 3a/1a4

82 KontponbHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u nensie yncna

84 HatypanbHble u nensie yncna

85 [IpumeHeHue NpU3HAKOB AETUMOCTH
LIETBIX YU CEI

86 [IpuMeHeHne npu3HaKoB ACIUMOCTH

OCJIbIX YUCET




87

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yuces: HOJl u HOK

88

[IpuMeHeHne npu3HaKOB ACTUMOCTH
uensix yuces: HOJl u HOK

89

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKU 110 MOIYIIIO

90

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKU 110 MOIYIIIO

91

[IpumeHeHne TpU3HAKOB JETUMOCTH
LIEeJIBIX YKCeN: anroput™ EBkiuna mis
peIIeHMS 3a/1a4 B IEbIX YUCITaX

92

KonTtponbHas padota: "Teopus membrx
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-
CIIEICTBUS

95

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUH

97

OcHoBHBIC MCTOAbI PCIICHUSA CUCTCM U




COBOKYITHOCTEM MOKA3aTEJIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

99

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
YpaBHEHUU

100

OcHOBHBIE MECTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
YpaBHEHUU

101

[IpuMeHeHne cuCTEeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
YKU3HU, HHTEPIIPETALUs TOJTYy4EHHBIX
pe3ynbTaToB

102

[IpumeHeHre cucTeM K PELIeHUI0
MaTeMaTHYeCKUX 3aa4 U 3aja4d u3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTyYCHHBIX
pe3ynbTaToB

103

[IpumeHeHre HepaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyISeHHBIX
pe3ynbTaToOB

104

KonTponeHas padoTa: "Cucremsl




palluOHAJIbHBIX, UPpPAllUMOHATIBHBIX
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUuX
ypaBHEHUI"

PanmonanbsHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonanbHbie HEpaBEHCTBA C
rapameTpamu

107 PannoHaneHbIE CUCTEMBI €
rapameTpamu

108 HppaumonanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnanbHbIe CUCTEMBI C
rnapameTpamu

110 [TokazaTenbHbIE ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

111 Iloxa3zarenbHbIE CUCTEMBI C
rnapameTpamu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuroHomeTpuueckre ypaBHEHUs €
rnapameTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
napaMeTpamu

116 TpuroHoMeTpUYECKNE CUCTEMBI C




napaMmeTpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYAaLMH C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYECKUX MOJIENEN peabHbIX
CUTYalllil C IOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaqbHbIX
CUTYallui C TOMOIIBIO CUCTEM
YpaBHEHUH C MapameTpaMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

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

122

[ToBTOpEeHuEe, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3alus 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIus 3HAHHH:
"HepaBencrsa"

125

[ToBTOpenue, 06001IeHNE,




CUCTEMAaTU3alus 3HAHWNI:
"HepaBencrsa"

[ToBTOpEHue, 06001ICHNE,

126 CHCTEMAaTU3aLMs 3HAHUI:
"HepaBencrsa"

[ToBTOpeHnue, o6o0IICHNE,

127 CHCTEMAaTU3aLMs 3HAHHUI:
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpEeHue, 0600IICHNE,

128 CHCTEMAaTU3alMs 3HAHHUI:
"[IponsBonHas u €€ npuMeHeHue"
[ToBTOpEeHue, 0600IICHNE,

129 cUCTEMATH3AIU 3HAHWI:
"IIpou3BoaHas u e€ npuMeHeHue"
[ToBTOpeHue, o6o0IICHNE,

130 cucteMaruzanus 3Hanuii: "MHTerpan u
ero npumeHenue"

131 [ToBTOpEeHue, 0600mEeHNE,
cucrtemaTtusanus 3Hanuil: "OyHknun"

132 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHui: "Oyukuun"

