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HOACHUTEJIBHASA 3AIIMCKA

VYuebHbIll Kypc «Anredpa U Hayaia MaTeMaTHYECKOr0 aHaIN3ay SBIISICTCS
OJTHUM W3 HanboJyiee 3HAYUMBIX B IIPOrpaMMe CpeHEro ooIero oopa3oBaHus,
MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00ECMEeYMBAET MHCTPYMEHTAIBHYIO 0a3y Nis
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroil CTOPOHHI,
dbopMupyeT TorTuYecKoe U adCTPAKTHOE MBIIIJICHUE O0Y4YaroIIUXCsl Ha YPOBHE,
HEOOXOAMMOM JIJII OCBOCHHUS HWH(OpPMATUKH, OOIIECTBO3HAHUSA, HWCTOPUH,
CJIOBECHOCTH W JAPYrUX JUCHUILIMH. B pamkax maHHOro ydeOHOro Kypca
oOydJaromuecs: OBJAJACBAIOT YHHUBEPCATHHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi GOpMYJIMPYET CBOU JOCTUKEHUS B MaTeMaThuieckon opme.

VY4ebHbIi Kypc anreOpsl U Hadyajdl MaTeMaTHYeCKOro aHaIN3a 3aKJIa/IbIBacT
OCHOBY JJIsi YCHEIIHOIO OBJAJICHUS 3aKOHAMU (U3UKU, XUMHUH, OUOJIOTHH,
MMOHUMAaHUS OCHOBHBIX TEHICHIIMUA Pa3BUTHS SKOHOMHUKA W OOIIECTBEHHOU
KU3HH, TIO3BOJISICT OPHCHTHPOBATBHCSI B  COBPEMEHHBIX ITU(PPOBBIX W
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HUCIOJIb30BaTh WX JUJIS JAJIbHEHUIIErO
oOpa3oBaHHsS W B TIIOBCEIHCBHOW JKM3HW. B TO e BpeMs OBIQJcHUE
aOCTpaKTHBIMU W  JIOTMYECKH CTPOTUMH KOHCTPYKIMSIMU — aireOpbl |
MaTEMaTHYECKOTO aHalli3a pPa3BHBAET YMCHHWE HAXOIUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh UICTUHHOCTD, JIOKA3bIBATh YTBEPKIACHUS C TMOMOIIBIO MHAYKIIHH
U paccyxaaTh JEAYKTHBHO, HUCIOJB30BaTh OOOOIICHHE W KOHKPETH3AIHUIO,
a0cTparmpoBaHie H aHAJIOTHIO, (OPMHUPYET KpEaTUBHOE W KPHUTHYECKOE
MBIIILICHHUE.

B xone u3yuenus yueOHOro kypca «Anredpa u Hadajga MaTeMaTHYECKOTO
aHaM3a» 00YyJaroIIMecs MOTYJYaloT HOBBIM OIBIT PEIICHUS MPUKIIATHBIX 3a7a4,
CaMOCTOSITETTLHOTO ~ TOCTPOCHHSI ~ MAaTEeMAaTHYECKUX  MOJENeH  peallbHBIX
CUTYallUi, HHTEPNPETAUN TOJYyYEHHBIX PEUICHUHN, 3HAKOMATCS C MpUMepaMu
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH B TMpHUPOJE, HAyKe W MCKYCCTBE, C
BBIIAIOIIMMHUCS MaTEMaTUYECKUMU OTKPHITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc 001ajaeT 3HAYUTEIILHBIM BOCIIUTATEILHBIM ITOTEHITAATIOM,
KOTOPBIA peanu3yercs Kak uepe3 Y4YeOHBIM MaTepuan, CrnocoOCTBYIOIIUMA
(GhOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuuky yueOHoMm
NEATeNILHOCTH, TpeOyIole MpOoJOIKUTEILHON KOHIEHTPAllMM BHUMAHMUS,
CaMOCTOSITETbHOCTH, AaKKYpPaTHOCTH UM OTBETCTBEHHOCTH 3a TMOJYYCHHBIN
pe3ynbTar.

B ocHoBe meromuku oOydeHus anreOpe ¥ HavajlaM MaTeMaTUYeCKOTo
aHaM3a JISKUT JeSTETHbHOCTHBIN TPUHIIUI O0y4eHUS.



B crpykrype yueOHOro kypca «Anredpa M Havyajla MaTeMaTHUYeCKOro
aHajiu3a» BbIACNEHBl CIEAYIOIIUE COACPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucna wu  BpluHciaeHUs», «DPyHKUMKM W Tpadukn», «YpaBHEHHS H
HepaBeHCTBay», «Hayana MaTemMaTHUeCcKOro aHamm3a», «MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE coaepkKaTelbHO-METOAMYECKUE JIMHUM  M3y4aroTcsl Ha
MPOTSHKEHUU ABYX JIeT 00y4eHHUsI Ha YPOBHE CpeaHero oOiiero oOpa3oBaHUs,
€CTECTBEHHO JOMOJHSSA APYT Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMHU
U pazzaenaMu. [[aHHBIA y4eOHBIA KypcC SIBISIETCSA MHTETPATHUBHBIM, MOCKOJBKY
o0benuHsAET B cebe Ccoiep)KaHUE HECKOIbKMX MaTeMaTHYeCKUX AUCIHUILINH,
TaKUX Kak anredpa, TPUTOHOMETPHUS, MaTeMaTHUYeCKUW aHallu3, TEOpHs
MHOXKECTB, MaTemaruueckas Joruka u gpyrue. [lo wmepe Toro kak
o0yuyaroliecs: OBlIaieBaloT BCE Oosee MUPOKUM MATEMaTHYECKUM armapaTom,
y HHUX IOCJIE0BAaTEIbHO (OPMUPYETCS U COBEPILEHCTBYETCS YMEHUE CTPOUTH
MaTEeMaTHYECKyl0 MOJIelb peajlbHOM  CHUTyallud, MPUMEHATh 3HAHMUA,
MOJTy4YeHHBIC MPH U3y4EeHUH y4eOHOTo Kypca, JUId PEeIlICHUS CaMOCTOSTEIbHO
c(opMyJIUPOBaHHOM MaTeMaTHYECKOM 3aJayd, a 3aTeéM HWHTEPIpPETUPOBATH
CBOH OTBET.

ConepxarenbHo-MeToauueckass  JUHMS  «YUucima W BBIYUCIICHUS»
3aBepiIaeT (GOpPMUPOBAHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTEIHHBIX YHCET,
KOTOpOe OBLJI0O HAYaTO Ha YPOBHE OCHOBHOIO 00111ero oOpazoBanus. Ha ypoBHe
cpemHero oomero oopasoBanusi 0co00e BHUMAaHHUE yaemsieTcss (hOpMHUPOBAHUIO
HaBBIKOB PAIlMOHAJILHBIX BBIUMCICHHM, BKJIIOYAIONINX B CeOS MCIOIH30BAHHE
pa3nuyHbBIX (GOpM 3alKUCH YHUCIA, yYMEHHE JellaTh MNPHUKUIKY, BBIIOIHAThH
npuOIKEHHBIC BBIYUCIICHUS, OIEHUBATh YHCIOBBIE BBIpaXKEHUs, paboTaTh C
MaTEMaTUYECKUMHU KOHCTAaHTaMHU. 3HAKOMbIE OOy4arolMMCs MHOXKECTBA
HATYpaJIbHBIX, IIEJIbIX, PAIIHOHANBHBIX U JIEUCTBUTEIBHBIX YHCEN TOMOIHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX 4Hucel. B KakaoM H3 O3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CHEIH(PHUUECKHE 3aJaddl U ONepaluu:
JICJIEHUE HAIleJl0, ONEPUPOBAHME OCTaTKaMH HAa MHOYKECTBE IIEJIBIX YHCEN,
0coOble CBOMCTBA pallMOHAIBHBIX U UPPALMOHAIIBHBIX YUCEIl, apuMeTnyecKkue
olepanny, a TaKKe€ M3BICYCHHE KOPHS HATYypaIbHON CTEIEHW Ha MHOXECTBE
KOMIUIEKCHBIX uHcel. braromaps mocienoBaTebHOMY PacHIMPEHUIO0 Kpyra
WCIIONIb3YEMBIX UYHCENT W 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX TPUMEHEHUS IJis
pelieHusl pa3iMuYHbIX 3a1ad  (HOpMHUpYETCs MpPEICTaBICHHE O EIUHCTBE
MaTeMaTHKN KaKk HAayKd U e€ poJH B MOCTPOCHUU MOJEJCH peabHOTO MHpa,
IIUPOKO UCTIONB3YIOTCS 0000IIEHNE U KOHKPETU3AIIMS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PEATU3YeTCs Ha MPOTSIKEHUU BCETO
o0OydyeHHsT Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHMs, MOCKOJIbKY B KaKJIOM



paznene IIporpamMMbl HpeaycCMOTPEHO PEIIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynpTaTe OOydarolluecss OBJAJEBAIOT Pa3IMYHBIMM METOJAaMHU pEIICHUs
pallMOHANIBHBIX, HPPAlMOHAIBHBIX, IOKA3aTENbHbIX, JIOTapU(PMHUUYECKUX H
TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB M CHUCTEM, a TakKKe 3ajady,
colepkamux napamerpsl. [lonmydeHHbIE YMEHHS IIMPOKO HCIIOJB3YOTCS IpU
UCCIENOBaHUM (PYHKUMI C TIOMOUIBIO MPOU3BOAHOW, TMpPH  PELICHUU
OPUKIAAHBIX 33a4 W 33/Ja4 Ha HaxOXJACHHE HauOOJbIIMX M HAUMEHBIIUX
3HaueHui GyHKuuu. JlaHHas copeprkaTenbHas JUHUS BKIIOYAET B ceOsl Takke
(dbopMUpOoBaHUE YMEHUW BBINOJHATH PAcu€Thl MO (QopmysiaM, Ipeodpa3oBaHUs
palMOHATIBHBIX, HPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHUN, a
TaK>Ke BBIPAKEHUM, COIepkKAIIMX CTENEeHU U Jorapudmel. biarogaps u3ydenuto
anreOpayeckoro  Marephana  MPOUCXOAUT  JaNbHEWIee  Pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHUS 00y4aromuxcs, GOpMUPYIOTCS
HABBIKM JIEAYKTUBHBIX PAaCCYXIECHUU, pabOThl C CHMBOJBHBIMU (hopMamu,
MIPEICTABIICHNUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEl B BHJE pPAaBEHCTB U
HepaBeHCTB. AnreOpa mnpeniaraeT 3(pQeKTUBHbIE UHCTPYMEHTBI AJI PELICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lay, HarjsgHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK sI3bIKa HAYKH.

