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HOACHUTEJIBHAS 3AIINCKA

VYueOHslil Kype «Anredpa U Hayajaa MaTeMaTHYECKOrO aHaJIU3a SIBISETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMme cpeaHero ooOiiero oOpa3oBaHus,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIIeUnBAET UHCTPYMEHTAIBHYIO 0a3y IJis
M3YUYEHUSI BCEX E€CTECTBEHHO-HAY4YHBIX KYpCOB, a C JPYroil CTOpPOHHI,
dbopMupyeT JIOrMUecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOJUMOM JIJIsI OCBOEHUS HWH(OpMATHKH, OOLIECTBO3ZHAHUS, HCTOPHH,
CJIOBECHOCTH M JPYrUX JucHMIUIMH. B pamMkax paHHOTO ydeOHOro Kypca
oOydJaroluecs: OBJIaJICBAIOT YHUBEPCAIBbHBIM S3BIKOM COBPEMEHHOM HayKH,
KoTopast GOpPMYyIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHIeCKOM dopme.

VYu4eOHbIN Kypc anreOpsl ¥ Hayal MaTeMaTHYeCKOTrO aHaIn3a 3aKjiabIBacT
OCHOBY Il YCHEIIHOTO OBJAaJACHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM PAa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATBCS B COBPEMEHHBIX IHHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIIOJB30BaTh WX ISl JAJIbHEHIIIETO
oOpa3oBaHuss W B TIOBCEJHEBHOW KU3HH. B TO e BpeMs OBIajcHUC
a0CTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKLMSIMHU  anredpbl U
MaTEMaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JIOKA3bIBATh YTBEPHKACHUS C TIOMOIIBI0 MUHIYKIIAU
U paccyXaaTh IeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJloOTHi0, (GOPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Airedpa v Hayaia MaTeMaTU4eCcKOTo
aHanu3ay» oOydYaronIrecs Moay4yatoT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3aa4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYallUii, MTHTEPIIPETAIIMU TTOTYUYECHHBIX PEIICHU, 3HAKOMSTCS C MPUMEPAMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATHIECKUMU OTKPHITHSIMU U MX aBTOPAMH.

VY4eOnbiii Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MTOTEHITUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4YeOHbI wmaTepual, CIoCOOCTBYIOIINM
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenupuKy ydeOHOH
JESTENBHOCTH, TPEOYIOMeH NPOJOIKUTEIHPHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYyYECHHbBIN
pe3yibTar.

B ocHoBe metonmkm oOydeHwsi anreOpe W HadajgaM MaTeMaTHYeCKOTrO
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yueOHOro kypca «Ainredpa M Hayajla MaTeMaTUYECKOTO
aHaJIu3a» BBIJEJICHBI CIEAYIOUME COACPXKATEIbHO-METOANYECKUE JIUHUU:
«Yucnma wu BeuuciaeHUsA», «DOyHKIMU W Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana MaremaTyeckoro aHanuza», « MHOXECTBa 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 y4yeOHBIN KypcC SBISETCS HMHTETPATUBHBIM, MOCKOIBKY
o0beIUHIET B cebe cojepkaHue HECKOJIBKUX MaTeMaTUYeCKUX IUCIUILUIVH,
TaKUX Kak airebpa, TPUTOHOMETPHs, MAaTeMaTHYECKUM aHaIu3, TEeopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro Kkak
oOydJaroluecs: OBJIaJIEBAlOT BCE Oojiee MMUPOKUM MAaTEMAaTHUECKUM almapaToM,
y HUX TMOCIEI0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKyI0  MOJENIb  PEAIbHOW  CHUTyallud, TNPUMEHATh 3HAHUSA,
MOJIYYEHHBIE TIPU WM3YyUYCHHH y4eOHOTro Kypca, JUIsl PEIICHUS CaMOCTOSATEIbHO
chopMyJIMPOBAaHHOW MaTEMaTHYECKOW 3aJaud, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxxarenbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OpMUPOBAHHWE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTENBHBIX UYHCEN,
KOTOpO€ OBLIO HayaTO Ha YPOBHE OCHOBHOTO 00miero oopazosanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMAHHE yJemsieTcss POopMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCIICHUN, BKJIIOYAIONIUX B ce0s HCIOJIb30BaHUE
pasnu4HbBIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh YHCIIOBBIE BBIpXEHHS, padOTaTh C
MAaTEMaTUYECKUMU KOHCTAaHTaAaMHU. 3HAKOMble OOYy4YaloImUMCS MHOXECTBA
HATypalbHBIX, LIEJbIX, PAIIMOHATBHBIX U IEUCTBUTEIBHBIX YHCEI JAOMOIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHuCeld. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCA CBOWCTBEHHBIE €My CHEIU(UYECKUe 3aJaud W OIepaluu:
JIEJICHUE HAIleJI0, OINEpPUPOBAHME OCTATKAaMH HAa MHOXKECTBE LIEJbIX YHCEN,
0COOBIE€ CBOMCTBA PAIMOHAIBHBIX U UPPAMOHATBHBIX YMCEN, apu(hMETHIECKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHO>KECTBE
KOMILUIEKCHBIX 4ucell. braronaps mociegoBaTeIbHOMY PACIIMPEHHUIO Kpyra
UCIIOIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMM MX HPUMEHEHUS Jis
pEelICHHs] Pa3IUYHBIX 3a1ad  (QopMUPYeTCS TPEICTaBIEHWE O EIUHCTBE
MaTeMaTUKU KaK HayKu U €€ POJIM B MOCTPOCHUU MOJENEH peallbHOro Mupa,
IMPOKO UCHOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIUSL.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
00ydeHHMs1 Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs, MOCKOJBKY B KaKIOM