134 Htoroas koHTpoJbHas paboTa

135 HToroas koHTpoJbHAs padoTa

136 [ToBTOpenue, 06061IeHNE,




CUCTEMAaTU3alus 3HaAaHUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NMPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OmnepupoBaTh TOHATHSAMH: PALNUOHAIBHOE W JIEMCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs JPOOb, MPOLEHTHI
12 BemonHATe  apudMeTHdeckue Omepanu ¢ PalUOHATBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BemonHATh  NpUOMKEHHBIE  BBIYHMCICHHS, HCIONB3YS  IpaBHIIa
' OKpYTJICHUS, IeJIaTh TPUKUAKY M OI[CHKY pe3yJIbTaTa BRIYUCICHUI
OmnepupoBaTh MOHATHAMH: CTETICHB C IIETBIM MTOKa3aTeJIeM, CTaHIapTHAs
14 (dhopma 3amucu IeHCTBUTENIBHOTO YUCIA, KOPEHb HATYpalbHOW CTEIEHH;
' HCIO0JIb30BaTh MOAXOIAUIYI0 POPMY 3alHCH IEHCTBUTENBHBIX YUCEI JUIs
pelIeHNs MPaKTUYECKUX 3a]au U MPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TAaHT'€HC MPOHU3BOJIBLHOTO
1.5 yrila; WCIOJb30BaTh 3aIllMCh MPOM3BOJIBHOTO YIJIa Yepe3 OOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIHH
2 VYpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh NOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1I€JI0¢,
2.1 paluoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
99 BoimonHaTe mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
Boimonuate npeoOpazoBaHus LEJNbIX, parroHaIbHBIX u
2.3 UPPAIMOHANIBHBIX BBIPAKEHUH U pellaTh OCHOBHBIE THIIBI LIEJIBIX,
palroHATbHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI 1 HEPABEHCTB
54 [IpumeHsATh ypaBHEHUS U HEPABEHCTBA AJISl PEIICHUS MaTeMaTHUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00J1aCTe HAyKU U pealbHOM KU3HH
MopenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aireOphbl, COCTaBIAThH
95 BBIDQOKEHUS, YpaBHEHHSA, HEpPaBEHCTBA IO  YCJIOBHIO  3aJaud,

UccleoBaTh MOCTPOCHHbIE MOJENU C MCIOJb30BaHMEM armapara
anreOpbl




3 OyHKIMH U TpapUKH
OmnepupoBaTh MOHATUSAMH: (PYHKIMA, CHOCOOBI 3amaHusl (YHKIUH,
3.1 o0nacTe ompeneneHuss W MHOXKECTBO 3HAUYCHUH QYHKIMH, Trpadux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3. OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (QYHKIMH, HYIH
' (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHNsT ypaBHEHUN
3.4 Crpouth ® uyMTaTh TrpadUKd JTHHEHHONW (QYHKIUH, KBaJIpaTHIHOU
' (yHKIMM, CTENIEHHOW (PYHKIIMU C LIEJBIM MOKa3aTeaeM
Wcnonb3oBarh rpapuku (QyHKUMN JUISI UCCIEIOBAHMUS MPOLECCOB M
35 3aBUCHUMOCTEH TNpHU pElIeHUH 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
' peaJlbHOM  JKM3HM, BbIpaXKaThb (QOpMyIamMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU
4 Hauana maTtemaTnyeckoro aHanusa
41 OnepupoBaTh MHOHATHUSAMHU: IOCIENOBATENLHOCTD, apHU(pMeTHUecKas H
' reoMeTpHuuecKkas Mporpeccun
OnepupoBaTh NOHATUSIMU: OECKOHEUYHO YyObIBarolasi reoMeTpuyeckas
4.2 mporpeccus, cymma OECKOHEYHO YOBIBAalOIIeH TIeoMeTpuyecKoit
IIporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIME CITIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENIBHOCTEH W TPOTPECcCHil ISt
' pelleHus pealbHbIX 33a4 MPUKIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBaAMU
Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapaTr Julsl ONMCaHUs
5.2 peanbHBIX IPOLIECCOB W SIBJICHUH, NPHU PEIIEHHM 3a1ad U3 JPYrux
y4eOHBIX MPEMETOB
5.3 OnepupoBaTb  MOHATHUSAMHU: OIpEJEIIEHUE, TeopeMa, CIe/ICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeagMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna ¥ BEIYMCICHUS
11 OnepupoBaTh NMOHATUSMH: HATYpPaJbHOE, LEJIOE€ YHCIO; HUCIOJIb30BAThH

NpHU3HAKU ACIMMOCTH HECJbIX YHUCCII, PA3JIOKCHHUC YHCJIa Ha IPOCTHIC




MHOKHUTCIIN JJI1 pCHICHUA 3aaa4

1.2

OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAJILHBIM I10Ka3aTEIEM

1.3

OnepupoBaTh MOHATHAMHU: JOrapudM  4YHCIa, JCCATUYHBIE H
HaTypaJbHbIE JOTapu(pMBbI

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa cCTeNeHUW JUIsl NpeoOpa3oBaHUsl BbIPAKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3ATEIBHOEC YPAaBHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BoinonHATe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEPIKALIUX JIOTapU(PMBI;
ONEepUpOBaTh  MOHATUSAMHU:  JIoTapu(PMHUUECKOE€  ypaBHEHHE U
HEPaBEHCTBO; pPelIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPABHEHUHN U
HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUH M €€
peluieHne; UCIoJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JUIS peLICHUs
MPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemeHums IpOCTEMINIMX  CHCTEM M COBOKYIHOCTEH
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenupoBaTh peaibHbIC CHTyalldM Ha SI3bIKE alreOpbl, COCTABISATH
BBIpKCHHUSI, YPaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIOBHIO 33]1auH,
WCCIIeIOBAaTh TOCTPOSHHBIE MOJENM C KCIOJIb30BaHUEM armapara
anreopsI