CopepxatenbHo-MeToAnYecKass JIMHUS «DyHKIUU U TpaQuKW» TECHO
NEeperIeTaeTcsl ¢ APYTMMH JIMHUAMHM Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IOCJIEAOBATEIBHOCTh H3ydeHUs Marepuana. l3ydeHue
CTENIEHHOW, TMOKAa3aTeJbHON, JOrapu(pMUYECKOd ¢ TPUTOHOMETPUUECKHUX
GbyHKIIMNA, UX CBOMCTB M TpadUKOB, WCIOJIb30BaHUE (DYHKIMN N7 pEHICHUS
3a/1a4y U3 JPYruX y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEIICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
5TOM OoOJIblIIOE BHHMAHHME YHAeNseTcss (OPMHPOBAHHIO YMEHHUS BBIPAXKaTh
dbopMynamMu 3aBUCHMOCTH MEXKAY Pa3IUYHBIMU BEJIUYMHAMH, HCCIEIOBATh
noJlydyeHHbIe (PYHKINUU, CTPOUTH UX Tpaguku. Matepuai 3Toi conep:kaTelbHON
JVUHUM HAlleJIeH Ha Pa3BUTHUE YMEHUU W HAaBBIKOB, MO3BOJISIIOIIMX BBIPAXKAThH
3aBUCUMOCTH MEXAY BEJIUYMHAMH B Pa3MyHOM (opMe: aHaTUTHUYECKOM,
rpajuueckoii u cioBecHOM. Ero wu3yyeHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMHYECKOTO MBIIIJIEHUSI, CTIOCOOHOCTH K 00OOIIEHNIO M KOHKPETU3aluH,
WCIIOIb30BAHUIO AHAJIOTHM.

ConepxarenbHast muHUs «Hauana MaremMaTHUeCKOro aHajin3ay MO3BOJISIET
CYLIECTBEHHO pPAaCHIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK M MPHUKIATIHBIX
3a/1a4, JOCTYMHBIX 00yYaromuMcs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpaduKH CJIOXKHBIX (YHKIHA, OMNpENesTh WX HAWOOJbIINE U
HAaUMEHbIIME 3HAYEHUs, BBIUUCIATD TUIOMAAU GUryp u 00bEMBI TEJ, HAXOIUTh



CKOPOCTH U YCKOPEHUS MporieccoB. JlaHHas comepikarenbHas JHHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TIOCTPOCHMSI MAaTEMAaTHUYECKHX MOJeNiel pealbHBIX
CUTYaIlli, MO3BOJISIET HAXOIUTh HAWIy4Illee PEHICHUE B MPHUKIAIHBIX, B TOM
YHUClie COLMATbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMU
MaTEMaTUYeCKOr0  aHajiu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(hopMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINIICHUS, (POPMUPOBAHUIO YMECHHMA
pacmo3HaBaTh TMPOSBJICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHUKE U
uckyccte. O0yJaronmecs y3HAIOT O BBIJAIOMIMXCS Pe3yJbTaTaX, MOTydeHHBIX
B XOJIC pa3BUTHS MaTEMAaTHKHN KaK HAyKH, H 00 MX aBTOpaXx.

CopepxaTtenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTUKA» BKIIFOYACT
B ce0sl 3JIEMEHThl TEOPUU MHOXKECTB M MaTEMaTHYECKOM Joruku. TeopeTuko-
MHOXECTBEHHBIC TPEJCTABICHUS TMPOHU3BIBAIOT BECh KypC MIKOJIBHOM
MaTEeMaTUKU U TpejiaraloT Haubojiee YHUBEPCAIbHBIM SA3bIK, 00BEIUHSIONIMIMA
BCE pa3leibl MaTeMaTUKH M e TPUIIOKEHUN, OHHU CBS3BIBAIOT pa3HBIE
MaTeMaTUYeCKHe MUCIUIUIMHBI U WX TPUJIOKEHUS B enuHoe 1ienoe. [loatomy
BaXHO  JIaTb  BO3MOXKHOCTh  OOydJaromiemMycs TMOHHUMAThb  TEOPETHUKO-
MHOKECTBECHHBIA SI3bIK COBPEMEHHOW MaTEMaTHKH M HCIOJL30BaTh €ro s
BBIPQXKEHUSI CBOMX MbICHEH. JIpyrMM Ba)KHBIM TMPU3HAKOM MaTeMaTHUKHU Kak
HAyKd CIEAyeT NpHU3HATh CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHUU U
CIIEZIOBaHHE  OMpEACNEHHBIM  MpaBWJIaM  TOCTPOEHHUS  JIOKa3aTebCTB.
3HaKOMCTBO C DJIEMEHTAMH MaTEMaTUYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIINUICHHSI OOyYaloIUXCs, TO3BOJIIET WM CTPOHWTH CBOHM
pacCyKJIeHHUs Ha OCHOBE JIOTHYECKHMX TpaBwiI, (QOPMUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa M Hayala MaTeMaTHYECKOrO aHalu3a
MPUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOTO MOJCITUPOBAHNUS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENEH peasibHbIX
CUTYaIlMii, MCCIEeIOBaHUSI ATHUX MOJENEeH C MOMOIIBIO ammapaTta aireOpsl U
MaTEMaTUYECKOTr0 aHajan3a, UHTEPIIPETAIlMH MOJIYYeHHBIX pe3ybTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbli M3 pa3JelioB MPOTpaMMbl, IMOCKOJBKY BeCh
Marepuall y9eOHOro Kypca IMIUPOKO HCIOMB3YeTCs IS PEIICHHS MPUKIIATHBIX
3amady. [lpum pemieHuM peanbHBIX MPAKTHUECKUX 3aad  O0ydaroluecs
pa3BUBAIOT  HAOMIOAATENTPHOCTh, YMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCIOJIH30BAaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npoOsiemy. JlesTensHOCTh 0 (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a7a4 OpraHU3yeTcs B IpoIlecce M3ydeHus BceX TeM yueOHOoro Kypca «Anredpa
U HavaJla MaTeMaTUYECKOTO aHATHN3a.



Ha wu3yuenue yueOHOro kypca «AnreOpa M Hayajga MaTeMaTUYECKOIO
aHaiam3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 4yaca B HEJIEIO), B
11 xmacce — 136 yacoB (4 yaca B HEAEIO).



COILEPKAHUE OBYUEHUA
10 KVIACC

Yuciaa u BIYMCICHUS

Paunonanbabie yncna. OObIKHOBEHHBIE U JECATUYHBIE POOH, MPOLEHTHI,
OeckoHEeUHbIe nepuonuueckue Apoou. [Ipumenenue npoOel u MPOIEHTOB IS
pelIeHUs NPUKIAIHBIX 3a1a4 W3 PA3JIMYHBIX OTpaciied 3HaHUU U pEeATbHON
KU3HHU.

JlencTBuTenbHble 4YMCla. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaluu ¢ JEHCTBUTENbHBIMM  4uciIaMud. Monyib
JICHCTBUTENIBHOTO 4KCIa U ero cBoWcTBa. [lpubmmxk€éHHbIE BBIYHMCICHHUS,
IpaBuJjia OKPYTJICHUS], IPUKUJIKA U OLEHKA PE3yJIbTaTa BIYUCICHUI.

Crenenp ¢ wnensiM mokaszareneM. bunom Herorona. Hcnonb3zoBanue
noaXojsmeld (GopMbl  3alMUCH  JIEUCTBUTENLHBIX 4YHMCENl JJIA PEelIeHUs
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudMeTnyeckrii KOpeHb HaTypajJbHOW CTENIEHH U €r0 CBOWCTBA.

CreneHp ¢ palMOHAIBHBIM II0KA3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uwmcna. CorictBa norapudma. JleciTHUHBIE W HATypajbHBIC
aorapu@msi.

CuHyC, KOCUHYC, TaHT'€HC, KOTaHT'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'€HC YUCIIOBOI0 apryMeEHTa.

YpaBHeHUs] M1 HEPABEHCTBA

ToxnmectBa M TOXIECTBEHHBbIE MPEOOpa3OBaHUA. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YPaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUHN
Y HEpAaBEHCTB. MHOIOYJIEHBI OT OJHOM MEpEMEHHOU. JeieHne MHOrousjaeHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢ LEJIBIMH
koaunuenramu. Teopema Buera.

[TpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COAEPKAILNUX CTEIIEHU U KOPHHU.

HNppaunonanbHble  ypaBHEHUS. OCHOBHBIE =~ METOABI  PEIICHUSA
UPPALMOHAIIbHBIX YPaBHEHU.

ITokazarenpHble ypaBHEHHS. OCHOBHBIE METO/BI PEIICHUS MMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BIPAKEHUM, CONEPKAIIUX JOTaPHUPMBI.



Jlorapupmuyeckue  ypaBHeHUsA.  OCHOBHBIE  METOJbl  PEIICHHUS
J0rapupMUUYECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHUE (bopMynbL. [IpeobpazoBanue
TPUTOHOMETPUIECKUX BBIPKCHH. Pemenne TPUTOHOMETPUIECKUX
YPaBHEHHUM.

Pemienne cucrem NMHEHHBIX ypaBHEHWW. Marpuiua CHCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpenenuTenb MaTpullbl 2X2, €ro reoMeTpUYECKUl CMBICI H
CBOMCTBA, BBIUKMCIEHUE €ro 3HAYCHUS, NPUMEHEHUE OINpeAeNuTeNs AJis
pELICHUsT CHUCTEMbl JIMHEHHBIX ypaBHEHUU. PellleHue NpUKIagHBIX 3axad ¢
IIOMOLIBIO CHUCTEMBI JIMHEMHBIX YypaBHEHHMU. lccimenoBaHne IOCTPOCHHOU
MOJIEIY C TIOMOLIBIO MATPULL U ONPEACIIUTEICH.

ITocTpoeHre MaTeMaTUYECKUX MOJEJIEN PEealbHOW CUTYallMu C MOMOIIBIO
YPaBHEHUI U HepaBeHCTB. [IpuMeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3aJad M 3a7a4 M3 Pa3JIMYHbIX 00JIaCTe HAyKH M pealbHOU
KU3HH.

DOyHKIMU U TPAPUKHT

OyHKIMA, crnocoObl 3anaHug (yHKUUMU. B3aumHO oOpaTHble (YHKLIHH.
Komnozunms ¢ynknuid. ['paduk QyHkimu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpaukoB ¢ yHKIIHIA.

OO6unacTp onpenenaeHuss 1 MHOXKECTBO 3HaueHU PpyHkiuu. Hynu ¢pyHkuumu.
[IpomexxyTkn  3HAaKOMOCTOSIHCTBA.  YETHbIe U HEU€THble  (DYHKIIHH.
[lepuoguueckue  @yHkiuu.  [IpoMEXyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
MakcuMyMmbl 1 MUHUMYMBI (pyHKunu. HanOonbliee 1 HauMeHblllee 3HAUCHUS
(GYHKIMY Ha TPOMEXKYTKE.

JluneliHas, KBaApaTU4HAsg U APOOHO-TMHENHAs QYHKIUHU. DIEMEHTAPHOE
MCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaduKOB.

CrenenHast GyHKIMSI C HATypaJbHBIM U LIEJbIM MOKa3areneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-OM CTENEeHU Kak (yHKIMH OOpaTHOMN
CTEIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

[TokazaTenbHas u norapugmuueckas QyHKIUU, UX CBOMCTBA U IrpaduKu.
Hcnonp3oBanue rpadukoB GyHKUUN U1 pEIIEHUS] YPABHEHH.