paznene I[lporpaMmbl MpeAyCMOTPEHO pPEIIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3yibTate O0O0yyarolIuecss OBJAJACBAIOT PA3TUYHBIMH METOJIAMH  PEeIEHUs
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTEIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajad,
cojepkamux napaMmeTpbl. [lomydeHHBIE yMEHHUSI IIUPOKO HUCIOIB3YIOTCS TMpHU
UCCIEIOBaHUM  (PYHKIIMH C TOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HaXO0XJICHHWE HaWOOJBIIMX W HAUMEHBIIHNX
3HaueHui QyHkiuu. J[aHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TaKKe
dbopMupoBaHue yMEHUN BBITOJHATH Pacu€Thl 10 Gopmyram, mpeoOpa3oBaHuUs
pallMOHATBHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAKECHUH, COJIEpKAIUX CTENEeHU U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOT'O MBIIIIEHUS O00ydaromuxcs, GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXXJICHUM, pabOThl ¢ CHUMBOJIbBHBIMHU (HOpMaMu,
IpEACTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEM B BHUJE pPaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraet dQpQeKTUBHbIE MHCTPYMEHTBI JIJIsi PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33J1a4, HATJSIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAnYeckass JUHUS «DyHKIUU U rpaduKu» TECHO
NEeperieTaeTcsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3aJa€T TOCIEIOBATEIbHOCTh M3y4YeHUs wmarepuana. M3yuyeHue
CTENICHHOW, TOKa3aTeIbHOM, JOrapuMUUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GbyHKIMN, UX CBOMCTB W TpaduKOB, MCMOJb30BaHWE (DYHKIUN ISl pelICHUS
3a/1ay U3 JPYruxX y4eOHBIX MPEIMETOB U PEAbHOM KU3HHU TECHO CBA3AHO KaK C
MaTE€MAaTHYECKUM aHaJIU30M, TaK U C PELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
TOM OOJBIIIOE BHUMAaHUE YAeseTcs (QOPMUPOBAHHIO YMEHHS BBIPAXKAThH
dbopMynamMu 3aBUCHMOCTH MEXKAY Ppa3IUYHBIMU BEJIMYMHAMH, HCCIEI0BAThH
MOJIy4eHHbIE (DYHKITNH, CTPOUTH UX rpaduku. Matepuai 3TOi coaepKaTeIbHON
JUHUAW HalEJeH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTHIECKOM,
rpaduyeckoi M clIoBecHOM. Ero wu3ydeHue crmocoOCTBYeT pPa3BUTHIO
ANTOPUTMHUYECKOTO MBIIUICHHSI, CHIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIUPUTh KPYyr KaK MaTEeMaTUYECKUX, TaK W MPUKIATHBIX
3a/1a4, JOCTYNHBIX OOyYaroUMMCs, TaK KaK y HHUX MOSBISIETCS BO3MO>KHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (YHKIMH, ONpeNeNsiTh WX HauOOoJblIUe U
HaUMEHBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIaAu GUryp u oObEMBI TE, HAXOIUTh



CKOPOCTH M YCKOPEHHsI MPOLECCOB. J[aHHas coaepKaTenbHast TUHUSA OTKPBIBAET
HOBBIE BO3MOYKHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJIECNIEH pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJUTh HAWIYYIIEE PEUICHUE B NMPUKIAIHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKOro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  a0CTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IMPOSIBIICHUSA 3aKOHOB MAaTEMAaTUKHM B HAyKe, TEXHUKE W
uckycctBe. O0yyaronyecs y3HaT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XO/JI€ 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{ U MpejiaraloT HauboJiee YHUBEPCAIBHBIM S3BIK, O0BEIUHS IO
BCE pa3liesibl MaTeMaTUKU W €€ TPUIIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIC
MaTeMaTUYECKUE NUCUUILUIMHBI U UX TPUIIOKEHUS B enuHoe 1enoe. [Toaromy
BOXHO JlaTb  BO3MOXXHOCTh  OOydYaroleMycCs TMOHHMaTh  TEOPETHUKO-
MHO>KE€CTBEHHBIN SA3bIK COBPEMEHHOW MATEMaTUKH M HUCIOJb30BaTh €ro JJid
BBIPAXKEHUSI CBOMX MbICHE. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAyKd CJIeAyeT MPU3HATh CBOWCTBEHHYID €W CTPOrocTh OOOCHOBAaHHMM U
CI€0OBaHUE  OMNpEAEIEHHbIM  IpaBWJIaM  [OCTPOCHUS  JIOKA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O0y4YaloImMUXCsa, TMO3BOJISIET KM CTPOUTH CBOH
pacCy>KJIeHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHUsSA, KOTOPHIE MPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalllid, MCCIEOBAHUS STUX MOJENeH C TOMOIIBIO ammapara aiareOpbl U
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJ]aHUSI BIUIETEHBl B KaXXIbIM M3 pPa3lelIOB IPOIPAMMBI, IOCKOJIBKY BECh
Marepuall yu4eOHOTO Kypca LIUPOKO HMCHOJIb3YETCS I PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHuM peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOJIH30BaTh AHAIOTHIO, 0000IMATh U KOHKPETH3UPOBATH
npobnemy. JlesTenbHOCTh 1O (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
aHanu3a» 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

Panmonanbhabie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue Apoou. Ilpumenenue npobOeil U MpPOLEHTOB s
pelIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3IMYHbIX OTpacield 3HAHUW M PEealbHOU
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTENIBHBIMU  YHCIaMu. Moayib
JEUCTBUTEIIPHOTO 4YHUCIAa W €ro cBoicTBa. [IpuOnuxEHHBIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokaszareneMm. bunom HeroTona. Hcenonb3oBaHue
noaxoasnied  GOpMbI  3amUCH  JEWCTBUTENBHBIX YHUCEN JUIA  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HATYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
NENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsTuuHble U HaATypaibHBIC
Jorapudmel.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHT'€HC YHCIIOBOI'O apryMmMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXACCTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHBb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-CIIeICTBUS. HepaBeHCTBO,
pelIeHrne HEpPaBEeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS TIENBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJIEHBI OT OJHOW NMEpEeMEHHOMU. JleeHrne MHOrowieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbBIMU
kodpunmernramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTETICHU U KOPHHU.

WUppanuoHnanbHble  ypaBHEHUSI. OCHOBHbIE ~ METOAbl  pEILICHHUS
UppAIMOHAIBHBIX YPAaBHEHHI.

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

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.



Jlorapupmuyeckue  ypaBHeHUA.  OCHOBHBIE  METOJAbl  PELICHUS
Jorapu(pMUYECKUX YpaBHEHUIA.

