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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnslii Kypc «AnreOpa W Hayajga MaT€MaTUYECKOIO aHAJIN3a» SBISETCS
OTHUM W3 Hambojee 3HAYMMBIX B IMPOTpamMMe CpPeIHEro o0Imero oOpa3oBaHUS,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0azy AJis
U3yYEHHUsl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U APYIHX
JUCHMIUIMH. B paMkax AaHHOro y4deOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyIupyeT cBoU
JOCTHKEHMSI B MaTeMaTu4yeckon hopme.

VY4eOHblii Kypc anreOpbsl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [Ji1 YCIHEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOW KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIIONIb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHHsS U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYEeCKOro aHajM3a pa3BUBAET
YMEHUE HaXOAUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaTh NEAYKTUBHO, UCIIOJIb30BATh
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHAJOru, (opMupyeT
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone w3yuenus yueOHOro kypca «Anredpa M Hayajsa MaTEMaTUYECKOTO
aHaJIn3a» 0O0ydYaroluecs IMOITy4YaroT HOBBIM ONBIT pEIICHHs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUS] MAaTEMAaTUYECKUX MOJIEJECH pealbHbIX CUTYalUH,
UHTEPHpPETallud  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yeTrcss Kak uepe3 YydeOHbIi Marepual, CIOCOOCTBYIOIINN
(OpMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMS, TaK M dYepe3 creuuuxky ydeOHOH
NEeATENbHOCTH, TpeOyIomed MNPOJOJKUTENbHOW KOHLUEHTPAUUMUM BHUMAHUA,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MIOJyYE€HHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00ydeHust anredpe U HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATETbHOCTHBIA MPUHIUI O0YyUEHHUS.

B cTpykrype yuebHoro kypca «Anredpa u Hayana MaTeEMaTUYECKOTO aHATTU3a»
BBIJICJIEHBl  CIEAYIOIIME COAEpKATEIbHO-METOANYECKUE JmHuK: «Yucna u
BbIYHCIICHUSD», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTUYecKoro aHanusa», «MHoxkecTBa M JIorMka». Bce OCHOBHbIE



CoJIepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha TMPOTSDKEHUHM JBYX JIET
00yueHUst Ha YPOBHE CpeTHEero o0IIero o0pa3oBaHusi, €CTECTBEHHO JOIOIHSS IPYyT
JpyTa ¥ MOCTENEHHO HACHIIAasICh HOBBIMH TEMaMU | pa3jenaMu. JJaHHbIH yaeOHbIN
KypC SBISIETCS UHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCLMIUINH, TaKMX Kak anredpa, TPUTOHOMETpUs,
MaTEeMaTUYECKU aHaIu3, TEOpHsl MHOXKECTB, MaTeMaThuuecKas JIOTUKa U JIpyTHUe.
[Ilo wMepe Toro kak oOydJaromuecsi OBJIaJeBalOT BcE€ Oojiee IMIMPOKUM
MaTeMaTHYeCKUM ammapaToM, Yy HHUX TIOCIEIOBaTENIbHO (QOpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTUYEeCKyl0 MOJeNb peajJbHOU
CUTYaIlNH, IPUMEHSTh 3HAHUSA, MTOJYYEHHBIC NMPU W3YUYEHUU y4eOHOTO Kypca, s
pELIeHUs] CaMOCTOSATEIBHO C(HOPMYIUPOBAHHON MAaTeMAaTHUECKOW 3a/lauu, a 3aTeM
UHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAWYECKass TUHUS «YHUClia U BBIYUCICHUSA» 3aBepIIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO 001Iero oopasoanusi. Ha ypoBHe cpenHero o0uiero
oOpazoBaHusi oco0oe BHHUMaHHME yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S KCIOJIb30BAHUE PA3TUYHBIX
¢opM 3amucu 4yMciaa, YMEHHUE JeNaTh MNPUKHUJIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTAaMHU. 3HAKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(pUuyecKue 3aJaud M OIEepaluu: JeJIeHHe Haleo,
OTIEpUPOBAaHUE OCTAaTKAMU Ha MHOXECTBE IEJbIX YHCEN, OcOoOble CBOMCTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUIECKUE OTepaIiui, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTenbHOMY pacIIUPEHHIO Kpyra HCIOJb3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM MX MPUMEHEHUS JUIsl PElIeHUs] pa3IuuHbIX 3ajad
dbopmMupyeTcsi peicTaBlIeHue O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
MIOCTPOCHUU MOJIEJICH peaNbHOr0 MHUpPA, HIUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKpETH3aIIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHUsT Ha YPOBHE CpeIHEro ooOuero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbrate oOydaromuecss OBJAJAEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHHS
palMOHANBHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepxkammx mapaMmerpol. [lolydeHHbIE YMEHHS MIMPOKO HCIHOJIB3YIOTCS TMpHU
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, NP PEIICHUH MPHUKIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHHWE HAUOOJBIINX U HAUMEHBIINX 3HAYECHUN (YHKIIUU.
JlanHast conepkaTelibHasi TIMHUS BKJIIOYAaeT B ce0s Takke (OpMUPOBAHHE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3OBaHUs  PaLMOHAIBHBIX,
UPPAMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKEe BbIPAKEHUN,
coJiep)KalluX CTerneHu M Jjorapumel. braromaps usyueHuro anreOpanyeckoro
MaTepHaia IPOMCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00y4Yaronuxcs, GOPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHUM,
paboOThl C CHUMBOJBHBIMU (OpPMAaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3pdeKTuBHbIC
WHCTPYMEHTBl U1 PEHIEHUST MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S13bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKW» TECHO
neperieTaeTcsa ¢ JAPYTMMH JIMHUSAMH Y4e€OHOrO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCJIEI0BATEIbHOCTh U3YUEHUSI MaTeprana. M3yueHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHN NJIs1 pelIeHus 3aja4 U3 APYruxX yueOHBIX
IPEIMETOB U PEATIbHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTHYECKHUM aHaJIU30M,
TaK W C PEIICHWEM YpaBHEHWU W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUWE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMU, HCCIENOBAaTh MOJy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. MaTtepuan 3TOH CoepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YW HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTU.