Tpuronomerpuueckass OKpPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX
(YHKUMNA YUCIOBOTO apryMEHTA.

@DYHKIMOHAJIBHBIE 3aBHCHUMOCTH B PEAJbHBIX IPOLECCAX U SIBICHUSX.
I'paduxu peanbHbIX 3aBUCUMOCTEM.

Hayana maTteMaTH4eCKOro aHaIu3a

ITociienoBaTeaLHOCTH, CIOCOOBI 3aJaHMs IOCNeNoBaTeIbHOCTEH. Meton
MaTeMaTU4YeCKOn WHYKIUH. MoHoTOHHBIE U OTrpaHUYEHHbBIC



IIOCJIEI0BATENBHOCTH. VICTOpHS BOSHUKHOBEHUS MAaTEMATUYECKOIO AaHAJIA3a KaK
aHayin3a OECKOHEYHO MAaJIbIX.

ApudpmMernueckass M TreOMETpUYECKas  MIpOrpeccud. becKOHEeYHO
yObIBaroliasi reomerpuueckas mnporpeccusi. CymMma OECKOHEUHO YOBbIBaroIIeH
F€OMETPUUYECKON TPOrpecCrr. JIMHEMHBIN U 3KCIOHEHLIMAIbHBIA pocT. Yucno
e. dopmyiia CIIOXKHBIX MPOLIEHTOB. Vcnonp30BaHKue MPOrpeccuu sl pelieHus
peanbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

HenpepriBuble GyHKIMU W WX cBoiicTBa. TOYkM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢QyHkuuid. CBoicTBa (YHKUMHA HENPEpPhIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB I PELICHUs HEpaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPBIBHBIX
GyHKUMN 151 pelieHus 3a1ay.

[lepas u  BrOopas  mpousBoaHble  ¢yHkiuu.  OnpenerneHue,
reOMETpUYECKUd W (U3MUECKUH  CMBICI  MNPOU3BOAHOW.  YpaBHEHUE
KacaTeslbHOH K TpaduKy QyHKITUH.

[IpousBoanbie  sneMeHTapHBIX  (QyHkumid. [IpousBogHas  CymMMBI,
POM3BEAEHUS, YACTHOTO U KOMITO3UIIMHN (PYHKLIUH.

MHoxecTBa U JIOTHKA

MHOX€eCTBO, ONepallid HaJ MHOXKECTBAMM M UX CBOWCTBA. J(marpaMMsl
Oinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOXKECTBEHHOIO anmapara s
OMMCAHUs PEATBHBIX IMPOLIECCOB M SBICHUM, NPU PEUIEHUU 3a4a4 W3 APYTHX
y4eOHBIX TIPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro 00bEKTa, CJIEJCTBUE,
JIOKa3aTebCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KIIACC

YucJia 1 BBIYMCJIEHUS

Hatypanbueie u uenbie uyucia. [IpuMeHeHWE MNPU3HAKOB JEIMMOCTH
HEeJIbIX Yucest, Haubonbimmii oommit nenutens (nanee — HOJl) u HauMeHblee
obmree kparHoe (nanee — HOK), ocrarkoB no moayimto, anroputma EBkimaa s
perieHus 3a1a4 B IEIbIX YUCIaX.

KommiekcHbie ymucna. Anredpandeckass ¥ TpUTOHOMETpUYecKas (hOpMbI
3aMUCU KOMIUIEKCHOTO 4ucia. Apu(METHYECKUE Olepaliid ¢ KOMIUIEKCHBIMU
yuciaamMu. M300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM IUIOCKOCTH.
Q®opmyna MyaBpa. KopHr n-oi crTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpuMeHeHHE  KOMIUICKCHBIX  YHCeT  JJIi  pemieHus  GU3HYSCKHX H
reoMeTpUUYECKUX 3a]ad.

YpaBHeHUs] M1 HEPABEHCTBA



Cucrema M COBOKYNHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH  TPUTOHOMETPUYECKHMX  YypPaBHEHUW €  MOMOIIbIO
TPUTOHOMETPUYECKOMN OKPYXHOCTH. Pemenue TPUTOHOMETPUUECKHUX
HEPABEHCTB.

OcHOBHBIE METOABl PEIICHHUS] MOKAa3aTEeIbHbIX U JOrapu@MUUYECKHX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILICHHS UPPALMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEUIEHUSI CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
MppaIoOHaTbHbBIX, TIOKA3aTEIbHBIX U JIOTAPU(PMUUIECKIX yPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MIAPAMETPAMH.

IIpumMeneHne ypaBHEHHWH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTEeMaTUYeCKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTe HayKH M pealbHOU
KU3HH, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DYyHKUUH U TPaPUKH

['padux kommoszunmu ¢yHkiui. ['eomerpudyeckue oOpas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPANMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue pyHKINUN, UX CBOMCTBA U IpadUKH.

['paduueckure MeToabl penieHus ypaBHEHU M HEpaBeHCTB. | paduueckue
METObI pEHIEHUS 3a7a4 C MapaMETPAMHU.

Hcnonb3oBanue rpadukoB GYHKIUNA JJIs1 UCCIEIOBAHUS MPOIIECCOB U
3aBHUCUMOCTEW, KOTOPbI€ BO3HUKAIOT MPU PELICHUU 3a/lay U3 JIPYTUX y4eOHBIX
MIPEAMETOB U PEATILHOU JKU3HM.

Havana maTteMaTH4ecKOro aHajausa

[IpumeHeHnue nTpou3BOJHON K HCCIIEAOBaHUIO (YHKIIUI Ha MOHOTOHHOCTb
u DJKcTpeMyMmbl. HaxoxaeHue HauOONbIIETr0 M HAWUMEHBIIET0 3HAYEHUUH
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NpPOW3BOAHOM [JIi HAXOXKIEHUS HAWIYYIIEro pPEIICHHS B
NPUKIAIHBIX 3aJa4yax, Uil OMNpENEJICHUs CKOPOCTM WU YCKOPEHHUs Ipolecca,
3a1aHHOTO (OPMYJIION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBOoOpasHbIX. [lepBooOpasHbIe
aneMeHTapHbIX (yHKIUH. [IpaBuna HaxoXAeHUs IEPBOOOPA3HBIX.

Wurerpan.  I'eoMeTpuyeckMd  CMBICI  HMHTErpaiia.  Beruucnenue
omnpeaenéHHoro nurerpana no gopmyne Herotona-JlerOuua.

[Ipumenenue uHTErpana Ijas HAXOXKIAEHUsS IJIOWAACH MIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEJL.



[Ipumepsl pemennid nquddepeHunanbHbIX ypaBHEHH. Maremarnueckoe
MOJICIUPOBAHUE PEAJbHBIX IPOLECCOB C IMOMOMIBIO AU PepeHInaTbHbIX
YpaBHEHHUM.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHBL) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA3OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbI

1) rpaskIaHCKOro BOCIIMTAHUS:

C(OPMUPOBAHHOCTh  IPaXJAHCKOM  TO3MIMHM  OOydarolerocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCHICKOro O0IIecTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUM,
MpOLEAYyp Tpa)xJaHCKoro oOmiecTBa (BBIOOPHI, ONPOCHI U APYroe), yMEHHE
B3aMMOJCICTBOBATh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIIUSAMY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOIr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPakIaHCKOW UJIEHTUYHOCTH, YBAXKECHUS
K MPOILJIOMY U HACTOSIIIEMY POCCUIICKON MaTEMAaTUKH, LIECHHOCTHOE OTHOILIEHUE
K JIOCTH)KCHMSIM POCCUHMCKHUX MaTeMaTUKOB M POCCHUICKONM MAaTreMaTH4eCKOW
IIKOJIbI, MCHOJb30BAHUE ATUX JIOCTHXKEHHH B JPYrMX HAYKaX, TEXHOJOTHSX,
chepax IKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCUIHCKOTO Hapoja,
c(OPMUPOBAHHOCTh  HPABCTBEHHOTO CO3HAHMS, JSTUYECKOrO TOBEICHHUS,
CBA3aHHOIO C NPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHMHA HAyKu W
NESATENbHOCTBIO  YYEHOrO, OCO3HAaHME JIMYHOIO BKJIAJa B IOCTPOCHHE
YCTOMYUBOTO OYIYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a;ad, peueHu, paccykJICHH,
BOCIPUMMYHBOCTh K MAaTEMAaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHUSI TMPUMEHSITh MAaTeMaTUYECKHE 3HAHUS B
MHTEpecax 3J0pOBOro M 0Oe3omacHOro oOpas3a KU3HHM, OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 3JI0pOBBIO (340pOBOE MUTaHUE, COANaHCUPOBAHHBIN
PEXHUM 3aHATUNA U OTIbIXa, peryisipHas (pu3nyeckas akTUBHOCTH), (pU3NYECKOe
COBEPILEHCTBOBAHNE npu 3aHATHUIX CIIOPTUBHO-03J0POBUTENBHOM
NEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TPYyIy, OCO3HAaHWE IIEHHOCTH TPYAOIIOOWs, HWHTEpeC K
pa3nuuHbIM  cpepaMm  TPodecCUOHATBHOW  JIEATENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ TPWIOKCHHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu M peaau3oBbIBaTh COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI,
TOTOBHOCTh W CIIOCOOHOCTh K  MareMaTU4ecKOMY OOpa3oBaHUIO WU
caM000pa30BaHUI0 Ha TPOTSHKCHWHM BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEIICHUU MTPAKTUIECKUX 33729 MAaTEeMAaTHUE€CKOW HANPaBICHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

chOpPMHUPOBAHHOCTh AKOJIOTHYCCKOW KYJIBTYpPhI, TOHUMAHHWE BIUSHUS
COIIMAITLHO-DKOHOMHUYECKNX  MPOIIECCOB HA  COCTOSHUE TMPUPOAHOW U
COLIMATILHOM CpeJlbl, OCO3HaHHWE TIJI00aJbHOTO XapakTepa SKOJOTHYECKUX
mpo0ieM, OpUEHTANNsI Ha PUMEHEHNE MAaTeMaTUYeCKUX 3HAHUW I PEIICHMUS
3a/1a4 B 00JIaCTH OKPY>KAIOIIEH Cpelibl, MJIaHUPOBAHUE TTOCTYIKOB U OLEHKH UX
BO3MOXKHBIX TIOCIIEACTBUN JIsI OKPY>KAFOIICH CPEIbI;

8) HEeHHOCTH HAYYHOI' 0 NTO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YpPOBHIO pa3BUTHS HAyKH MW  OOIICCTBCHHOW TMPAKTUKH, ITOHUMaHUE
MaTEMaTUYECKONM HayKd Kak cepbl YeIOBEUECKOW JESITeIbHOCTH, JTaloB €€
pa3BUTHS W 3HAYUMOCTH JUISI PA3BUTHS IMBUIM3AIIMU, OBJIAJICHUE SI3HIKOM
MaTEeMaTUKH W MaTeMaTHYEeCKOW KyJbTYpOH Kak CpPEJACTBOM ITO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HMCCIIEIOBATEIBCKYIO JEATEIHHOCTD
WHIUBUyaIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble Jornueckue a1eCTBHUSA:

BBIABJISITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKU MATEMATUYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIIEHUH MEXAY TMOHATHAMU, (HOPMYIUPOBATH
ONPEACIICHUS TTOHSITUH, YCTaHAaBIINBATh CYILIECTBEHHBIN MPU3HAK
KiIaccuukay, OCHOBaHUS JjIi OOOOINCHUS U CpPaBHEHUS, KpPUTEPUU
IIPOBOJIMMOI'0 aHAJIN3a,;

BOCIIPUHUMATh, (QOpMyIHpoBaTh U  NPeoOpPa3OBBIBATh  CYXKIACHUSA:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIC, SIMHUYHBIC, YACTHBIE U 00II1E, YCIOBHBIC,

BBIABJISATH ~ MATEMATHYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
POTUBOpEUHUs B (paKkTaX, JaHHBIX, HAOIIOJICHUSAX U YTBEPKICHUIX, TIpejiaraTh
KPUTEPHUH ISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPECUMH;



JIeNaTh BBIBOJABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCHYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUN 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOATEIHHO JI0Ka3aTelbCTBA MaTeMaTH4eCKUX
yTBEpXKIACHUN (TIpsIMbIe M OT TIPOTHUBHOTO), BBICTpaWBaTh apryMEHTAIIUIO,
IPUBOJUTH TIPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY)KIIEHUS 1 BBIBOJIBI;

BBIOMpATh CIOCOO pemieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUMAHTOB pelIeHUs, BbIOUpaTh Haubosiee NOAXOAANIMNA ¢  YyU4ETOM
CaMOCTOSATEILHO BBIICTIEHHBIX KPUTEPHUERB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

MCIOJIb30BaTh BOIMPOCHI KAK HCCIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA,
(GopmMynupoBaTh  BONPOCHL, (PUKCUPYIOUIME MOPOTHBOpPEYHE, MpodseMy,
yCTaHABJIMBATh UCKOMOE U JAaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITETTLHO CTUTAaHUP OBAHHBIH IKCIIEPUMEHT,
UCCIIC/IOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTENW MaTeMaTHUYeCKOro OObEKTa,
SBIICHUS, TIPOIECCa, BBIABICHHUIO 3aBUCHMOCTEH MEXIYy OOBEKTaMH,
SBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJIbTaTam
NPOBEAEHHOTO HAOMIOJACHUS, WCCIENOBaHMUs, OIEHUBAaTh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNU;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEIIOIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH JeUIMTH UHPOPMAIMU, JAHHBIX, HEOOXOIUMBIX IJI OTBETA
Ha BOIIPOC U JJISl PELICHUS 33/1a4U;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATH3UPOBATH W HHTEPIPETUPOBATH HWHQPOPMAITHIO
pa3IMYHbBIX BUJOB U (POPM IIPE/ICTABIICHUS;

CTPYKTYpHUpPOBaTh MH(MOpMAIUIO, MPEACTABIATh €€ B pa3MYHbIX (hopmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLICHUBATh HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIHHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
OO0wmenne:
BOCIIpUHUMATh M  (HOpPMYIUpPOBATH CYXKJAECHHUS B COOTBETCTBHM C
YCJIOBUSIMH U LETSIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY



3peHUs B YCTHBIX U TMCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHUS 110 XOAY PELICHUS
3aJ1a4yi, KOMMEHTHUPOBATH IOJTYYEHHBIN pe3yibTarT;

B X0JI€ 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIAEMOIl TEMBI,
npoOsieMbl, peniaeMoil 3aJayd, BbICKA3bIBATh WU, HAIIEJICHHBIE HA MOMCK
PEILICHUSI, COIOCTABIISITH CBOM CYXIEHUS C CYXICHHUSIMHU APYTHX Y4aCTHUKOB
auanora, oOHapyKUBaTh Pa3IM4Ue U CXOACTBO MO3UIIMMI, B KOPPEKTHON (opme
(GopMyIUpOBaTH Pa3HOIIIACHS, CBOU BO3PAKEHUS;

NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYILICHUS C
y4€TOM 337124 TIPE3CHTAINHN 1 OCOOCHHOCTEH ay/IUTOPHUH.

PerynsiTuBHbIC YHMBeEpcaabHbIe Y4eOHbIe 1eliCTBUSA

Camoopranuszanus:

COCTaBJIATH IUIaH, aJITOPUTM PELIEHUS 33Ja4l, BBIOUPATh CIIOCO0 pelieHus
C Y4YETOM HMEIOIIUXCA PECYpCOB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BAPHUAHTHI PEUICHUH € Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/JIEKT:

BJIQJIETh HAaBBIKAMHM TO3HABATENbHOW pEQIIEKCUHM KaK OCO3HAHMS
COBEpIUAEMBIX JEHCTBUHA MW MBICIUTENbHBIX MPOLECCOB, HMX PE3YJbTATOB,
BJIaJeTh CHOcOOaMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3ynbrara
pelIeHHs] MaTeMaTUYECKOM 3aauH;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH pPEIIEHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JESATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSATENbCTB, TAaHHBIX, HAWJEHHBIX OMIMOOK, BBIABICHHBIX TPYAHOCTEIH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
OPUYUHBI  JIOCTHDKEHHUS WJIA HEJAOCTHKEHUS Ppe3ylbTaToOB JEATEIbHOCTH,
HaxOJUTh OIIKOKY, 1aBaTh OUEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJIbHOCTb:

NOHMMATh W HWCIOJb30BaTh  NPEHMMYIIECTBA  KOMAHAHOM U
WMHJMBUIYaJIbHOM pabOThl MpU pEelIeHUU Y4YeOHBIX 3a/Jad, NMPUHUMATh LETb
COBMECTHOW [JEATENbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pPaboOThI,
pacnpenensaTh BUIbl padoT, JOroBapUBaThCsA, 00CYKIaTh MPOLIECC U PE3YyJIbTaT
paboThl, 00001IaTh MHEHHUST HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPyNMHoOBbIX (hopMax paboThl (00CYXKIEHUS, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMBD» W UHBIE), BBIIOJHATH CBOI YacTh pabOThl H
KOOPAMHUPOBATH CBOW JACHCTBUS C JPYrMMHU WIEHAMH KOMAaHJbI, OLEHUBATH



KauecTBO  CBOEr0  BKJaJga B  OOWMHA  TOPOAYKT MO  KPUTEPUAM,
c(opMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 10 kiaacce oOydaromuiicss MOJYYUT CIETYIOLINE
IPEIMETHBIE PE3YJAbTATHI IO OT/ACILHBIM TeMaM pabodeit mporpamMmMbl ya4eOHOTO
Kypca «Anredpa u Hauajga MaTeMaTHYECKOTIO aHAIN3a:

Yucaa 1 BBIYMCJICHUS:

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: pPAlMOHATBHOE YUCIIO, OeCKOHEUHas
nepuoauveckass JpoOb, TMPOLEHTHI, HWPPALMOHATIBHOE YHCIO, MHOXECTBa
palMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

NPUMEHSATh APOOM M MPOLEHTHI IJsl peUIeHUs MPUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOMN KU3HU;

OPUMEHSATh  NPUOJMIKEHHBIE  BBIYUCICHHS, MpaBUiia  OKPYTJICHUS,
IPUKHUKY U OLIEHKY pPe3yJIbTaTa BEIYUCICHUN;

CBOOOJTHO OIEpUPOBATh TMOHSATUEM: CTENEHb C IEJIbIM ITOKa3aTelieM,
UCIIOJIb30BaTh TMOAXOAANIYI0 (OopMy 3amucu JIeWCTBUTETbHBIX YHCEN JJis
pelieHus MPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHbBIX;

CBOOOJHO  OMEpPUPOBATh  MOHATHEM:  apUPMETHUYECKUNA  KOpPEHb
HaTypaJbHOU CTEICHU;

CBOOOJTHO  OMEPUPOBATH  IMOHSTHEM: CTENEHb C  PalMOHAIBHBIM
MOKa3aTeJeM;

CBOOOJTHO OMEPUPOBATH MOHSATUSMH: JiorapudM dYuCa, AECCITUYHBIE U
HaTypaJbHBIC JTOTapU(MBI;

CBOOO/IHO OIEpUPOBATh MOHSATUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YHCJIOBOTO apryMEHTA;

OMEpUpPOBATh MOHSATUSMHU: APKCHUHYC, AapKKOCMHYC W apKTaHTE€HC
YHCJIOBOTO apryMEHTA.

YpaBHeHuUs1 1 HEPaBEHCTBA:

CBOOOZHO  ONEpUpOBaTh  MOHATUSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEpPaBEHCTBO,  PAaBHOCWIbHBIE  YpaBHEHHS M  YpPaBHEHUA-CIECACTBUS,
PaBHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEHICHUS PALMOHAIBHBIX M JIPOOHO-
palMoOHAIbHBIX ypaBHEHUM, TPUMEHATh METOJ HWHTEPBAJIOB [JIsi PpEUICHUS
HEPaBEHCTB;

CBOOOJHO OMEPUPOBATH MOHSITHUSIMU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOYJIEH C IEJbIMA KO3(pUIIMEHTaMU, KOPHH MHOTOYICHA, MPUMEHSATH



JIEJICHHE MHOTOYJIEHa Ha MHOIOWIEH C OCTaTKoM, Teopemy be3dy um teopemy
Buera nns pemenus 3anay;

CBOOOZHO ONEPUPOBATH MOHATHUSIMHU: CUCTEMA JIMHEHHBIX YpaBHEHUU,
MaTpula, OINPEAENHUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKHUUA CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpPEAEIUTENS 2 X 2 JuIsl BBIYMCIICHUS €r0 3HA4YEHHS,
OPUMEHSTh ONPENCIUTENN JJI PEIICHUs CUCTEMbl JIMHEWHBIX YpaBHEHUM,
MOJIEJIUPOBATh PEAJbHBIE CUTYAlMM C IOMOIIBKD CHUCTEMBI JIMHEWHBIX
YpaBHEHHI, HCCIEAOBATh IOCTPOECHHBIE MOJEIM C TMOMOIIbI0 MaTpUIl U
ornpeAeNnuTeNel, THTEPIPETUPOBATH MOTYYEHHBIN pe3ybTaT;

UCIOJb30BaTh CBOMCTBA JEWCTBUN C KOpPHSAMHU [UIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBIMOJIHATh ~ MPEOOPa30BaHUsl YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX
CTEIIEHHU C PallMOHAJILHBIM [10Ka3aTeJIEM;

UCTIONb30BaTh  CBOMCTBa  Jiorapu¢pMoB  [UIsi  TIpeoOpa3oBaHus
norapuMUIECKUX BbIPAKEHUM;

CBOOOJIHO ONEPUPOBATh MOHATHAMU: UPPALMOHAIIbHBIE, TOKA3aTEIbHbIE U
jgorapu(PMUUEecCKue ypaBHEHHs, HAXOAUTh HMX PpPEWEHUs C TOMOUIBIO
PaBHOCWIBHBIX MEPEXO0JI0B UM OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE ~ TPUTOHOMETPUYECKHUE bopMmynbl 1A
npeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN;