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

Pemienue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUHBIX
ypaBHeHU. Onpenenutens MaTpulbl 2X2, €ro T€OMETPUYECKUUA CMBICI U
CBOWCTBA, BBIUMCJICHHE €ro 3HAYCHHS, NPUMEHEHHE ONPEACIUTENs s
pellleHus CUCTEMBbl JIMHEHWHBIX YypaBHEHHH. PelieHue NpuKIaaHBIX 3a1ad C
MOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lccienoBaHue TOCTPOSHHOM
MOJIEJTH C TIOMOIIBIO MATPHI] U OTIPEJICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOW CUTYallMHd C MOMOIIBIO
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 oOpaTHble (YHKIIHH.
Komnosunus dyukmuit. ['paduk dyaknuu. DnemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

O6nacTp onpenieNIeHUs] U MHOXKECTBO 3HaUeHu QyHkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHbIe M HEYETHbIE  (PYHKIIUH.
[lepuonuueckue  QyHkiuu.  [IpoMeXyTku  MOHOTOHHOCTH  (DYHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. HaunbGonbiliee 1 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 rpaduKk KOpHS N-Oi CTENEHU Kak (QyHKIUH OOpaTHOI
CTETICHHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

[loka3zatenbHast u morapudpmuyueckas GyHKIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUNA IS peIICHUsT YPaBHEHUIA.

Tpuronomerpuueckasi OKpy>XHOCTb, OIpEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

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

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

IlocnemoBaTempbHOCTH, CIIOCOOBI 3aJaHUs IIOCNIEAOBAaTeNbHOCTEH. MeTton
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



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

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaroas reomerpuyeckas mnporpeccus. Cymma OecKOHEUHO YObIBarolen
F€OMETPUYECKON IIPOrpeCcCUU. JIMHENHBIM U DKCIIOHEHIMAJIbHBIM pocT. Yucmuo
e. Gopmyna CiOXHBIX IPOLEHTOB. Vcnob30BaHUE MIPOTPECCUN TSI PELLICHUS
pealbHBIX 3a7a4 IIPUKIAAHOTO XapaKTepa.

HenpepobiBHble GyHKIMHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB Qynkiuid. CBolcTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIsl peLICHUs HepaBeHCTB. [IprMeHeHue CBOWCTB HENpPEpbIBHBIX
GyHKUMN 111 perieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojaHble  QyHKIMU.  OmnpejeneHue,
reOMETPUYECKUA U (U3MYECKHI  CMBICI  MPOU3BOJHON.  YpaBHEHHE
KacaTeJabHOU K TpaduKy (PpyHKIIHH.

[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 INPOLECCOB U SABJICHUH, IIPU PELICHUU 3aa4 U3 APYIUX
y4eOHBIX NTPEAMETOB.

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

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbubie u 1nenbie uucna. [IpuMeHeHHE TNPU3HAKOB JEIUMOCTH
HEIBIX YUCeN, HauOonpIuii obmui nenurens (nanee — HOJl) u HammensbImee
obmree kpatHoe (nanee — HOK), octaTkoB o momyinto, anroputma EBkinnna st
peuieHns 3a7a4 B UEJbIX Yuciax.

Kommnekcupie uncna. Anrebpanyeckas W TpUTOHOMETpudecKas (HOpMbl
3aMiCH KOMIUIEKCHOTO 4YHuCiIa. Apu(METHUUECKHE OmNeparii ¢ KOMIUICKCHBIMU
yuciamu. M300pakeHne KOMILIEKCHBIX YHUCEI Ha KOOPAMHATHOM MIIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHHM U3 KOMIUIEKCHOTO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  YHCEN M pemieHuss  (Qusudeckux U
r€OMETPUYECKHUX 3a/1au.

YpaBHeHUA 1 HEPABEHCTBA



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

OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHUH C  IOMOLIBIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTEeNbHbIX U JOrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIBl PEUIEHUS CUCTEM U COBOKYIHOCTEN palMOHAJIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHM, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 M3 Pa3IUYHBIX 00JlacTell HAyKd U peatbHOU
AKU3HU, THTEPIPETALMS [TOTYyUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

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 PELICHHS 3a1a4 C TapaMeTPaMU.

Ucnonb3oBanue rpaduxoB GYHKUUNA JUIsl MCCIENOBAaHUS IPOIIECCOB U
3aBUCUMOCTEM, KOTOPbhIE BO3HUKAIOT MPH PEIICHUHU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

[IpuMeHeHHEe TPOU3BOTHON K UCCIAEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTD
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBIIEro 3HA4YeHUU
HENpepbIBHON (YHKIIMHN HAa OTPE3Ke.

IIpuMeHeHne NpPOM3BOAHON Ul HAXOXKACHUSA HAWIIydlIero pPEIICHUSA B
IIPUKIIAJHBIX 3a/1adax, I ONpENEICHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJlaHHOTO (hOpMYION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEepBOOOpa3HbIX. [lepBooOpasHbie
arieMeHTapHbIX GyHKIuH. [IpaBuia HaxoXKAeHHs TEPBOOOPA3HBIX.

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

[IpumeHeHne mHTEerpana JJid HAXOXKJIEHUS IUIOIIAAel IJIOCKUX (puryp u
00BEMOB TEOMETPUIECKUX TETI.



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



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOyYarImerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJICHA POCCUUCKOTO OOIIECTBAa, MPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SBJICHUH,
poleayp TpakKJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIUSAMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON TPa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIBI, WCIIOJB30BAaHUE ATUX JOCTHKEHUN B JIPYTrMX HAyKaX, TEXHOJOTHSIX,
chepax SIKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C MPAKTHYECKUM T[PUMEHEHUEM JOCTHKEHHM HAayKH H
NEATENIbHOCThIO  yYEHOrO0, OCO3HAaHUE JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUMMYHBOCTh K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
WHTEpEcax 370pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaTaHCHUPOBAHHBIM
PEXHUM 3aHATAN W OTIbIXA, PETyNspHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznu4HbIM  cepaM  Npo(EecCHOHATBHOM  JAESITENIbHOCTH, CBSA3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccuu M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpPhl, MOHUMAHHUE BIHUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  MpPOLIECCOB HAa COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
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 HAYYHOI0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKH Kak c(epbl YeOBEUYECKOW AESTENbHOCTH, JTAINoOB €€
pa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTUS IMBUJIM3AIMH, OBJIAJICHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYUIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3zoBble Jornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA Uil OOOOIICHWS ¥ CpaBHEHUsS, KpPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHHMATh, (OPMYIHPOBATH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIC, CIMHIYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B (paKkTax, JTaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUAX, MIPEAJIaraTh
KPUTEPHH JIJIS1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



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

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJAEHUN (IIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATH aAPryMEHTAIHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

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

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UICKOMOE U JaHHOE, (JOPMHUPOBATH THIOTE3Y, apTyMEHTUPOBATh
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBEeKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBATH 0OOOIIEHNS U BBIBOJIBI 110 pe3ysIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl 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 IPE/ICTABICHHUS;