ConepxarenbHas JuHus «Hadana maremMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MATEeMaTUYECKUX, TaK U MPUKIATHBIX 3a/]ad,
JIOCTYITHBIX OOYyYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNiaTh WX HauOOJbIINE W HAaWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (QUIYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHMsI TpoleccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYE€CKUX MOJENEH peanbHbIX CHUTyaluH,
MO3BOJIAET HAXOAUTh HAUITYUIIIEE PEIIEHUE B TPUKJIIAHBIX, B TOM YHCJIE€ COLIMAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroniuecs y3HatT O BBIIAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MaTEMaTUKH Kak HayKu, U 00 uX
aBTOpAX.



ConepxarenbHO-MeTOqUYeCcKas TuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
cebsi PJIEMEHThl TEOPUHM MHOXKECTB U MaTeMaTHYeCKOM JIOrMKHh. TeopeTuko-
MHOXECTBEHHBIEC MIPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHU, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUYECKHUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA — SI3bIK
COBPEMEHHOM MaTeMaTUKHU W UCIOJIb30BAaTh €r0 JIJIsi BBIPAXKEHUSI CBOUX MBbICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTE€MAaTUKU KaK HAayKd CJEeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTPOroCTh OOOCHOBAaHMM W CIICIOBAHHE OIpeaeaEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTelIbcTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIMXcsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJENIe C MOMOIIbIO afmapara ainreopbl u
MaTeMaTU4YeCKOr0 aHaldu3a, HHTEPHPETAMU MOJIYYECHHBIX PE3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KOXK/IBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIB3YETCS ISl PelIeHUs] MPUKIaAHbIX 3aaad. [lpu
pElIEHUH  peaIbHBIX  MPAKTUYECKUX  3aJad  oOyyaromuecss  pa3BUBAIOT
HAOJIFOIATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MIPOOJIEMY.
JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUueOHOTo Kypca « Anredpa v Havasa
MaTeMaTHYECKOr0 aHAIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hadyalia MaTEMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

Yucjia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTpaciell 3HAaHUU U PEaIbHOU KU3HH.

JlelictBurenbHble 4Yuciaa. PanuoHanbHblE W UPPALMOHAIBHBIE 4YHCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIBHBIMU  4YHMCIaMd.  Moayiib
JEHCTBUTENHHOTO YKcia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCICHUS, MTPaBUIIa
OKpYTJICHHUs, IPUKUJKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM ImokaszareseM. buHoMm HerootoHa. Hcnosb3oBanue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEUICHUS! TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypabHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM II0OKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapupm wymucna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W ypaBHEHHMs-CiIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEUICHUS LETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy. MHOrousieHslI ¢ 1iesibiMu K03 pUuIuEeHTaMU.
Teopema Buera.

IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppannoHanpHbIe YpaBHECHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE METOABI PELICHHs MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHHUHI. OCHOBHEbIE METOJIbI perIcHUs
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JNMHEHMHBIX ypaBHEHUU. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpenenuTenb MaTPUIIbl 2X2, €ro TEOMETPUUECKUN CMBICI M CBOMCTBA,
BBIYMCIICHUE €T0 3HAYCHUS, TPUMEHEHUE OMPEACIUTEN IJIsl PELICHUS CUCTEMBI
JVHEVHBIX ypaBHEHUW. PelleHne NpuKIAIHBIX 3a4ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue moCcTpOEHHOM MOJEIH ¢ MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJICNIEM pPEaJbHOM CUTyallMd C TOMOIIBIO
YPaBHEHHU W HEpaBEHCTB. lIpumeHeHHe ypaBHEHHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 1 3a/1a49 U3 Pa3INIHBIX 00JIaCTel HAyKU U peaTbHOM KU3HU.