OyHKIUU U TpapuKu

3.1

OnepupoBaTh NOHATUAMU: TepUOIUYECKass (YHKIUS, HTPOMEKYTKU
MOHOTOHHOCTH (pYHKILUHU, TOYKU SKCTpeMyMa (YHKIUU, HAUOOJbIIee U
HauMeHbIlIee 3HaueHus! (PYHKIIMU Ha POMEKYTKE; UCIOIb30BaTh UX IS
ucclieJoBaHus PYHKINHU, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATUSIMU: TpaduKH OKa3aTENbHON, JorapudMuyecKoit
U TPUTOHOMETpHUYECKUX (DYHKIUH; n300pakaTh MX HA KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PELICHUS] YPAaBHEHH U HEPABEHCTB

3.3

N300paxxaTp Ha KOOPJMHATHOM IUIOCKOCTH TpaUKH JHUHEHHBIX
YPAaBHEHUH M HCIIOJIb30BaThb UX U1 PEIICHUS CUCTEMBI JIMHEHHBIX
YpaBHEHUI

3.4

Hcnonw3oBate rpadukn (QyHKIMHA JUIs MCCIEJOBAHUS MPOLECCOB M
3aBHCUMOCTEH U3 JPYruX y4yeOHBIX TUCIMITINH

Hauana MaTemaTuueckoro aHaimsa

4.1

OHepI/IpOBaTL MOHATHUAMUA: HCUPCPBIBHAA (I)YHKI_[I/IH, MMpOU3BOAHAs
(I)YHKLII/II/I; HCIIOJIB30BATh I‘eOMCTpI/I‘-ICCKI/Iﬁ n (I)I/I3I/I‘{CCKI/II‘;I CMBICJI
HpOPI3BO,Z[HOI>i JUI PCIICHUA 3a1a4




HaxomuTe mpow3BOgHBIE  3JEMEHTapHBIX  (DYHKIMHA, BBIYUCIATH

4.2 MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh MPOM3BOAHYIO JUIi  MCCIENOBaHUS (DYHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH PE3YIbTaThl UCCIEIOBAHUS K
HOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh NpOU3BOAHYIO JUISl HAX0XKACHNUS HAUTYUIIErO PELICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHUX, 3a1a4ax
45 OmnepupoBaTh MOHATUSAMH: IEpPBOOOpa3Has W WHTErpal;, MOHUMAThH
' reOMEeTPUUECKUN U GU3NYECKUI CMBICT UHTErpaja
46 Haxomute mnepBooOpasHble dJIeMEHTapHBIX (QYHKUWUNA, BBIUUCIATH
' uHTerpani no gpopmyne Hetotona — Jleitbuuna
4.7 Pemats mpukiaaHelie 3aaud, B TOM YHUCIIE COLMATBHO-3KOHOMHYECKOTO

1 GU3NYECKOro XapakTepa, CpeICTBAMH MaTEMAaTUIECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYKCICHUS
Pannonaneupie uucna. OOBIKHOBEHHbIE M JECATUYHBIE ApPOOH, MPOIEHTHI,
OeCKOHEUYHbIE  NepuoanvYecKkue  apodu.  ApudMmeTrnyeckue  omnepanuud ¢
11 paloHaIbHBIMU YMCIIAMHU, NTPEOOpa30BaHUs YMCIOBBIX BbIpakeHui. [Ipumenenune
npo0Oeil ¥ MPOLEHTOB JUIsl pellieHrs MPUKIATHBIX 33/a4d M3 Pa3IMYHBIX OTpaciei
3HaHUM U PEATTbHOM )KU3HU
JevictBuTenbHble  yuciaa.  PanuoHanmbHBIE W UppalMOHAJIbHBIE  YHUCIIA.
1.2 Apudmernueckue omepauuud ¢ JAeWCTBUTENbHbIMU unciaamu. [IpubmmxéHHbie
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1ensiM TnokaszareneM. CranmapTHas (opma 3amucu ACHCTBUTEIBHOTO
1.3 | uuncna. Mcnons3zoBaHue noaxopsmed (GopMbl 3alUCU JEHCTBUTEIBHBIX YHUCEN JUIS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTAaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJIbHOW cTerneHu. [[eficTBus ¢ apudpMeTHIeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaAHMS
59 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | PemieHue nenbx U ApOoOHO-PAIMOHAIBHBIX YPAaBHEHHH U HEPAaBEHCTB
2.5 | PemieHue uppaoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | PemeHue TPUrOHOMETPUUECKUX YPAaBHEHUI
57 [IpumeHeHre ypaBHEHMM M HEPABEHCTB K PELICHHIO MAaTEMaTH4eCKUX 3ajad U
' 3aJa4u U3 pa3IUYHbIX 00JacTell HAyKH U peabHOM KU3HU
3 OyHKIMH U TpaduKH
31 OyHkius, crnocobbl 3amanus ¢yHkuuu. I'paduk Qynxnum. B3aummuo oOpaTHble