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

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHPOBATH CYXKJIECHHSI B COOTBETCTBHH C
YCJIOBUSIMH M LEISIMU OOLIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI 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 pa3HOIIACHS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCJIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaATh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCS PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN C Y4ETOM HOBOU
uH(OpMAaIIIH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HAaBBIKAMHM IIO3HABATENBHOW pedJeKCHd KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJaJIETh CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca U pe3ysbrara
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSM, OOBSCHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, NMPUHUMATH IIeIb
COBMECTHOU JEATEIHHOCTH, IJIAHUPOBATh OPTAHMU3AIMI0 COBMECTHON palOTHI,
pacrpenensTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBHIX popMax paboThl (00CYKAeHHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPJAUHUPOBATh CBOU JEUCTBUS C APYTUMHU WiICHAMU KOMAaHJbl, OI[CHUBATH



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce oOyyaroniuiics MOJIYy4UT CIETYIOLINE
MpEeAMETHBIE PE3YIbTAThI IO OTACIBHBIM TeMaM paboyelt mporpaMMbl y4€OHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIIO0, OECKOHEUHAs
nepuoanyueckas JApoOb, TMPOIEHTHI, HUPPAIMOHAIBHOE YHCIO, MHOMXECTBA
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHUs] TPUKIAAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHATh  NPUOMDKEHHBIC  BBIUMCICHHS, TIpaBUjiia  OKPYTJICHUS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BRIYMCIICHUI;

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

CBOOOJTHO  OMEpUpOBaTh  TOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJHO  OMEepUpOBaTh TMOHATHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTelIeM;

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

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

ONEpPUPOBATh IOHATUSMHM: AapPKCHHYC, apKKOCHMHYC M apKTaHICHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTH  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWJIBHBIC  YPaBHEHHS W ypaBHEHUSA-CIECACTBHS,
PaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh PAa3IMYHBIE METOJABl DPEIICHUS PAIMOHANBHBIX WM JPOOHO-
pallMOHANBHBIX YPAaBHEHUM, IPUMEHATh METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOM MEpEeMEHHOI,
MHOTOYJIEH C MeJbIMH KOd(ppUIIMEeHTaMU, KOPHU MHOTOWIEHa, MPUMEHSTh



JIeJIeHUEe MHOTOYJ€Ha Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u teopemy
Buera s pewienus 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIh MATPUILI 2 X 2 W €ro TeOMETPUYCCKUU CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 NI BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh ONPENSIUTEN IS PEIICHUS CHUCTEMBl JIMHCWHBIX YpaBHCHHM,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHH, HWCCIEA0BaTh TOCTPOCHHBIE MOJEIN C TIOMOIIBI0 MATPHI] |
oTpeeuTeNIeH, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICHCTBUH C KOPHSIMH JUIsl TIpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh CBOWCTBaA norapudmon TUISt npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOTHO ONEPUPOBATH MOHATUSIMU: UPPAIMOHAIIBHBIC, TTOKA3aTCIbHbIC H
JorapuMUYECKUE YpaBHCHUS, HAXOAUTh HMX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE dbopMyIIbI LTSt
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATh TMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  [Jisi pELIEHHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETTUPOBATh pPEAIbHBIC CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBISTh
BBIDQKEHUS, YpPaBHEHHWs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIH C UCTIOJIH30BAHUEM arlapara aareopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GbyHKIIMK, B3aUMHO OOpaTHbE (DYHKIIUK, KOMMO3HWIMS (QYHKIMH, Tpaduk
(GyHKITUH, BBITIOTHATD AJIEMEHTapHbIE peoOpa3oBaHus TpadukoB G yHKITUN;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMHU: 00JIACTh OMPENEIECHUS U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: YETHBIE W HEUETHBIE (PYHKIINH,
nepuogudeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
1 MUHUMYMBI (YHKIIMW, HAauOoJbIliee W HAWMEHbIEe 3HaueHne (yHKIHH Ha
MIPOMEKYTKE;

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



nokasaresieM, rpauk KOpHs n-0il CTeNneHu Kak (PyHKIIMU OOpaTHOM CTENEHHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

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

CBOOOJTHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M IpauKH, UCIOJIb30BaTh UX IrpaduKU IS peleHus
YPaBHEHUM;

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

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3a7a4 U3 IPYTUX yUeOHBIX MPEIMETOB U PeabHOU
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 0€CKOHEUHO yObIBaIOIasi FeOMETpUYecKas Mporpeccus, IMHEHHbBIN
U OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABIECHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCHU ISl PELICHHs pealbHBIX 3a]ad IPHUKIATIHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/IaHus MoCIIeI0BaTEeNIbHOCTEH, MOHOTOHHBIE u OTrpaHUYECHHbIC

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

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: HETPEPBIBHBIE (GYHKIWU, TOYKH
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpadrka GyHKIINH;

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

CBOOOJTHO OMEPHPOBATH MOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTeiabHas K rpaduky G yHKIINUH,

BBIUHMCIISITh  MPOM3BOJHBIE CYMMBbI, TMPOMU3BEICHMS, YACTHOTO U
KOMIIO3UIMHU JIBYX (DYHKIIUM, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX PYHKIINIA;

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

MHo:xecTBA U JIOTMKA:

CBOOOJHO OMEepUpOBaTh TMOHSATUSMH: MHOXKECTBO, OIEpallid HaJ
MHOXECTBaMU;



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

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: OIpEAeNIeHne, TeopemMa, ypaBHEHUE-
CIEJICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  OOBEKTa,  JI0KAa3aTeJbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce 0oOy4aromMiics MOJYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJbTAThI IO OTACIbHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBaTh MOHATUSAMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOKE€CTBA HAaTypaJbHbIX U LEJIBIX YUCEN, UCIIOIB30BATh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypaibHBIX YuWcen s pELICHHs 3aaad,
IPUMEHATH AIrOpUT™ EBKIMAA;

CBOOOJTHO ONEPUPOBATH TOHATHEM OCTaTKa MO MOJYJIO, 3alHChIBATH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTABIATh KOMIUIEKCHBIE YUCIIA B alredpandyeckou u
TPUTOHOMETPUYECKON (PopMe, BBITOIHATh apu(PMETHUECKHE ONEpallud C HUMHU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

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

OCYILECTBIATh OTOOp KOpHEH IMpH pEIIEHUHd TPUTOHOMETPUUECKOIO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO,
OPUMEHATh HE0O0XoAuMble (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCHUIIBHBIE CHUCTEMBI M CUCTEMBI-CICACTBUS, HAXOIUTHh
pelIeHnss CHCTEMBI M COBOKYITHOCTEM palHMOHAJIBHBIX, WPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalUOHaJIbHBIC, [I0Ka3aTeIbHBIC,
jgorapuMUUECKUE U TPUTOHOMETPUUYECKHME YypaBHEHUS U HEPaBEHCTBA,
coaep Kale MOYIU U IMapamMeTpsl;

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



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAJKEHUSA, YPaBHEHHS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 33JlayH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C MCHOJIB30BAHMEM alapaTta anreopsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpauKU KOMIO3ULUUHM (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEeI0BAaHUS U CBOMCTB KOMITO3HUIIMH JABYX (DYHKIIMIA;

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

CBOOO/IHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (PYHKIMW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
POILIECCOB.