CBOOOJHO OIEPUPOBATh IOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHSATh HEoOXoauMble (QOpPMYINbI Il  pEUIEHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICNIUPOBAaTh pealbHbIE CHUTYallMd Ha S3bIKe aireOpbl, COCTABISTH
BBIPQ)KEHHUS, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBUIO 3a/1ayd, HCCIIEIO0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DYyHKIUU U TPAPUKH:

CBOOOJTHO ~OMEPUPOBATH MOHATHAMH: (YHKIUS, CHOCOOBI 3aqaHus
byHKIIMK, B3aUMHO OOpaTHbIe (GYHKIMH, KOMIIO3MIMA (YHKIMHM, rpaduk
(yHKLIMH, BBIIOJIHATH dJIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (yHKIU;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: 00JIACTH ONMPEIECICHUS 1 MHOKECTBO
3HaYeHUHN PYHKUMHU, HYIH (PYHKLINU, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOJHO OIEPUPOBATh MOHATHUSIMU: YETHbIE M HEYETHbIE ()YHKIUHU,
nepuonnyeckue QyHKIUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMYMbI
U MUHUMYMbI (DYHKIIMHM, HauOOJbIIee U HaUMEHbIIEEe 3HAUCHHE (PYHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATUSAMU: CTEIIEHHAs (PYHKIUS C HATYPaJIbHBIM
U LIeJIBIM TOKa3aTesieM, TpaduK CTENEeHHON QYHKIMK C HATYpaJIbHBIM U IIEJIbIM



MoKasaresieM, rpauK KOpHs n-oil CTENEeHH Kak (PYHKIMU OOpaTHOM CTENEHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONIepUpOBATh NMOHATUAMHM: JIMHEWHAs, KBaJpaTHUHAsA U JAPOOHO-TMHEWHAs
(yHKIMH, BBIIONHATH DSJIEMEHTAPHOE HCCIAENOBAaHUE W TOCTPOCHHE WX
rpauKoB;

CBOOOJHO OIEpHUPOBATh MOHATUSAMHU: TOKa3aTeIbHAsI U JIOTapupMUIecKas
GbyHKIIMY, UX CBOMCTBA M TpaUKH, UCHOIB30BaTh WX TpadUKH IS PEIICHUS
YPAaBHEHUN;

CBOOOJTHO OIEPHPOBATh MOHIATUSIMH: TPUTOHOMETPHUYECKAs] OKPYKHOCTD,
orpenieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Tpauku QYHKIUN [JIs HKCCIENOBaHUSA TPOLECCOB U
3aBUCHMOCTEH MPH PEIICHUHU 33]a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaIbHOM
KU3HU, BBIpAXKATh POpMYySIaMH 3aBUCUMOCTH MEXKI1Y BEIMUMHAMMU;

Hayana matemaTu4eckoro aHajau3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: aprUPMETHUECKas U T€OMETPUUIECKas
nporpeccusi, 06CKOHEUHO YObIBAIOIasi FEOMETPUUECKast IPOrpeCCHsl, TMHEHUHBIN
M OKCIOHEHIMAIbHBI POCT, (opMyla CIOXKHBIX TMPOLEHTOB, HWMETh
IPEJCTABJIECHNE O KOHCTAHTE;

UCTIOIb30BaTh MPOTPECCUU IS PEIICHUs PealbHBbIX 3a7ad MPHUKIaJIHOTO

XapakTepa,
CBOOOJTHO ONEPUPOBATH TOHATHSIMH: ITOCJICIOBATEIHLHOCTD, CIOCOOBI
3aaHUs MOCJIe/IOBATEIBHOCTEH, MOHOTOHHBIC u OrpaHUYCHHBIC

MOCJIEI0OBAaTEIbHOCTH, IOHUMAaTh OCHOBBI 3apOKJICHUS MaTeMaTU4YeCKOro
aHaJIM3a KaK aHajin3a OCCKOHESYHO MAaJIbIX;

CBOOOJHO OIEpPUPOBATh MOHITHSIMHU: HENPEPBIBHbIE (YHKIUHU, TOUYKH
pa3pbiBa rpaduka GyHKIMN, aCHMOTOTHI rpaduka GyHKINM;

CBOOOJTHO OMNEPUPOBATH MOHATHEM: (PYHKLHMS, HEMpPEPbIBHAs Ha OTpPE3KeE,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUI JIJIs peIIeHUs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh NOHATHUAMM: I€pBasi U BTOpas MPOU3BOJIHBIC
dbyHKIIMH, KacaTtenbHas K rpaduKy QyHKINHY;

BBIUMCIISITH ~ MPOM3BOAHBIE  CYMMBI, TPOHM3BEACHMS, YacTHOTO U
KOMIO3UIIMU JBYX (YHKIUH, 3HAaTh POU3BOAHBIC DJIEMEHTAPHBIX ()YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUN CMBICT MPOU3BOAHON ISt
peleHus 3aau.

MHoxkecTBa U JIOTHKA:

CBOOOJHO OMEpPUPOBaTh TMOHITHSIMH: MHOXECTBO, ONEpaldyd  HaJ
MHO>KECTBaMH;



UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIA —ammapar Juisl  ONKCaHUA
pEaIbHBIX TIPOIIECCOB U SIBJICHUH, MPU PEHICHUH 3a/1ad U3 JAPYruX Y4eOHBIX
MPEIMETOB;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: OINpEAENIEHNnEe, TeOpeMa, ypaBHEHHE-
CIIEZICTBHE,  CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  J0Ka3aTelIbCTBO,
PaBHOCWJIbHBIEC YPAaBHEHHS U HEPABEHCTBA.

K konmy oOyuenus B 11 kiacce oOydaromuiicss MOJYYUT CIEIYIOIINE
IpeIMETHBIE PE3YJbTAThI IO OTAEILHBIM TeMaM padboyeil mporpaMmbl y4eOHOT 0
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucina 1 BBIYMCJICHUS:

CBOOOZIHO OIEpPUPOBATH MOHATUSMU: HATypaJlbHOE U II€JI0€ YHUCIIO,
MHOKECTBA HATYPaJIbHBIX U LIEJIBIX YKCEI, UCII0JIb30BaTh MPU3HAKU JETUMOCTH
nenbix uncen, HOJ um HOK HarypanbHbIX uMcen JUisl pelIeHHs 3ajad,
MPUMEHATH anroput™ EBkiunaa;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM OCTaTKa MO MOMAYNIO, 3alHCHIBAThH
HaTypajbHBIC YMCIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO ONEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHMCIO M MHOYKECTBO
KOMIIJIEKCHBIX YMCEN, MPEJCTaBISITh KOMILJIEKCHBIE YKCIia B anreOpandeckou u
TPUTOHOMETPUYECKOH (hOpME, BBIMOIHATh apU(PMETUUECKUE ONEPALMH C HUMHU
U n300pakaTh Ha KOOPIMHATHOM TJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!

CBOOOJHO ONEPUPOBATH MOHATUSIMU: UPPALIMOHATBHBIC, MTOKA3aTEIbHbIE U
jgorapu(pMUYECKUe HEPABEHCTBA, HAXOJUTh WX PEHICHHS C TOMOIIBIO
PaBHOCHJIbHBIX MEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEH MpU PEIIEHUU TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZIHO ONEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HEOoOXoauMble (GOPMYNBI JJIi  PEIMICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUH
U HEPABEHCTB, PAaBHOCHUJIbHBIE CHUCTEMBI U CHUCTEMbI-CIEACTBUS, HAXOIUTh
pEelIeHusT CHUCTEMBl WU COBOKYIHOCTEW palMOHAJIbHBIX, HppalUOHAIbHBIX,
MOKAa3aTeJIbHBIX U JJOrapu(pMUYECKNX YPAaBHEHUI U HEPABEHCTB;

periarb paloHalbHEbIE, UppalvoHaIbHbIE, MOKa3aTeJbHbIE,
jgorapupMuUecKkue M TPUTOHOMETPUYECKHME YpaBHEHUST M HEPAaBEHCTBA,
CoJIeprKalle MOAYJIU U TapaMeTphl;

MPUMEHSTH TpauuecKue METOIbI IJIsl PEIICHUS YPaBHEHUN U HEPaBEHCTB,
a TaKXke 3aj1a4 ¢ napameTpaMu;



MOJICJIMPOBATh pEalbHbIE CHTYallMd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQKCHUS, YPABHEHHUS, HEPABEHCTBA M WX CHUCTEMBI 10 YCIOBHUIO 3aJa4H,
HCCJEeI0OBAaTh IMOCTPOEHHBIE MOJEIM C HCIOJNb30BAHHMEM almapara ajireopsl,
UHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTar.

DYyHKUUH U TPaPUKU:

CTPOUTh TpaQUKA KOMIO3UUMU (YHKUUNA C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICZIOBAHUS U CBOMCTB KOMITO3UIIMH ABYX (DYHKLINA;

CTPOMTh TE€OMETpPUYECKHME o0pa3bl ypaBHEHUW W HEPaBEHCTB Ha
KOOPJAUHATHOM TIOCKOCTH;

CBOOOJHO OMEpUPOBATh MOHATUAMH: TpapUKH TPUTOHOMETPUUECKUX
b yHKIIH;

OPUMEHATh (YHKIMHU A7 MOACTUPOBAHHUS W HCCIECIOBAHMS PEabHBIX
IIPOLIECCOB.