GbyHKITII




3. OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHuidl QyHkumu. Hymm ¢yHknuu.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIHH
33 Crenennass QyHKIMS C HaTypaJbHBIM M IeNbIM TokazareneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 TpuronomeTpuyeckasi OKPyXHOCTb, ONPEACICHHE TPUTOHOMETPUUYCCKUX (PYHKITHMA
' YHCJIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHMs TOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATETBHOCTH
Apudpmernueckass W TeOMETpHYECKas NpOrpeccHi. beckoHedHO yObIBaromas
4o | TEOMETpHUECKas MpOrpeccus. CymMma OecKOHEYHO YOBIBarOIIEH TeOMETPUYECKOMN
' nporpeccur. Popmynia CIOXKHBIX TPOIEHTOB. VICIOJIb30BaHWE MPOTPECCHUH ISt
peleHus pearbHBIX 33a49 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHOKeCTBO, OIepalru HaJa MHOXecTBamu. [lmarpammel Oiiiepa — BeHHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Ui OINHCaHHUs peabHBIX
MIPOIIECCOB U SIBJICHHUH, TIPU PEIICHUH 3319 U3 IPYTHX YIeOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, ciae/iCTBUE, J0Ka3aTE€IbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Harypainbnble u nensie yncina. [IpusHaku 1eIMMOCTH 1eNbIX YHCeT
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3areseM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJIbHbBIC JOTapHPMBbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIIMX JOTapHPMBbI
99 [IpeoOpa3oBanue BhIpaKEHUH, COAEPKAIIUX CTEIIEHU C PAlIOHATIHHBIM
' HoKasarejaeMm
2.3 [Ipumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl IMHEHHBIX ypaBHEHHWH. PelieHune mNpuUKIagHBIX 3a7ad C MOMOIIBIO
' CHUCTEMBI JIMHENHBIX YPaBHECHU I
2.7 CucTteMbl 1 COBOKYITHOCTH pPaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHHUI0 MATEeMAaTUYECKUX




3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHOM KU3HU

3 OyHKIMH U TpapuKH
Oynkius. Ilepuonmueckue ¢ynkuuu. [IpomMexyTkKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MHUHUMYMBI (pyHknun. HawnOospiiee w HamMeHblIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH
34 Wcnonb3oBanue rpadukoB QyHKUMN Ui pEHIeHHs] YpPaBHEHMH M JIMHEHHBIX
' CHUCTEM
Ucnonw3oBanne rpadukoB (yHKIMNA JUIsT  UCCIAEAOBAHUSA TMPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT MpPHU PEUICHUM 3a7ad W3 APYTrUX YYEOHBIX
IIPEAMETOB U PEATIbHOM )KU3HU
4 Hauana maTemaTnyeckoro aHaausa
4.1 HenpepriBHbie pyHKIIMN. MeToa HHTEPBAJIOB /7Sl pEIIeHHs] HEPaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil U GU3NIECKHUI CMBICI TPOU3BOIHOM
43 [IpousBosHbie 3meMeHTapHbIX GyHKIMH. DOpMyIbl HAXOXKAECHUS MPOU3BOJIHOMN
' CYMMBI, POU3BEJCHHS U YACTHOTO (DYHKIUI
[IpuMeHeHre MPOM3BOIHON K HCCICIOBAHWIO (YHKIIMH HAa MOHOTOHHOCTh H
4.4 sKCcTpeMyMbl. HaxoxaeHrne HanOoJIbIIero 1 HaMMEHBIIIETO 3HAYCHHs (DYHKITUN Ha
OTpe3Ke
[IpuMeHeHre NPOU3BOJHOM JUIsI HAXOKIACHHUS HAWIYYLIEro peleHus B
4.5 NPUKIAAHBIX 3aJa4ax, Uil OINpEAETICHUs CKOPOCTH MpoLecca, 3adaHHOTO
dhopmyroit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reomerpudeckuil u ¢pu3ndeckuil cMbici. Beruncnenue uHTerpana

o ¢popmyne Herorona — JleitOnuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne MerogamMm JOKa3aTENbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATh MOHATUSMU: ONPEIEIICHUE,
aKCHOMa, Teopema, CIIEJCTBHE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJOKHOE YTBEPXKICHUE,
NIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YECKOU HUHAYKIUHU, IIPOBOAUTE NOKA3aTCIBHBIC PACCYKACHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCy)KJIeHHH; YMEHHE OIePHpPOBATh MOHATHUSMH: MHOYECTBO,
MOJIMHOXKECTBO, OTIEpAIMU HaJl MHOKECTBAMH, YMEHHUE HCIIOJIbh30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONWCaHWs  PealbHbIX
MIPOIIECCOB | SIBIICHUW M MPH PEHICHUH 3334, B TOM YHCIIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE OINEPUPOBATH MOHATUAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IJIOCKOCTH; YMEHHUE 3a/laBaTh U
OIHCBIBATh I'padbl pa3IMYHBIMU CIIOCOOAMMU; UCTIOIB30BATh Ipadbl PU