Havana maTeMaTH4ecKOro aHajamnsa:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

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

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

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

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

UMETh IPEJCTaBICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHMU Ha IpPUMEpE
coctaBiieHUs MU PepeHINATBHBIX YPaBHEHUH;

pelaTth NpHUKJIaJHble 3aaul, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMAaTHUYECKOTO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabuble IIpakTnueckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHOK€eCTBO ACHCTBUTEIBHBIX YHCEIL.
1 Muorouwiensl. PaloHanbHbIE ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMbI JIMHEHHBIX YpaBHEHUH
2 Oynkuuu u rpadpuku. CreneHHas GyHKUIUS C 12 1
1[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTEHEHHU. 15 1
HppaumoHanbHble YypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 29 1
YpaBHEHUS
7 [Tocnen0BaTeNsHOCTH ¥ IPOTPECCUM 10
8 Henpepsisable pynkiun. [Ipoussonas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 2
3HaHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabublie IIpakTnueckue
n/n NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 29 1
MIPOU3BOJHOMN
2 [TepBoOOpa3Has U HHTETPa 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpryecKue HepaBEHCTBA
4 HpparnmonaibHbIe, MOKa3aTeIbHBIC U 24 1
sorapuMudecKue HepaBeHCTBA
KommiekcHble uncia 10 1
HatypasnbHble U Leble Yicia 10
Cucrembl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(QMHIECKHAX 12 1
ypaBHEHU M
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 16 2
3HaAHUUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
[1]
Jrj;—n Tema ypoka Bcero Konrpoarueie  Ipaxrueckue fl[:;‘?e}[nﬂ :)Igg)a[;?)llz;;eenbﬂme
padoTsbI padoThI pecypebi
1 MHO)KG\?JCTBO, oTiepariy HaJ MHOXECTBAMH H 1
HUX CBOMCTBA
2 Juarpammel Ditnepa-Benna 1
3 [TpuMeHeHHE TeOPETHKO-MHOKECTBEHHOTO 1
ammapara Jjisl peleHus 3a71a4
Panumonansaeie uncia. OOLIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
TIEPUOANYECKHE TPOOH
Panmonansueie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
TIEPUOANYECKIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yncia. PalimoHanbHbIC U 1
HWppAMOHAIILHBIE YHCIIa
9 ApE/I(I)MeTI/I‘{eCKI/IC OTIEPALIH C 1
JNEHCTBUTEIbHBIMA YHCIAMHU
10 Mozv[ym, JIENCTBUTENIHLHOIO YHCJIA U €TO 1
CBOJCTBa
11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPaBHUIIa 1

OKpYIJICHUSA, IPUKHUIKA U OLCHKA PE3yJIbTaTa




BBIUMCIIEHUH

12

OCHOBHBIE MCTOABI pCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI pCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI pCIICHUS LECIIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHoTrousIeHBI ¢ IETBIMHA KOYPPUITIEHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEUHBIX YpaBHEHUM

18

Pemenue cucteM TMHEUHBIX YpaBHEHUM

19

Marpuiia CuCTeMbl JJMHEWUHBIX YPAaBHEHHIA.
Onpenenurens MaTpUIBL 2X2, €10
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpUIBL 2X2, €10
reOMETPHYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpeaeIuTeNs sl peIeHUs
CUCTEMBI JINHEUHBIX YPaBHEHUU

22

Pemrenne npukiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

23

Pemenne MPUKIIAAHBIX 3a1a4 C IOMOIIIBIO




CUCTEMBI JIMHEHHBIX YPABHEHUN

24

KonTtposnsHas padota: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JIMHEIHBIX ypaBHEHUN"

25

OyHKIMA, CrI0coObI 3a1aHusT (PYHKIIHH.
B3aumno o6patnsie pynkuuu. Komnosunus

byHKINN

26

I'paduk pynkuuu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PyHKINN

27

OO6acTh onpeesieHus] © MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymu pyHkumm.
[TpomexyTKH 3HaK MOCTOSHCTBA

28

UeErtHpie 1 HEUETHBIE (DYHKITHH.
[lepuoanueckue pynkuuu. pomexyrku
MOHOTOHHOCTHU (YHKLIHU

29

MakcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
Hawuboupiiee u HanMeHbIIee 3HAYCHHUE
(YHKIIUM HA IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
JTMHEWHast QYHKITIU

31

DJeMEeHTapHOE UCCIIEIOBAaHKUE U TIOCTPOCHUE
rpaduKOB ATUX PYHKIHI

32

DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUI

33

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHom
HrroTtona

34

CreneHsb ¢ LEIBIM IToKa3aTeaeM. bruHoMm
HrroTtona

35

CrenenHast GyHKIUS C HATYpaJIbHBIM U
1esbIM nokaszatenem. E€ cBoiicTBa u rpaduk




KonTtponsHas padota: "Crenennas QpyHKIus.