Havyajia MaTeMaTH4eCKOro aHAJIM3A:

UCIONb30BaTh  MPOM3BOJHYIO JJII  HUCCIENOBaHUA  (DPYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HAMOOJbIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMM HENPEPbIBHOU
Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO NJISi HAXOXKJICHUS HAWIYYIIErOo PEIICHHS B
OPUKJIAJHBIX, B TOM YHCJE€ COLUMAIbHO-PKOHOMUYECKHX, 3ajadax, JJis
OIpeNieJICHUs] CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aAaHHOro (GopMyJion WU
rpadukom;

CBOOOJHO ONEpPUPOBaTh MOHATHUAMM: TIEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTErpaji, HaXOJUTh MEPBOOOpA3HBIE JIEMEHTAPHBIX (DYHKIMA W BBIUUCIATH
uHTerpai o ¢gopmyne Herorona-JleliOnua;

HAaXOAWUTh IUIOMAAM TIUIOCKMX (uryp U o0O0BEMBI TE€n C MOMOIIbIO
WHTErpaa;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM Ha MpPUMEpE
cocTaBlieHUs MU PepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIaJHbIe 33/1a4d, B TOM YHCIIE COUUAIbHO-3KOHOMUYECKOTO U
(u3HUECKOro XxapakTepa, CpeIcTBaMU MaTEMaTUYECKOTrO aHAIN3A.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBo yacoB eKTPOHHbIE
No HaunmeHoBaHue pa3ieioB U TeM (uudpossbie)
Kontpoasnsbie | IlpakTnueckue
n/n NporpamMmmsl Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchbl
MHOXX€eCTBO AEHCTBUTEIILHBIX YHCEIL.
1 MHorousensl. ParoHaibHble ypaBHEHUS U 24 1 0
HepaBeHcTBa. CHCTEMBI JTMHEHHbBIX
ypaBHEHUM
5 Oynkuuu u rpapuku. CreneHHast GyHKIUS ¢ 12 1 1
LEJTBIM TT0Ka3aTeseM
3 ApudmeTnueckuii KOpeHb N-0if CTETeHH. 15 1 0
HppanuoHanbHble ypaBHEHHS
[TokazatenbHas ¢ynkius. [lokasaTenpHbIe
4 10 1 0
ypaBHEHUS
5 Jlorapupmudeckasi GyHKIIHSL. 18 1 0
Jlorapudmuueckrue ypaBHEHUs
Tpuronomerpuyueckue BEIpaXKEHUS U
6 P P P 22 1 0
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHHU 10
8 HenpepsiBubie pynkuuu. [Iponssognas 20
9 [ToBTOpEHUE, 0000IICHUE, CHCTEMATH3AIUS 5 5 0

3HAaHUHN




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

10




11 KITACC

KonuyecrBo yacos eKTPOHHbIE
No HaunmeHoBaHue pa3ieioB U TeM (uudpossbie)
KonrTpoabnbie | IIpakTHyeckue
n/n MporpaMmMsbl Bcero o0pa3oBaTesbHbIE
padoThl padoThbI
pecypchbl
1 I/IccneHOBaHI:Ie (GYHKIIUN ¢ TOMOIIBIO 29 1 0
IIPOU3BOJHON
2 [TepBooOpa3Has U UHTErpa 12 1 0
3 I'paduku TpuroHomeTpuyeckux GyHKIHH. 14 1 1
Tpuronomerpuueckue HepaBeHCTBA
4 HppanuoHanbHble, TOKa3aTeIbHBIC U 24 1
Jorapu(pMUUYECKIEe HEPaBEH CTBA
5 KommuiekcHble uncia 10
6 HartypanbsHble u ensble yncnia 10
Cucrembl palliOHaJIbHBIX, HPPAITUOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX 12 1
YpaBHEHUM
8 3ajauu ¢ napaMeTpamu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 10 1







ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bcero HU3YyYeHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MHOX€eCTBO, OIepaluy Hal 1 0 0
MHO)XECTBAaMHU U MX CBOWCTBA 05.09.2023
2 Juarpammer Ditnepa-Benna 1 0 0 05.09.2023
[IpumeHeHuEe TEOPETUKO-
3 MHOXKECTBEHHOTO armaparta Jyis 1 0 0 06.09.2023
peIICHHS 3a1a4
Panmonanpabie yncia. OOBIKHOBEHHBIC
4 U JICCSITUYHBIC APOOH, TPOIICHTHI, 1 0 0 06.09.2023
OeCKOHEUHbIE TEPUOUIYECKUE P00
PanmonanpHbie yncina. OOBIKHOBEHHBIC
5 0 1 0 0
U ICCSITUYHBIE APOOH, TPOIIEHTHI, 12.09.2023
OCCKOHEUHBIE TIEPUOUICCKUE APOOH
[Ipumenenue apodeEit 1 MPOIEHTOB IS
6 1 0 0
pEUICHHS TPUKIIATHBIX 337029 12.09.2023
[Tpumenenue aApoOei U MPOIEHTOB IS
7 1 0 0
pEIICHMS TPUKIIAIHBIX 3a71a9 13.09.2023
JleiicTBuTenbHbIC Yncia. ParnonanbpHbIe
8 1 0 0
U UppalliOHAJIbHBIEC YU CIa 13.09.2023




ApudmMeTnueckue orneparuu ¢

9
NEeHCTBUTEIBHBIMY YU CIAMU 19.09.2023
10 Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOICTBa 19.09.2023
[TpuGnmkEHHBIC BEIYUCIICHUS, TPaBUIIA
11 OKPYTJICHUS, IPUKUIKA U OIlCHKA
24 PUKHAKa 1ol 20.09.2023
pe3yJibTaTa BEIYHCICHUI
OCHOBHBIE METO/IbI PEIICHUS IEBIX U
12 00HO-pallMOHAILHBIX YPAaBHEHUI U
AAPODHOPalt P 20.09.2023
HEPaBEHCTB
OCHOBHBIC METO/IbI PEIICHUS IEIBIX U
13 00HO-pALIMOHANBHBIX YPAaBHEHUI U
AAPODHOpalt P 26.09.2023
HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHHUS [IESJIBIX U
14 IPOOHO-pAIMOHAJIFHBIX YPABHEHUH U
POOHO™P P 26.09.2023
HEPaBCHCTB
MHOrou4JIeHbl OT OJHOM ITEPEMEHHOM.
15 eJICHHEe MHOT' OYJICHA Ha MHOT'OYJICH C
A 27.09.2023
octaTtkoM. Teopema besy
16 MHOro41eHs! € [eIbIMU
kod(pdunmentamu. Teopema Buera 27.09.2023
17 Pemenune cucteM IMHENHEBIX YpaBHEHUHU
P 03.10.2023
18 Pewienune cucreM JITMHENHBIX YpaBHEHUN
P 03.10.2023
19 Matpuiia cucTeMbl JTUHEHHBIX




ypaBHeHUH. OnpenaenuTens MaTPULIBI
2x2, ero reoMeTpUYeCKHil CMBICI U
CBOICTBA; BBIYUCJICHUE €T0 3HAYCHUS

04.10.2023

20

Onpenenurens MaTpULBI 2X2, €ro
FeOMeTpI/I‘ICCKPlﬁ CMBICII U CBOI7ICTB3;
BBIYUCICHUEC €I'0 3HAa4YCHUA

04.10.2023

21

IIpumenenue onpenenuTes s
PEILICHNS CUCTEMBI JIMHEHHBIX
YpaBHEHUI

10.10.2023

22

Pemenue npukiaaaHbIx 3aa4 C
IIOMOIIIBKO CUCTEMBI JIMHEUHBIX
YpaBHEHHI

10.10.2023

23

Pemenue npukinagHelx 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHENHBIX
YpaBHEHUI

11.10.2023

24

KonrtponeHas pabora: "PanuonanbHbie
ypaBHEHMS U HepaBeHCTBA. CucTeMbl
JMHENHBIX ypaBHEHUN"

11.10.2023

25

@OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
B3aumuo o6paTHbIE PyHKLIUU.
Komnosunus GyHkuni

17.10.2023

26

I'paduk pyHKIIMU. DIIeMEHTapHBIC
npeobpa3oBaHus rpaukoB QyHKIUH

17.10.2023

27

OO6nacth onpeneseHus U MHOXECTBO
3HaueHud pynxuu. Hymm gynkuuu.
[TpomexyTKH 3HaK MOCTOSHCTBA

18.10.2023




YétHble 1 HEUETHBIC (DYHKIIMH.

28 [Mepuonnueckue ¢pynkuu. [IpomMmexyrku
18.10.2023
MOHOTOHHOCTU (PyHKIIUU
MakcMyMbl 1 MUHUMYMBI (DYHKITHH.
29 HauGonbiee n HAaMMEHbBIIICE 3HAYCHH S 94.10.2023
(GYHKIIMH HA TTPOMEKYTKE
30 Jluneitnasi, kBagpaTU4IHas U IPOOHO-
IuHelHas QyHKIUU 24.10.2023
31 DneMeHTapHOe UCCIIeJOBaHHE U
MOCTpOeHHUE TpaUKOB ITUX (PYHKIIHIHA 25.10.2023
39 DJeMeHTapHOe HCCIIeOBaHNE U
MOCTpOeHHUE TPaUKOB ITHX PYHKIIHI 25.10.2023
33 CreneHb ¢ [EIBIM TTOKa3aTeneM. buHoM
HeroToHa
34 Crenenb ¢ 1IeBIM TTOKa3aTeneM. buHoM
Herorona
CreneHHast QyHKIIHS ¢ HATYPAIbHBIM U
35 1enbpIM okaszateneM. E€ cBolicTBa n
rpadux
36 KonrtponpHas pabora: "CreneHnas
¢ynkuus. E€ cBoiictBa u rpagux”
37 ApudmeTnueckuil KOpeHb HaTypaIbHOM
CTETIeHU U €ro CBOWCTBA
38 ApudmeTrueckuil KOpeHb HaTypaabHOI
CTENEHH U €ro CBOMCTBA
39 [TpeoOpazoBaHUs YK CIOBBIX




BBIPXKEHUM, COJIEPKANUX CTEIEHU U
KOPHU

40

[Ipeobpa3zoBaHUs YU CITOBBIX
BBIpAKEHUM, COAEPKAILIUX CTEEHU 1
KOpHU

41

[Ipeo6GpazoBaHust YK CIOBBIX
BBIPAKCHUM, COJIEPIKALIIX CTEIICHH U
KOpHHU

42

WppauroHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
UppaloHaIbHBIX YPaBHEHUN

43

WppanmonanpHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELICHUS
MppALMOHAIBHBIX YPaBHEHU I

44

HppannoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
MppallOHAJIbHBIX YPaBHEHUI

45

PaBHOCHIIBHBIE IIEPEXOMBI B PEILICHUH
UppalMOHAIbHBIX YPAaBHEHUI

46

PaBHOCHIIbHBIE TEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YPaBHEHUN

47

PaBHOCHIIBHBIE TIEPEXOMBI B PELICHUH
UppalMOHAJIbHBIX YPAaBHEHUI

48

PaBHOCHIIBHBIE TIEPEXO/BI B PEILIEHUU
MppALMOHAJIBHBIX YPaBHEHU I

49

CaoiicTBa 1 rpaduK KOpHS N-0i CTENEeHn




KaK (yHKIIMH OOpAaTHOM CTEIEHU C
HATYpaJIbHBIM MTOKa3aTeIeM

CaoiicTBa 1 rpaduK KOpHS n-0if CTENeHn

50 Kak GyHKIIUA OOpaTHOM CTEMEHH C
HaTypaJIbHBIM [TOKa3aTeaeM
KontponbeHas pabora: "CoiicTBa 1

51 rpauk KOpHS N-0il cTENneHH.
WppanyonanbHble ypaBHEHUS"