PEIICHNH 3aJa4

VYmenune ONICpHUPOBATH MOHATHUAMMU:. HATYypaJIbHOE 4YHCJIO, LEJI0E YHCIIO,
CTCIICHb C IMCJbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C PAallMOHAJIbHBIM IIOKA3aTCJICM, CTCIICHDL C JIeHCTBUTEIbHBIM
IIOKa3aTcCJICM, J'IOFapI/I(bM qucila, CHHYC, KOCHHYC U TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTAaTOK IIO MOAYJII0, PAllMOHAJIBHOC YHUCIIO,
HUppanuoOHaJIbHOC qucio, MHOKECTBaA HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIECTBUTEIBHBIX quceil; YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIIUMMOCTH, HaMEHBIINH O6H.[I/II71 JACITUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga Ipu pCHICHUHN 3a4a4; 3HAKOMCTBO
C Ppas3IMYHbIMA TO3UHHUOHHBIMH CUCTEMAaMU CUYHCJIICHUA; YMCHHC

BBINIOJIHATh BBHIUMCJICHUE 3HAYEHUIN U npeo6pa30BaHI/1;1 BLIpa)KCHI/Iﬁ CcO




CTETIEHSIMH U Jorapudmamu, npeoOpa3oBaHus APoOHO-pAMOHATBHBIX
BBIPKEHUI; YMEHHE ONEPUPOBATH MOHSITUSIMU: MOCIEIOBATEILHOCTD,
apupMeTHyecKasi ~ MPOTPEecCUsi,  IeOMETpUYecKas  IpOrpeccus,
OeckoHEYHO YOBIBalOIIas TE€OMETpPUYECKas Iporpeccusi; yMEHHE
3aJaBaTh  IOCJIEJOBATEJIBHOCTH, B TOM 4YHCIE€ C IOMOIIBIO
PEKyppeHTHBIX  (QOpPMYJI;  yYMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIUIEKCHOE YHUCIIO, CONPSKEHHBbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOrO 4Hcia, ¢popMa 3alUCU KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUrOHOMETpUUEcKas M airedpandeckas); yMeETb
MIPOU3BOJIUTh apU(PMETHUYECKHE AECUCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
NPUBOJUTh  MPUMEPHl  HUCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEPUPOBATh MOHATHAMHU: MaTpuna 2x2 wu 3%3, omnpeaenuTens

MaTpHUIIbl, FEOMETPUUECKHUI CMBICI OTIpeAETUTENS

YMeHue onepupoBaTh NOHSITUSMU: PAllMOHAIbHBIE, UPpPALOHATIbHbIE,
MoKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUYECKHE, TPUTOHOMETPUYECKUE
YpaBHEHUS U HEpPAaBEHCTBA, WX CHUCTEMbl; yMEHHE OIEpPHUPOBAThH
MOHATHSAMH: TOKJECTBO, TOXKAECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHUN W HEPABEHCTB, PaBHOCUIBHOCTh
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YypaBHEHUS,
HEpaBEHCTBA U CHCTEMbI C MOMOIIBIO PA3NIUYHBIX MPUEMOB; pELIaTh
ypaBHEHHUS, HEPaBEHCTBA M CHUCTEMbl C IIapaMETPOM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYEeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKU U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh HOHATUAMM: (QYHKIMS, YETHOCTH (DyHKLHUH,
HNEPUOMYHOCTh (PYHKIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(GyHKLIUH, S5KCTpeMYM (YHKIUH, HanOoJIblIee 1 HAUMEHbIIIee 3HAaUEHUS
(GyHKUMH Ha TNPOMEXYTKE, HeNpepblBHAs (DYHKIMSA, ACHUMIITOTHI
rpadpuka (QyHKIOMM, @epBas M BTOpas Hpou3BoJHas (yHKUHUH,
reoMeTpUYecKuil u (pU3MUECKHil CMBICT MTPOU3BOIHOM, TepBOOOpa3Has,
ONpeNeNEHHBIA HMHTErpaj; yMEHHE HaXOJWTh AacCHMIITOTHI TIpaduka
(GYHKLIMHU; YMEHHE BBIYMUCIATH NMPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO ¥ KOMIIO3UIMH (PYHKLUH, HAXOIUTh ypaBHEHHUE KacaTeIbHOM
K rpaduKy QyHKIMM; YMEHHE HaXOJIUTh MPOU3BOAHBIE IEMEHTApHBIX