36 E€ cBoiictBa u rpaguk”

37 ApupmeTrnuecKnii KOpeHb HATYPaIbHON
CTENEHU U €ro CBOMCTBa

38 ApupmeTrnuecKnii KOpeHb HATYPaIbHON
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUIH,
COJIepKalIiX CTENEeHH U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAKEHUIH,
COJIepKalliX CTENEeHH U KOPHU

a1 [IpeoOpa3oBaHMs YUCIOBBIX BbIpaXKEHUI,
COJIepKalliX CTENEeHH U KOPHU
Wppatmonanshble ypaBHeHUs. OCHOBHbIE

42 METO/IbI PEIICHUS UPPAMOHATHHBIX
ypaBHEHUU
Uppannonanbasie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAMOHATHHBIX
ypaBHEHUU
Uppanmonansueie ypaBHeHUus. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUM

45 PaBHOCHIIbHBIE TIEpEXO/Ibl B pemienun
UppalMOHAIILHBIX YPABHEHHI

16 PaBHOCHIIbHBIE TIEpEXOIbI B perueHnu
UppalMOHAIILHBIX YPAaBHEHHI

47 PaBHOCHIIbHBIE TIEpEXOIbI B pelleHH
HMPPALMOHAJIBHBIX YPaBHEHUU

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEICHUN

UppalMOHAJIBHBIX YpaBHEHUH




CBoiicTBa u rpaduk KOpPHS -0 CTETIEHU KaK

49 (GyHKIMH 00paTHOM CTENEHHU C HATypaTbHBIM
110Ka3aTesIeM
CpoiicTBa U rpaMK KOpHs N-Oi CTENEHU KaK

50 (GyHKIMH 00paTHOM CTEIEHU C HaTypaJIbHBIM
M0Ka3aresaem
KonTponsnas pabora: "CsoiicTBa u rpaduk

o1 KOpHs n-o¥ creneHu. MppanuoHanbHbIe
ypaBHEeHHUS"

52 CT@IIGHB C pPallMOHAIILHBIM TTOKa3aTeNIeM U €€
CBOICTBa

53 CTelieHb C pPallMOHAIILHBIM TTOKa3aTeNIeM U €€
CBOICTBa

54 CT@PGHB C PallMOHAIILHBIM TTOKa3aTelIeM U €€
CBOICTBa

55 [TokazarenpHas QyHKIHA, €€ CBOWCTBA U
rpadguk

56 Hcnons3oBanue Fpajl)I/IKa byHKINAA TS
pelieHus ypaBHEHUN

57 Hcnons3oBanue Fpabe/IKa byHKIAA TS
pelieHrs ypaBHEHUN

58 [TokazarenbHble ypaBHeHUsA. OCHOBHBIE }
METO/Ibl pEIICHHUsI TOKA3aTeIbHbIX YPAaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE }
METO/Ibl pEIICHHsI TOKA3aTeIbHbIX YPAaBHEHUN

60 [TokaszarenbHbie ypaBHEeHUSI. OCHOBHBIE §
METO/Ibl PEIIEHUS TOKA3aTEJbHbIX YPABHEHUN

61 KonTtponeHas padota: "[lokazarenbHas

¢ynkuus. [TokazarenbHble ypaBHEHUS"




62 Jlorapudm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecATUYHBIEC U HATYpaJIbHBIE JIOTapUPMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIE JIOTapUPMBI 1

67 [IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIITIX 1
JorapuQmsl

68 [IpeoOpazoBaHue BEIpAKEHHIA, COACPIKAIITIX 1
Jorapu@msl

69 [IpeoOpazoBaHue BRIpAKEHHI, COACPIKAIIIX 1
Jorapu@msl

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonws3oBanue rpaduka GyHKIUU IS 1
pelIeHNs] ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIUU A5 1
pelIeHNs] ypaBHEHUI
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC

74 METO/IbI PEIICHUS JTOTaPUPMUUECKUX 1
ypaBHEHUI
Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/IbI PEIICHUS JTIOTaPUPMUUIECKUX 1
ypaBHEHUI
Jlorapupmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX 1

YpaBHEHUI




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

77 N 1
JOTapu(PMUICCKUX YPABHCHHIMA

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT 1
JOTapu(PMUICCKUX YPABHCHHIMA

79 KonTtponsHas padota: "Jlorapupmuaeckas 1
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHTCHC U KOTAaHT€HC 1
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTCHC U KOTAHTE€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YICJIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,

84 oTpeieJICHuEe TPUTOHOMETPUUYECKUX ()YHKIIUHA 1
YICJIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,

85 oTpeieJICHUE TPUTOHOMETPUUYECKUX (YHKIIUHA 1
YHCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1

90 Hpeo6pa30vBaHI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPKEHUN

91 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1

BBIpaKEHUN




[IpeoOpa3oBaHKe TPUTOHOMETPHUECKUX

92 . 1
BBIpKCHUI

93 [IpeobpazoBaHre TPUTOHOMETPHUECKUX 1
BBIPAKEHUN

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Penrenne TpUroHOMETPHUECKUX YpaBHEHUH 1

96 Penrenne TpUrOHOMETPHUYECKUX YpaBHEHUH 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

98 Penrenne TpUrOHOMETPHYECKUX YPaBHEHUH 1

99 Pemnienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

100 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1
KonTponbnas pabora: "Tpuronomerpuueckne

101 BBIPAKEHUS U TPUTOHOMETPHUECKHIE 1
ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS

102 mocJieIoBaTeIbHOCTEH. MeTo 1
MaTeMaTU4YeCKON HHAYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE

103 nocieaoBarenbHOCTH. McTopus ananmza 1
OECKOHEYHO MaJIbIX

104 Apubdmernueckast Iporpeccus 1

105 ['eomeTpuueckas nporpeccust

106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccust

107 CymMMa 6eckOHEeUHO yOBIBaOLIEH 1
reOMEeTPUUECKOM Iporpeccuu

108 JIMHENHBIN U SKCIOHEHIUAIIBHBIN POCT. 1

Yucio e. cDO]I)My.]'Ia CJIOKHBIX IMPOLCHTOB




JIMHENHBIN U SKCOHEHUHUAIBHBIN POCT.

109
Yucno e. Dopmyina CI0KHBIX POLEHTOB

110 Hcnonb30BaHue nporpeccuu sk peuieHus
peaJIbHBIX 3aJ1a4 PUKJIAJHOTO XapakTepa

111 KonTtponsnas padora: "[locnemoBaTenbHOCTH
u nporpeccun”

112 HenpepriBHbIE (YHKIIMHM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMNITOTHI I'pa)uKOB
byHKIINN

114 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKITUH HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB

117 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB

118 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB

119 [IpumeHeHne CBONCTB HEMPEPBHIBHBIX
GyHKIMM JUIs perieHus 3aa1a4

120 [IpumeneHne CBONCTB HEMPEPHIBHBIX
GyHKIMH JUIs perieHust 3aa4

121 IlepBas u BTOpas Mpou3BOHbIC (PYHKIIMH

199 Omnpenenenue, TeOMETPUUECKUN CMBICIT
MIPOU3BOTHOM

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaguKy
byHKIIH

125 VYpaBHeHHE KacaTeTbHOU K TpaguKy




GbyHKITIHI

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (QYHKIUIH 1
127 [Ipon3BoHBIE AIIEMEHTAPHBIX (QYHKIUI
198 [TpousBoiHASI CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIIO3UIINH (DYHKITUI
129 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, 1
JaCTHOTO Y KOMIIO3HIIHH (DYHKITUI
130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI
131 Konrponbsnas pabota: "Ipoussoanas” 1 1
132 [ToBTOpEenHME, 0600IIEHNE, CHCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "OyHkimn"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAS paboTa
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie IlpakTnueckue
n/n yp Bcero 5 P pﬁ u3ydeHusi oOpa3oBaTe/bHbIE
ThI ThI
pabo pabo pecypcsl
1 [IpumeHeHne Mpon3BOIHOM K HCCIIEI0BAaHUIO 1
(yHKIIMN HA MOHOTOHHOCTD U 9KCTPEMYMBI
2 [IpumeHeHue npor3BOIHON K HCCIEA0BAHUIO 1
(yHKIIMN HA MOHOTOHHOCTD U O9KCTPEMYMBI
3 [IpumeHeHne Mpor3BOIHOM K HCCIIeI0BAaHUIO 1
(hyHKIIUN HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpumeHeHne Mpor3BOIHOM K HCCIIeI0BAaHUIO 1
(yHKIIMN HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHne Tporu3BOIHOM K UCCIEIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
6 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxaenue HaubobIIero 1 HANMEHBILIETO
7 3HAYCHMS HENMPEPhIBHON (QYHKITUN Ha 1
OTpE3Ke
HaxoxaeHne HauOobIIero 1 HAMMEHbBILIETO
8 3HAYEHUS HEMPEphIBHON PYHKIMU HA 1
OTpE3Ke
HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
9 3HAYEHUS HEMPEphIBHON PYHKIMU HA 1
OTpe3Ke
HaxoxaeHne HauboIbIIero 1 HANMEHBILIETO
10 3HAa4YeHUs1 HeNPEPhIBHON (PYHKIIMM Ha 1

OTPE3KC




11

Haxosxnenne HanOoJIbIIEro M HANMEHBIIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIIMH Ha
OTpE3Ke

12

Haxoxaenne HauboIbIIero 1 HAMMEHBILIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIMH Ha
OTpE3Ke

13

[IpumeneHne nporu3BOTHOM SISl HAXOXKICHUS
HAWIYYIIErO PEIICHUS B IPUKIAIHBIX
3ajjagax

14

[IpumeneHne Tporu3BOTHOM TSl HAXOXKICHUS
HAWIYYIIErO PEMICHHS B TPUKIAIHBIX
3a/1ayax

15

[TpumeneHnne nporu3BOTHOM JIs
OTIPENIeTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a7aHHOTo (GOPMYIION UITH
rpaguKoM

16

[Ipumenenne nporu3BOTHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPECHUS
nporiecca, 3aaHHOTo (GOPMYIION UITH
rpagpukoM

17

Kommnozumus hyHkimii

18

Kommnozumus hyHkimii

19

Kommnosunus ¢yHkimii

20

I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOU TJIOCKOCTH

21

I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOMU MJIOCKOCTH

22

KonTtponeHas padota: "Mccnenoanue
(YHKIIUH C TOMOTIIBIO TPOU3BOHON"




[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO

23
1epBOOOPA3HBIX

24 [TepBooOpa3HbIe dNIEMEHTAPHBIX ()YHKIIHIHA.
[TpaBwira HaX0XKACHHS TIEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe dNIEMEHTAPHBIX ()YHKITHIA.
[TpaBwuira HaX0XJACHHS TEPBOOOPA3HBIX

26 NHuterpai. ' eoMeTpuyecknii CMBICHT
WHTETpaia

7 Brruncnenue onpenenéHHOro HHTErpaia 1o
dhopmyne Herotona-JleliOnura

28 Berarcnenue onpeneéHHOro HHTETrpaia 1o
dhopmyne Herorona-JleliOnura

29 [TpuMeHeHre HHTETpaTa TSl HAX0XKACHHUS
TJIOIA N TIIIOCKUX (pUTyp

30 [IpumeneHue uHTErpana st HAXOXKACHUS
00BEMOB reOMETPHUECKHX TEJl

31 HpHMepLvaemeHHﬁ nuddepeHnaTbHBIX
yYpaBHEHHUI

39 HpI/IMepBIUpeI_HCHI/Iﬁ muddepeHnnanTbHbIX
ypaBHEHUU
MaremaTtuueckoe MOJIEIUPOBAHUE PEaIbHBIX

33 MPOIIECCOB C MOMOIIBIO U hepeHITnaTEHBIX
ypaBHEHUI

34 KOHTpOJ‘II;Ha}I pabora: "IlepBooOpa3Has u
UHTErpa

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX

CBOMcTBA U rpauKu




Tpuronomerpuueckue GyHKIUH, UX

37 . 1
CBOICTBaA U rpaduKu

38 Tpuronomerpruyeckue QyHKIIHH, UX 1
CBOICTBa U rpaduKu

39 Tpuronomerpruyeckue QyHKIHHA, UX 1
CBOMCTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHHH C TIOMOIIIIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH € TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YPaBHEHMH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Penienne TpuroHOMETpHUECKUX HEPABEHCTB 1

45 Penienne TpUroHOMETpHUECKUX HEPABEHCTB 1

46 Penienne TpUroHOMETPUYECKUX HEPABESHCTB 1

47 Penienne TpuroHOMeTpHUECKUX HEPABECHCTB 1
Kontponbhas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHIA. 1
Tpuronomerpuyecknue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIIECHHS 1
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS 1

IOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEBIC MCTOAbI PpCHIICHUS

o1 [10Ka3aTeJIbHbIX HEPABEHCTB

52 OcCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUIEeCKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILIEHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MIUIECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PELLICHUS
Jorapu(MIUIECKUX HEPABEHCTB

57 OCHOBHBIE METOIbI PELLICHUS
MppallMOHAIbHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI PEILICHUS
MppallMOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIbI PELLICHUS
HppallMOHAJIbHBIX HEPABEHCTB

60 OcHOBHBIE METOIbI PELICHUS
UppallMOHAJIbHBIX HEPABEHCTB

61 I'padmyeckue meTo bl pemieHus
HppalMOHAIILHBIX YPABHEHHI

62 I'padmyeckue MeTo b1 pemieHus
UppalMOHAIILHBIX YPAaBHEHHI

63 I'padmyeckue meTopl pemieHus
MOKa3aTeJIbHbIX YpaBHEHUN

64 I'paduueckue MeTo bl peleHus
II0Ka3aTEJIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peleHus




norapu(pMHUUECKUX YPaBHEHUI

66

I'padmgeckue MeTOIBI pemeHus
Jorapru(MUICCKUX HEPABEHCTB

67

I'padmyeckue MeToapI peIeHUS
Jorapu(MUICCKUX HEPABEHCTB

68

I'paduueckue MeToabI pelICHUS
MO0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
YpaBHEHUU