59 Crenenp ¢ pallMOHaIbHBIM II0KA3aTEIEM
U e€ CBOMCTBa

53 Crenens ¢ pallMOHaIbHBIM II0KA3aTEIEM
U e€ CBOMCTBa

54 Crenenb ¢ pallMOHaJIbHBIM IIOKAa3aTEIEM
U e€ CBOWCTBa

55 [ToxazaTenbHas QyHKIUS, €€ CBOICTBA U
rpadux

56 Hcnonb3oBanue rpaguxa GyHKIUH 11
peleHus: ypaBHEeHU

57 Hcnonb3oBanue rpapuka GyHKIUU IS
pEILIECHNs YpaBHEHUU
[ToxazaTenbHble ypaBHeHMs. O CHOBHBIE

58 METObl PEIIECHUS 10Ka3aTEIbHbIX
YpaBHEHUI
[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE

59 METO/IbI PEIICHUS MTOKa3aTeIbHBIX

YpaBHEHHI




[Toka3arenbHble ypaBHeHUs. OCHOBHBIE

60 METO/Ibl PEIICHHS TTOKa3aTEeIbHBIX
YpaBHEHUI

61 KonrtponeHas pabora: "[lokasaTenpHas
¢dynkius. [TokazaTenpHble ypaBHEHUS"

62 Jlorapudm uncna. CBoiicTBa norapudma

63 Jlorapudwm uncna. CoiicTBa sorapudma

64 Jlorapudwm uncna. CpoiicTBa Jiorapugpma

65 JlecaTruHble U HATypaJbHbIE
JorapuMeI

66 JecsaTrnuHbIC 1 HATYpaJbHBIC
Jorapumbl

67 [TpeoOpazoBaHue BeIpaKeHUH,
cofieprKaIuXx Jorapudmbl

68 [TpeoOpazoBaHue BBIpAKCHUN,
COZIepXKaIIMX JIOTapu(MBI

69 [TpeoOpazoBaHue BbIpaXKEHUIH,
cofieprKaIuXx Jorapudmbl

70 Jlorapudmunueckas pyHkus, eé
CBOMCTBa U rpauk

71 Jlorapudmuyeckas yHKIus, e€
CBOMCTBaA U rpauk

79 Hcnonb3oBanue rpaduxa GyHKIUM 1715
pELIEHNs] YpaBHEHUU

73 Hcnonp3oBanue rpaduka GyHKIUU AT

pelIeHNs YpaBHEHUI




Jlorapudmuyeckrue ypaBHEHHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUYECKUX YpaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.

75 OCHOBHbIE METOABI PELICHUS
Jorapu(MUYECKUX YPaBHEHUI
Jlorapugmuyeckne ypaBHEHHS.

76 OCHOBHBIE METO/IbI PeIICHHS
Jorapu(MUIECKHX YpaBHEHUI

7 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUN
Jorapu(MUIECKUX YPaBHEHUI

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUN
Jorapu(pMUYECKUX ypaBHEHUI
Konrtponehas pabota:

79 "Jlorapupmuyeckas GyHKIUS.
Jlorapudmuyeckue ypaBHeHHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCIIOBOIO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHCIOBOIO apryMeHTa

84 TpuroHomerpudeckasi OKpy>KHOCTb,

OMnpeaACICHUE TPUTOHOMCTPUUCCKU X




(bYHKIMIA YU CIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyXHOCTb,

85 OTIpPE/ICIICHIE TPUTOHOMETPUIECKUX
(GYHKIMI M CIOBOTO apryMeHTa

86 OCHOBHbIE TPUTOHOMETPHUECKHE
(bopMmyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

88 OCHOBHbIE TPUTOHOMETPHYECKHE
bopMmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyibl

90 [TpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIpXKEHU

01 [TpeoOpazoBaHuE TPUTOHOMETPUUECKHX
BBIpaXECHUU

92 ITpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 [Tpeo6pa3oBaHKe TPUTOHOMETPUUECKUX
BBIpAKEHU

94 Perienue TpuroHoMeTpUYECKUX
YPaBHEHHI

95 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUI

96 Perienne TpuroHoMeTpUYECKUX

YpaBHEHHI




Pewiennie TpuroHoMeTprUYECKUX

97 .
ypaBHEHUI

98 Perienne TpUroHOMETpPUYECKUX
YpaBHEHHI

99 Perienne TpuroHoMeTpUYECKUX
YpaBHEHUI

100 Perienre TpUroHOMETPUYECKUX
YpaBHEHUI
Konrtposnpnas pabora:

101 "TpUrOHOMETPUY ECKHUE BBIPAKEHUSA U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS

102 nocjenoBaTenbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKIINH
MOHOTOHHBIE 1 OTPaHUYEHHBIE

103 nocieaoBaTeabHoCTU. MicTOpus anamusa
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas Iporpeccus

105 ['eomerpuyeckas nmporpeccus

106 beckoneuno yowiBaromas
reoMeTpuYecKas Iporpeccus

107 CymmMma 6eckoHeuHO yObIBaromiei
TF€OMETPUYECKON ITPOrPECCUU

108 JIMHENHbIA U SKCIIOHEHIIUAIBHBIN POCT.
Hucno e. DopMyna CIOKHBIX POLIEHTOB

109 JIMHEeHbI 1 SKCIOHEHIIMAJIBHBIN POCT.




Hucno e. DopMynia CIOKHBIX POLIEHTOB

Hcnons3oBaHue nporpeccuu ajst

110 pELIEHNs] peabHbIX 3a/1a4 IPUKJIIATHOrO
XapakTepa

111 KonrtponbsHas padota:
"ITocnenoBaTenbHOCTH U Iporpeccun”

112 HenpepbiBHbIE G YHKIIMK U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
byHKIUN

114 CBoiicTBa yHKIMI HENPEPBIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeToza HHTEpBaJIOB AJIS pEeLIEeHUS
HEpaBEHCTB

117 MeTtoa HHTEpBaOB AJIS pELEHUS
HEpaBEHCTB

118 MeToza UHTEpBaJIOB AJIS peLIeHUS
HEPaBEHCTB

119 IIpumeHeHue CBOMCTB HENPEPBIBHBIX
GyHKIUN 17151 pereHus 3anaq

120 ITpruMeHeHue CBONMCTB HENPEPBIBHBIX
GbyHKIMI 114 peneHus 3anad

121 [TepBas u BTOpas NpOU3BOHbIE
byHKIIUH

122 Ornpenenenue, reOMETPUYECKUNA CMBICIT




MPOU3BOJIHOM

123 OnpeaeneHHf:, (bu3HUEeCKuil CMBICIT 1
MIPOM3BOIHOMN

124 YpaBHEHUE KacaTeIbHOH K TpaduKy 1
byHKIIUH

125 VYpaBHEHUE KacaTeIbHON K rpaduKy 1
byHKIIUN

126 [Tpon3BoaHBIE 3TIEMEHTAPHBIX (DYHKITHIA 1

127 [TpousBoaHBIC DTIEMEHTAPHBIX (QYHKIIUN

128 [Tpon3BoaHAS CYMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITUI

129 [Tpon3BoaHAast CYMMBI, TPOU3BEICHUS, 1
YaCTHOTO M KOMITO3UIINU () yHKITUI

130 [Tpon3BoaHAst CYMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIIO3UIIUHU (PYHKIIHIA

131 KonTpomnsHas padora: "[IpousBonnas" 1 1

132 [ToBTOpeHue, 06odIIeHNE, 1
cucTeMartu3anus 3HaHui: "YpaBHeHUs"

133 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 Hrorosast koHTposIbHAS paboTa

135 HroroBsast KOHTpOJIbHAS paboTa

136 [ToBTOpEHUE, 0606meH1fe, 1
CHCTEMAaTU3AINS 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10




I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposbHbie

Bcero
padoThI

IpakTHueckue
padoThI

Jlara
H3y4YeHHs

DJIeKTPOHHbIE
uudposbie
oOpa3oBare/bHbIE

pecypchl

[Ipumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (DYHKIIMH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

IIpumeHneHne NpOU3BOAHOMN K
UCClleIoBaHUI0 (QYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHenne npon3BOIHON K
WCCIenoOBaHuI0 QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHenne Npon3BOIHOM K
MCCIIeI0OBaHNIO (DYHKIIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHrEe MPOU3BOAHOM K
UcclieIoBaHuI0 (QYHKIIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne npon3BOIHON K
YCCIIeIOBAHUIO (DYHKLMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJBIIETO U

HaWMEHBIIIEr0 3HAYEHUS HENPEPBIBHON

(GyHKIIMM Ha OTpe3Ke




Haxoxnenue HanOoNbIIErO U
HaMMEHBIIIET0 3HAYCHHS HEPEPhIBHOM
(byHKIIMHM Ha OTpe3Ke

Haxoxnerne HanOOoIbIIEro U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

10

Haxoxnenne HanOOIbIIEro U
HaUMEHBIIIETO 3HAUCHHS HEMPEPHIBHOM
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenue HanGonpero u
HaMMEHBIIEr0 3Ha4CHMs HENPEPhIBHOU
(YHKIMM Ha OTpe3Ke

12

Haxoxnenue HanOoNbIIErO U
HaMMEHBIIIET0 3HAYCHHS HEPEPhIBHOM
(byHKIIMHM HA OTpe3Ke

13

[IpumeHenne npon3BOIHON 1S
HaXO0XKJIEHUS HAWTYYIIEero penieHus B
MPUKIJIATHBIX 3a/1a4ax

14

[IpumeHneHne MPOU3BOAHOM I
HAaXOXKJI€HUSI HAWJIY4YIIEro pEeIeHUs B
MPUKJIAIHBIX 33/1a49axX

15

IIpumeHneHre TPOU3BOAHOM IS
OTpEeIeNICHUS] CKOPOCTH U YCKOPEHUS
rpoliiecca, 3aJIaHHOro (hopMyIIon Wiu
rpaguKom

16

[Ipumenenne npon3BOIHON AJIs
OIpENETEHNsI CKOPOCTU U YCKOPEHHUS




npoiiecca, 3aJanHoro (popmymon um

rpadukomM

17 Kommnosumus GyHkimii

18 Komnosumus Gpyakunii

19 Kommnosumus GpyHKIui

20 I'eomerpuyeckue 00pa3sl ypaBHEHUIN Ha
KOOPJAMHATHOM IJIOCKOCTH

91 I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM MJI0CKOCTH

99 Kontponbehas pabota: "Hccienosanue
(GYHKIMI ¢ TOMOUIbIO IPOU3BOAHON"

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO
1epBoo0pa3HbIX
[TepBooOpa3HbIe DIIEMEHTAPHBIX

24 ¢byukuwmii. [TpaBuna HaxXoXKIeHUS
1epBoo0pa3HbIX
[TepBooOpa3HbIe 31eMEHTAPHBIX

25 ¢dbynaknuid. [TpaBuna HaxXoXICHUS
epBOOOPa3HBIX

26 NHuterpai. I'eomeTpu4ecKuil CMbICI
UHTerpaja

97 Brruncnenue onpeaenéHHOro HHTErpaia
o popmyne Herorona-JIeiiOuuIa

28 Brruucnenne onpenesnéHHOro uHTerpana
1o opmyne Herotona-Jleitouuma

29 [IpumeHenue unTerpana s




HaXOXKJCHUS TJIOIACH TIOCKUX puryp

[Ipumenenue unTerpana s

30 HaxX0XJIeHUs1 00BbEMOB Fr€OMETPHUECKUX
TEI

31 [Ipumepsl pemennit
mddepeHnanbHbIX YpaBHEHUH

32 IIpumepsl penreHni
muddepeHmanbHbIX ypaBHEHUH
MaremaTnuecKkoe MOJIEIMPOBAHUE

33 peabHBIX MTPOIECCOB C TTIOMOIIIBIO
muddepeHmanbHbIX ypaBHEHUH

34 KonTtponwsnas pabora: "IlepBooOpasnas
U uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
cBOMcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIIMH, UX
cBolcTBa U rpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
CBOMCTBa U rpaduKu