(I)YHKHHﬁ; YMEHUC HCIOJb30BaTh HNPOU3ZBOJHYIO [JIA HCCICAOBAHUA




(GyHKIUH, HAXOAUTH HAUOOJBIINE U HAUMEHbIINE 3HAYCHUS (YHKIIHIA;
CTpPOUTH TpauKH MHOTOWIEHOB C HCIIOJB30BAaHUEM ammapara
MaTeMaTHYeCKOTO  aHaju3a; NPUMEHSITh  MPOU3BOAHYIO  JUIS
HAXOXKJCHUS HAWIY4IIero pelmeHHs B TNPHUKIAAHBIX, B TOM 4YHCIE
COLIMANBHO-OKOHOMHUYECKUX M  (PU3MYecKHx 3ajadax; HaXOJUTh
wiomaan u o0BEMBI (GUTyp C TOMOILIBI0 HHTErpaya; HPUBOAUTH
OpUMEpbl  MaTeMaTHYeCKOr0  MOJCIHMPOBAHUS € MOMOIIBIO

T depeHInanbHbIX YpaBHEHHH

YMeHue omnepupoBaTh NOHATUSIMU: Trpaduk GyHKIMHM, oOpaTHas
(GyHKIMSA, KOMINO3ULKA (QYyHKUMM, TUHEHHas (QyHKUUS, KBaapaTuyHas
GyHKIMSA, — pauuMoHaNbHas  (pyHKIuS, CTeNeHHas  (QYHKUUS,
TpUrOHOMEeTpHUeckre (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas (QYHKUUU; YMEHHE
CTpOUTH IpaUKN M3y4eHHBIX (YHKIUH, BBIOJHATH MpeoOpazoBaHUs
rpaduxoB QyHKIUH, UCIOJIB30BATh TpadUKU IS U3YUEHHsI ITPOLIECCOB
U 3aBUCHMOCTEH, NP PELICHUHU 33/1a4 U3 JPYruX y4eOHBIX IIPEIMETOB
U 3aJad U3 pealbHOM >KMU3HM; BbIpaXaTb (HOpMyIaMU 3aBHCUMOCTH
MEX]ly BEJTMYMHAMM; UCII0JIb30BaTh CBOMCTBA U IpaMKH (GYHKLIUHN 115
pelieHUs] ypaBHEHWI, HEpPaBeHCTB M 33Jad C [apaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUH

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4M Pa3HbIX THIIOB (B TOM 4YHCJIC HaA
IIPOLCHTHI, A0JIK U 4YaCTHU, HA ABHUXKCHUC, pa60Ty, CTOMMOCTB TOBApOB U
yCiyr, HaJloTu, 3ada4u U3 oOmactu YIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTAaBJIAATb  BBIPAXKCHUS, YPABHCHUA,
HEPaBCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3aJadd, HCCICAOBATH
INOJIYYCHHOC PCHICHUE U OLUCHHUBATH HpaB,HOHO,Z[O6HOCTI> PE3YJIbTATOB;
YMCHHUEC MOJACIINPOBATL PCAJIbHBIC CHUTyallUW HaA A3BIKEC MATCMATHUKU,
COCTAaBJIAATh BBIPAKCHUS, YPAaBHCHUSA, HCPABCHCTBA U HX CHUCTCMBI 110
YCIOBUIO 3ajgaydu, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUCM alllrapara anre6pbl, HHTCPIPETUPOBATH HOHy‘lGHHLIfI

pe3ynbTat

YMmenue ONICpHUpoOBaATH IOHATHAMMUN cpeaHee apI/I(l)MeTI/I‘ICCKOG,

MEIHaHa, HanOOoJIbIlIee U HaMMEHBIIIEE 3HAYCHHA, padMax, JUCICPCUA,




CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO HA0Opa; yMEHHUE U3BICKaTh,
WHTEPIPETUPOBATh MH(POPMALNIO, NPEACTABICHHYI0 B TaOJHIIaX, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA PEeaTbHBIX MPOIECCOB
U SBIICHUH; MpPEACTaBIATh HH(POPMALMIO C IOMOLIBIO TaOIHL U
JyarpamM; HCCIIE[IoBaThb CTATUCTUYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUuecKuX METOJOB M JIIEKTPOHHBIX CPEJICTB;
rpaguyeckn HCCIIEI0BaTh COBMECTHBIC HAOMIOAEHHS C IOMOIIBIO