69

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
ypaBHEHUU

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JOrapu(GMUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToapl perieHus
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
HEPABEHCTB

72

Kontponbnas padota: "MppanmonaibHele,
MoKa3aTesbHbIE U JIOTapU(MUIECKHE
HepaBeHcTBA"

73

KomrmiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUYecKas (popMbl 3arucu
KOMIIJIEKCHOTO YHCJIa

74

KowmmnekcHeie yncna. Anrebpanueckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIIJIEKCHOTO YHCJIa

75

ApugpmeTrueckue onepanum ¢
KOMIUIEKCHBIMU YHCJIAMU

76

ApugpmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIAMHU




N300parkeHne KOMIUIEKCHBIX YHCET Ha

" KOOPJMHATHOM MJIOCKOCTH

78 I/I306pa)K€HI/ICUKOMHJIeKCHI>IX qrcen Ha
KOOPJMHATHON IJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCJIa

80 ®opmyia Myaspa. KopHu n-o¥i ctenesu u3
KOMIIJIEKCHOTO YHCJIa
[IpumeHeHre KOMIUIEKCHBIX YHCEI JUIs

81 pemieHns pU3NIeCKUX U reOMETPUIECKUX
3a/1a4

82 KOHTR‘OJ'II)HaSI pabota: "KomruiekcHbie
qucia

83 HarypanbsHble u 11e1p1e uncia

84 HarypanbsHbie u 11e1p1e yncia

85 IIpuMeHeHre MPU3HAKOB AETUMOCTH LIEIbIX
qucen

86 [IpuMeHeHue MPU3HAKOB AETUMOCTH LIEIIbIX
qucen

87 [IpuMeHeHMe MPU3HAKOB AEIUMOCTH LIEIIbIX
yucen: HOJ u HOK

88 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEINIbIX
yucen: HOJl u HOK

89 [IpuMeHeHue MPU3HAKOB AETMMOCTH LENIbIX
YHCEN: OCTATKU IO MOTYJIIO

90 [IpuMeHeHne MPU3HAKOB AEIMMOCTH LIENIBIX
YKCEJI: OCTATKH 110 MO0

91 [IpuMeHeHne MPU3HAKOB AEIMMOCTH LIENIBIX

YHUCCII: AJITOPHUTM EBknupga mis peUiCHUs




3aJa4 B I CJIbIX YUCJIaxX

KonTpomnpHas padora: "Teopus menbix
yucen"

92

Cucrema 1 COBOKYITHOCTb YPaBHEHHH.
93 PaBHOCHIIBHBEIE CHCTEMBI M CUCTEMBI-
CIIEICTBUS

Cucrema ¥ COBOKYITHOCTh YPaBHEHH.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

OcHOBHBIC MCTOABI pEIICHUSA CUCTEM U

95 N .
COBOKYITHOCTCHU pallMOHAJIBHBIX YPABHCHHUU

OCHOBHBIC METO/TbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHATBHBIX
ypaBHEHUU

OcHOBHBIC MCTOABI PEIICHUSA CUCTEM U

97 9 .
COBOKYITHOCTEH MOKAa3aTeNIbHbIX YPaBHEHHH

OcHOBHBIC MCTOABI PEIICHUSA CUCTEM U

98 . .
COBOKYITHOCTEH MOKAa3aTeJIbHbIX YPaBHEHHH

OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIECKUX
ypaBHEHUM

OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
100 COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUI

[TpumeHeHNEe CHCTEM K PELICHHUIO
MaTeMaTH4eCcKuX 33/1a4 U 3a/1a4 13

101 pa3nuyHbIX 007acTeil HAyKH U pealbHOM
KHU3HU, UHTEPIpEeTalns HOTYyIeHHBIX
pe3yabTaToOB

102 IIpuMmeHeHNEe CUCTEM K PELLIEHUIO




MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JaCTe HAyKHU U peallbHOMN
YKU3HHU, HHTEPIIpETaLUs [TOJYy4CHHBIX
pE3yJIbTaTOB

[IpuMeHeHNne HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a]a4 U3

103 pa3MYHBIX 00J1acTeil HAYKH U peabHOM
KU3HU, HHTEPIPETANS TIOTyICHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cuctemsr

104 paIMoHAIBHBIX, HPPAMMOHATBHBIX
MOKa3aTEeNBHBIX U JIOTapU(HMUIECKAX
ypaBHeHUH"

105 PannoHaneHbIE ypaBHEHUS € TapaMeTpamMu

106 PanmonansHbIC HEPABEHCTBA C TapaMeTPaMHU

107 PanrionanbHbBIE CUCTEMBI € TapaMeTpamMu

108 WppanmonaisHble ypaBHEHUs, HEPaBEHCTBA
C mapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHeHUs, HEPABEHCTBA
C mapamMeTpaMu

113 Jlorapudmudeckue CuCTEMBI ¢ MapaMeTpaMu

114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTrpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYaLlMH C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEN PeaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPAaBHEHHUM C
rapaMeTpamMu

119

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEN peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPABHEHHUM C
rapaMeTpamu

120

Kontponbhas padoTa: "3agauu ¢
napameTpamu"

121

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHuil: "YpaBHeHUs"

122

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus"

123

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus. Cuctembl ypaBHEHU '

124

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHuii: "HepaBencrna"

125

[ToBTOpEeHue, 060061IeHNE, CCTEMAaTH3alUs
3HaHuii: "HepaBencrna"

126

[ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui: "HepaBencrtna"

127

[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs
3HaHui: "[IponsBoaHas u €€ npumeHeHue"




[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3 AN

128 o R " 1
saanwmii: "[Ipon3BoaHas u e€ mpuMeHeHUE
129 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
130 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHuii: "VHTErpan u ero npumeHexHue"
131 [ToBTOpenue, 0600IIeHNEe, CHCTEMATH3AITIS 1
3HaHui: "Oyakuun"
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHKIMNK"
133 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMNK"
134 HWrorosas KOHTpoJIbHas paboTa 1 1
135 Hrorosas koHTpoOJIbHAs paboTa
136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMAaTU3alHs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