38 Tpuronomerpuueckue QyHKIUHU, UX
cBOMcTBa U rpaduKu

39 Tpuronomerpuueckue GpyHKINH, UX
CBOMCTBa U rpaduKu
OT00p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHHH C ITOMOIIBIO

TPUTOHOMETPUUYECKON OKPYKHOCTH




O160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHM C IOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHI C TOMOIIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPUUECKUX

43 YPaBHEHHH C TOMOIIIBIO
TPUTOHOM ETPUIECKOH OKPYKHOCTH

44 Pemienne TpUroHOMETPUYECKUX
HEpaBEHCTB

45 Pemienne TpUroHOMETPUYECKUX
HEpaBEHCTB

46 Penrenme TpuroHOMeTpUYIECKUX
HEpaBEHCTB

47 Pemienyne TpUroHOMETpPUYECKUX
HEpaBEHCTB
KonTtponenas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (DYHKITHH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PELICHUS
MOKA3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeNIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIbI PELICHUS

IMOKa3aTCIbHbBIX HEPABCHCTB




OcHOBHEIE MCTO/bI PCIICHUSA

52 MOKa3aTeNbHbIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHHS
norapu()MUYECKUX HEPABEHCTB
54 OcCHOBHBIE METO/IbI PEIICHHS
norapu (pMUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUYECKUX HepaBEHCTB
56 OCHOBHBIE METO/IbI PEIICHHS
norapu(pMUIECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELICHUS
MppallMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/Ibl PELICHUS
MppalMOHAJLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
HppalMOHAJILHBIX HEPABCHCTB
60 OcCHOBHBIE METO/IbI PEIICHHS
MppallMOHAJLHBIX HEPABEHCTB
61 I'padmueckue MeTobI peuieHus
UppalyoHaIbHbIX YPaBHEHUU
62 I'paduueckue meToabl penieHus
WpPpallMOHATIFHBIX YPaBHEHUI
63 I'padrueckue MeTOIbI peIIeHUS
MOKa3aTeNbHBIX YPaBHEHUN
64 I'paduueckue MeTobI pemieHus

MMOKa3aTCIbHbBIX HEPABCHCTB




65

I'padmuueckue MeToIbI pelIeHUs
norapu(pMUYECKUX YpaBHEHHIMA

66

I'paduueckue MeToabI pemeHus
norapu()MUYECKUX HEPABEHCTB

67

I'padmaeckue MeTOIBI pelICHUS
norapu (pMUYECKUX HEPABEHCTB

68

I'padmueckue MeTobI penieHus
MOKa3aTeNbHBIX U JIOTapu(PMUUECKUX
ypaBHEHUM

69

I'paduueckue MmeToabl peneHus
MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX
ypaBHEHUM

70

I'padmueckue MeTobI pelIeHNs
MOKa3aTeNIbHBIX U JIOrapu(pMUUIECKUX
HEPABEHCTB

71

I'padrueckue METOIbI peIIeHUs
MOKA3aTeNIbHBIX U JIOTapH(MUIECKIX
HEPaBEHCTB

72

KonTtponbsHas pabora:
"UppanuoHanbHble, TOKa3aTENbHbIE U
norapru(pMUYECKHUE HepaBeHCTBA"

73

Kommnekcueie uncia. Anredpandeckas
U TPUTOHOMETpHUYECKast POPMBI 3aIIUCH
KOMITJIEKCHOT'O YU ClIa

74

KommiekcHbie uncia. Anredpandeckas
Y TPUTOHOMETpHYecKasi GOPMBI 3aMHUCH




KOMIIJIICKCHOI'O 4nciia

ApudmeTnueckue oneparmu ¢

7 KOMIUIEKCHBIMU YHCTIaMH

76 ApudmeTrueckue orneparmu ¢
KOMIIJIEKCHBIMU YU CJIAMH

77 N3006paxeHne KOMIUIEKCHBIX YHCel Ha
KOOPIMHATHOM MIOCKOCTH

78 N300paxeHne KOMIUIEKCHBIX YMCEN Ha
KOOPJAMHATHOM MJIOCKOCTH

79 ®opmysa Myaspa. KopHu n-oii crenenu
U3 KOMILIEKCHOTO YHciia

80 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOT'O YHCJIa
[IpuMeHeHne KOMIUIEKCHBIX Y CelT 1JIst

81 penieHust GU3NYECKUX U
TreOMEeTPUYECKUX 3a/1a4

82 KonTtponbsHas pabota: "KomriekcHbie
yucna"

83 HartypanbHble U 1enple yrciia

84 HartypanbHble u mensie yncia

85 [IpumeHeHue NpU3HaKOB JEMUMOCTH
HEbIX YHCeNT

86 [IpumeHeHne Npu3HaKOB JEIUMOCTH
LEJIBIX YU CEeNT

87 [IpumeHeHne MPU3HAKOB JETUMOCTH

nenbix yncen: HOJl u HOK




88

[TpumeHeHne NpU3HAKOB JICTMMOCTH
nenbix yncen: HOJl u HOK

89

[IpumeHeHne NpU3HAKOB 1ETMMOCTH
LEJIBIX YUCEI: OCTATKH IO MOMYJIKO

90

[IpumeHeHne NpU3HAKOB 1ETMMOCTH
LEJBIX YUCEI: OCTATKU 110 MOJYJIIO

91

HpI/IMeHCHI/Ie IIPU3HAKOB ACINMOCTH
HEJIbIX YUCCII: aJITOPUTM EBkmnpa nis
peuICHus 3a1a4 B I EJIbIX YUCJIaX

92

KonTtponwsnas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYIIHOCTb YPaBHEHHM.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-
CIeICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METO/IbI PEUIECHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIBbHBIX
ypaBHEHUM

96

OcHOBHEIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEW UPPALIMOHATBHBIX
YPaBHEHHI

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH I10Ka3aTeJIbHbIX
YPaBHEHUI




98

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbBIX
YPaBHEHHI

99

OCHOBHBIE METO/IbI PEUIECHHUS CUCTEM U
COBOKYITHOCTEH JIOrapru(MUIECKUX
ypaBHEHUM

100

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(pMUueCKUX
YPaBHEHUI

101

IIpuMeHeHNE CUCTEM K PELICHUIO
MaTeMaTUYeCKHX 3a]a4 U 3a7a4 U3
pa3nyHBIX 00acTel HAyKH U peasbHOMI
KHU3HHU, UHTEPIIPETALIUSA MMOJTYUCHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PEILIEHUI0
MaTeMaTUYeCKUX 3aJ1a4 U 3a7a4 U3
pa3nuuHBIX 00acTel HAYKHU U peaibHOU
JKU3HU, UHTEPIIPETALMS I10JTy4EHHBIX
pE3yIbTaTOB

103

[IpumeHeHne HepaBEHCTB K PEIIEHUI0
MaTeMaTUYEeCKUX 3a]a4 U 3a7a4 U3
pa3IMYHBIX O0NacTell HAYKH U peabHON
KU3HU, UHTEPIIPETAIIHS TOTYYEHHBIX
pe3yJIbTaToB

104

Kontponbshas pabota: "Cucremsl
palMOHAJBHBIX, HPPAIUOHATBHBIX
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX




ypaBHEHU"

PannonanbsHble ypaBHEHHS C

105
napaMeTpamu

106 PanmonanbHble HEPABEHCTBA C
napaMeTpamu

107 PanmonanbHbIe CHCTEMBI C
napamMeTpaMu

108 WppanmonanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppaiinoHaabHbIE CHCTEMBI C
napameTpaMu

110 [Toka3aTenbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

111 [Toka3aTenbHbIE CHCTEMBI C
napaMeTpamu

112 Jlorapudmuyeckne ypaBHeHuS,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapudmMudeckne CUCTEMBI C
napamMeTpaMu

114 Tpuronomerpuueckne ypaBHEHHUs C
napaMeTpamu

115 Tpuronomerpuueckue HepaBeHCTBA C
napameTpamu

116 Tpuronomerpuueckue cucTeMsl ¢
napaMeTpamu

117 [TocTpoenue u uccienoBanue




MaTeMaTUYeCKUX MOJIeNIel pealbHbIX
CUTYyallli C IOMOILBIO YPaBHEHUH C
rapaMeTpamMmu

118

[TocTtpoenue u uccienoBanue
MaTEMATHYCCKUX MO}IGHGﬁ PCAJIbHBIX
CI/ITyaIII/Iﬁ C IOMOIIIBKO CUCTEM
ypaBHEHHH ¢ mapameTpamMu

119

[TocTtpoenue u ucciengoBaHue
MaTEMAaTHUYCCKUX MOI[GJIG:ﬁ PpCaJIbHBIX
CUTYyaIlil C TOMOIIBIO CHCTEM
ypaBHEHHI ¢ mapameTpamMu

120

Kontponbshas pabora: "3agauu ¢
rnapameTpaMmu"

121

[ToBTOpenue, 06001ICHME,
cucTemMaTH3auus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 0600IICHNHE,
cucTemMaTH3auus 3HaHui: "YpaBHeHHs"

123

[ToBTOpenue, 0606IICHNHE,
cucTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHuUi"

124

[ToBTOpEeHue, 0600IICHHE,
CHUCTEMAaTH3alMsl 3HAHUM:
"HepaBenctna"

125

[ToBTOpenue, 0600IICHNHE,
CHCTEMAaTH3aIlis 3HAaHUH:
"HepaBenctBa"




[ToBTOpenue, 06001ICHME,

126 CHCTEMaTH3allHs 3HAHMIA:
"HepaBenctpa"

[ToBTOpeHue, 0600IICHNE,

127 CHCTEMaTH3allNs 3HAHUH:
"[IponsBoanas u e€ npuMeHeHue"
[ToBTOpenue, 0600IIeHNHE,

128 CHUCTEMAaTH3aI1s 3HAHMIA:
"[TponsBoaHas u €€ npuMeHeHue"
[ToBTOpEHuUE, 0000IICHNHE,

129 CUCTEMAaTH3aI1sl 3HAHMIA:
"IIponsBoanas u e€ npuMeHeHue"
[ToBTOpeHnue, 06001ICHME,

130 cucrteMaru3anus 3HaHui: "MHTerpan u
ero npuMeHeHue"

131 [ToBTOpeHue, 0600IICHNHE,
cucrteMaTtu3anus 3HaHuil: "OyHkun"

132 [ToBTOpenue, 0606IICHNHE,
cuctemaTu3auus 3Hanuii: "OyHkun"

133 [ToBTOpEHue, 0600IICHNE,
cucreMaTtu3anus 3HaHui: "OyHkun"

134 Hrorosast koHTpoIbHAS paboTa

135 Hrorosast KOHTpoJIbHAS paboTa

136 [ToBTOpenue, 0600IICHNHE,

cUCTEMAaTHU3alMA 3HAHUN




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

10







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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