JUarpaMM pacCenBaHUs U JIMHEWHON perpeccuu

YMeHHe onepupoBarTh MOHATHSAMU: CIY4alHBIA OIBIT M CIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpaUUeCKUX METOJIOB; MPUMEHSTh
(GbopMyIbl CIIOKEHHUS U YMHOXKEHHSI BEpOSITHOCTEH, (GopMyily MOJHOM
BeposATHOCTH, ¢opmyny beprymin, xomOuHaTOpHBIE (GaKTBl W
(hopMyIbl; OLIEHUBATh BEPOSITHOCTH pEANbHBIX COOBITH; yMeHHE
ONIEPUPOBATh MOHATUSAMM: ClydallHas BEJIIMYMHA, pPACIPEICICHUE
BEPOSITHOCTEHM, MAaTEMATUYECKOE OKUIAHNE, TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHHE CIy4yallHOH BeNWYMHBI, (YHKUUU paclpeieieHus |
IUDIOTHOCTH ~ PABHOMEPHOIO,  ITOKA3aTEIIbBHOTO WM HOPMAJIbHOIO
pacIpenelieHul; yMEHHME  MCIOJb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ul PEIIeHNs 3aa4; 3HaKOMCTBO C TOHATHUAMM: 3aKOH
OONBIIMX 4YMCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
IOPUBOAUTh IPUMEPbl MPOSBJIECHUS 3aKOHa OOJIBIIMX 4YHCel B
IOPUPOAHBIX M OOLIECTBEHHBIX SIBJICHMAX; YMEHHE OIEPUPOBATH
HNOHATHAMM: COYETAHUE, IEPECTAHOBKA, YMCIO COYETAaHUHM, YHUCIIO
nepecTaHoBOK; 6MHOM HbloToHa; yMeHHe MPUMEHSATh KOMOMHATOPHbIE
(bakThl M paccyXIeHHs Ul peIIeHUs 3aJay; OLEHHUBATh BEPOSTHOCTH
pea’bHbIX  COOBITHH; COCTaBIATH BEPOSATHOCTHYIO MOJAEIb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yiibTart

YMeHue onepupoBaTh NOHATHAMM: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJA, IUIOCKUH Yrod,
JIBYIpaHHBIN yroJ, TPEXTPAHHBIM Yroj, CKpELIMBAIOLIUECS MHpsSMBbIE,
NapajuIeIbHOCTh U MEPIEHANKYIAPHOCTD NMPSMBIX U TUIOCKOCTEH, YrOJ
MEXY NPAMBIMH, YTOJ MEXKIY HNPSIMOW M INIOCKOCTBIO, YroJl MEXIy

TIOCKOCTAMMU, PaCCTOAHUC OT TOYKH JO0 IIJIOCKOCTH, PACCTOAHHUEC MCKIAY




IIPSIMBIMHU, PACCTOSIHUE MEXKY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
NpU peIIeHUH 33734 HM3y4eHHBbIE (PAKTBI U TEOPEMbl IUIAHUMETPUU;
YMEHHE OLIEHHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH
MaTE€MaTHYECKHE MOJCIHA C IMOMOIIBI0 T'€OMETPUYECKUX IOHATUNA U

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3a]a4r

10

YMeHne onepupoBaTh MOHATHAMU: IUIOMAb GUTYPHI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, IPABIJIbHBI MHOTOTPaHHUK, CEYEHNEe MHOTOTPAaHHUKA,
KyO, Mapajuleienuren, npu3Ma, nupamuaa, Gurypa ¥ MOBEPXHOCTb
BpallleHus, WINHIP, KOHYC, map, cdepa, miomaab chepsl, TIomaas
MOBEPXHOCTH THPAMHJIBI, NMPHU3MBI, KOHYyCa, HWIMHApPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuIeNienuIeia, THPaMIIbL, TPU3MBI, IHIHHIPA,
KOHYycCa, Iapa, pa3BEépTKa MOBEPXHOCTH, CEYCHUSI KOHYCa U IMIIMHIPA,
nmapayielbHbIe OCH WM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, OWIMHApPA, KOHYCa, YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKa,  HM300pakaTb ~ MHOTOTPAaHHUKH,  QHUTYpHl U
MOBEPXHOCTH BpAICHUS, MX CEYCHUS, B TOM YHCIE C IOMOIIBIO
ANIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHATh CBOHCTBA T€OMETPHUYECKUX
¢uryp, caMoCTOSATETHHO (OPMYIUPOBATH OMPEACICHHUS H3Yy4aeMbIX
¢uryp, BBIABHTaTh THUIOTE3B O CBOMCTBAX W  INPH3HAKax
reoMeTpu4ecKux (Guryp, 000CHOBBIBATH MJIM ONPOBEPraTh MX; YMEHHE
IPOBOAUTH KJIACCUHKANMIO (GHUTYp MO pa3MYHBIM IIPH3HAKaM,

BBIIIOJIHATDH HCO6XOI[I/IMI)IC JOIOJTHUTECIIBbHBIC ITIOCTPOCHUSA

11

YMeHHne OonepupoBaTh TOHATUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napaieNbHbIA TIEPEHOC, CAMMETPHSI Ha TUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NOM00USA, MOAOOHBIE (QUIYpPBI, YMEHHE
pacrio3HaBaTh paBHBIC M MOJ0OHBIC (PUT'YpPBI, B TOM YHKCIIEC B MIPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; MCIOJIb30BATh T€OMETPHUCCKHE OTHOIICHUS
NpU pEIICHUH 3ajady; HaXOJWTh T'COMETPUYCCKHE BEIWYHMHBI (JIJIMHA,
yroj, IUIomaas, 00BEM) MPH pElIeHWH 3aJad U3 JPYTUX Y4eOHBIX
OpeIMeTOB M W3 peallbHOM  JKWM3HMU; yMEHHE  BBIYUCIATH
reOMEeTPUYECKHEe BETUYHMHBI (IIMHA, YroJl, TJIOMaab, 00bEM, TUIOIIAIL
MOBEPXHOCTH), HCIOJB3Ys HU3ydeHHBbIE (GOPMYIbl M METOJbI, B TOM
YHCIie: TUIOMIAlh MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, [IMJIMH]IPA,

wiomaab cheprl; 00bEM Kyba, NPSIMOYTOJBHOTO Mapaiesenunesa,




NApaMUZbl, INPU3MBI, IWIMHAPA, KOHyca, LIapa; yYMEHUE HAaXOJIUTh

OTHOIIeHHe 00bEMOB MOJOOHBIX (PUTYP

12

Ymenue OIICpHUpPOBATH IOHATUAMU! pAMOYTOJIbHaA cucreMma
KOOpAuHAT, BEKTOP, KOOPAUHATEI TOYKHU, KOOPAUHATEI BEKTOpa, CyMMa
BCKTOPOB, NPOU3SBCACHHUEC BCKTOpa HAa YMUCIIO, PaA3JIOKCHHUEC BCKTOpA I1O
6a3ncy, CKaJIIpHOC TIPOU3BCACHHUEC, BCKTOPHOC IPOU3ZBCACHHEC, YI'OJ
MCKIAY BCKTOpaMH; YMCHHC HCIIOJIB30BaTh BGKTOpHLIfI n
KOOpI[HHaTHBIﬁ MCTOA IJid PCIICHHA I'COMCTPUUCCKUX 3adad M 3aaad

JPYTrUX y4eOHbIX IPEIMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJA JUIsl peHIeHHs 3a7ayu;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKHM B W3Y4EHUU IPUPOJIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M  SBJIEHUI; YMEHHE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHUE ITPUBOIUTH
MIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHUCKOM M MHUPOBOU

MaTeMaTHYE€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS

11 Harypanbsubie u niensie uncna. [Ipu3Haky qeMMOCTH HETbIX YUCE

19 Pammonansupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JIpOOU, TPOIEHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JpOooH

13 Apudmernueckuit KOpPEHb HaTypalibHON CTEIICHHU. HenicTtBus c
' apupMETUYECKUMH KOPHSIMHU HATYypPAJIbHOU CTETICHU

14 Crenenp ¢ menbiM nokazatesneM. CTeneHb C PAlMOHAIBHBIM IOKA3aTEIeM.
. CBolicTBa CTENEHU

15 CuHyC, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHple 4Hcia. Apu(METHYECKHE ONepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOnxk€HHble BBIYMCICHUS, MpaBWIa OKPYIJIEHUs, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeobpazoBaHue BeIpaKEHU

1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u 1poOHO-paIOHATbHBIC YPAaBHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpHUrOHOMETPHYECKHE YPABHEHHS

2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HUppaimoHansHbIe HEPaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpamMmu




211

Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIUKH U TPaPUKH
31 Oynkius, cnocods! 3amannus Gyaknun. ['paduk Gyskuun. B3anmuo oOpaTHbIE
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproanueckue GyHKIuN
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHknum.
3.9 [IpoMexxyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIHH.
' Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HawnOonpliee W HamMeHbIIee 3HAYCHUE
(YHKIIMY Ha IPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJlbHBIM M IeJbIM TokazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTotel rpadukoB ¢yHknuil. CpoiicTBa (QYHKUHH,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 IlocnemoBaTeAILHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
38 Apugpmernueckass M reoMerpudeckas nporpeccur. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTemaTruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOOoJIbIIero M HAaMMEHBIIEro 3HaueHHUs! (PyHKLIUU
Ha OTpe3Ke
4.3 ITepBooGpasuas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OrmucarenpHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH




7.2

[IpsiMble U TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIIEHHs
7.5 Koopaunats! 1 BEKTOpPHI




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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