DyHKUMH U TPAaPUKH

OyHKuMs, crnocoosl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosumms ¢ysxkuuit. I'paduk  QyHKuuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB QyHKIHA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkium.
[TpomexxyTku 3HakonoctosiHcTBA. YETHbIe M Heu€THbIe (GyHKIMH. [leproauyeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (YHKIIUU HA POMEKYTKE.

Jluneitnasi, kBaapaTudHas W APOOHO-TMHEWHAs (QYHKIUH. DIeMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE UX rpadrKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U 1EIbIM TTOKa3zareneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs n-oi CTENEHU KaK PyHKIMU 0OpaTHOM CTENEeHU
C HATyPAJIbHBIM IOKA3aTEIEM.

[TokazatenpHas u norapupmuyeckas (YHKIMH, WX CBOWCTBA U TpaUKH.
Ucnonb3oBanue rpagukoB GyHKIMIA 715 pellIeHUs YPaBHEHUH.

Tpuronomerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTA B pEalbHBIX MPOIECCaxX U SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTH4YE€CKOW NMHAYKINH. MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIEI0BATEIbHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaTEMAaTHYECKOTO aHAM3a KaK aHaiuu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYecKon
porpeccu. JIMHEWHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoieHToB. Mcnosb30BaHWE NPOTPECCHMU MJIA  PEIICHHUS peajbHbIX 3a/1ad
MPUKJIAIHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX cBoWcTBa. TOYKM paspeiBa. ACHUMOTOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKUMA HENpEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHMS HEpaBeHCTB. [IprMeHEeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 15 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUeCKUi 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHNE KacaTeabHOU K rpaduky GyHKUIUN.

[TpousBoaHBIE  AJNEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CymMBl,
POU3BEAEHUS, YACTHOI'O U KOMITO3ULIMH (PYHKIUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, Omepailud HaJl MHOXECTBAMU M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. IIpumMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBICHUM, NPHU PELIEHWH 3a1ad U3 JPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEIBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LENbIX YHUCIaX.

KommiekcHble uncna. AnreOpaumdeckas M TpUTOHOMETpUYEcKas (HOPMbI
3aMUcH KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KOMIUIeKCHOro yucia. [lpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OcCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApU(PMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.



IIpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, HHTepIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommoszuruu Qyskui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPINHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHre MPOM3BOIHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HAMMEHbIIEro 3HaU€HU N HellpephIBHON
(GyHKIHUU Ha OTPE3KE.

[IppmeHenne TPOU3BOMHOM JUI HAXOXKACHUS HAWJIY4dIlIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuna Haxox1eHNs 1epBOOOPa3HbIX.

Nuterpan. 'eomeTpuyeckuil CMbICI HHTETpaja. BeIdyucieHne onpenes€HHOro
uHTerpana no popmyne Hetotona-Jleitoauiia.

[Ipumenenne uHTErpajia AJs HAXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuuyeckoe
MOJICIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIIHaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOr0 00IIEeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, TPOIEIYP
rpakaaHcKoro  oOmiectBa  (BBIOOPBI,  ONPOCBI W JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJBbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TpakHaHCKOM HMISHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJICHHS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCTbIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUH, paccy AeHUI, BOCOPUUMYHUBOCTb
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMSA:

chOpPMHUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYCCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryisipHas (pu3udecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NpodEeCCUOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeld mnpodeccur U peaqu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaNpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHHE BIMSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHME MATEMAaTHYECKUX 3HAHUN JId peuieHus 3ajady B 00JacTu
OKpY>Karoliel cpejbl, IUIAHUPOBAHME TOCTYNKOB M OIEGHKH HX BO3MOXKHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HayKH Kak c(pepbl 4eIIOBEUECKOM ACATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOM
KYJBTYPOU KakK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAanOO0Jee NOAXOIAIMUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nHpopmanueii:

BBISBJISITh JePUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUIOB U OpM
IPE/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHhMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHWS II0 XOJy pelIeHUs 3aJauu,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMoOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBICE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl mMpU pelmleHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BU/JIBI pabOT, I0TOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YyJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT TO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydaromIuics MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCICHUA:

CBOOO/JIHO OINEpPUPOBATh MOHATHUAMH: paAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JIpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUKEHHDBIE BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHUN;



CBOOOZHO ONEpUpPOBaTh IIOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOASAUIYIO (DOpPMY 3alUCU NEUCTBUTENIbHBIX YUCEI AJIS pEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHNS JAaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CcBOOOHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JIOrapudMm YHca, ACCITUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

CcBOOOZHO ONEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATH IOHATUAMU: APKCUHYC, aPKKOCUHYC W apKTaHI'€HC YMCIIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJAbl PELICHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAIIBHBIX YPaBHEHUH, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEIICHHUE
MHOI'OYJIEHa Ha MHOIOYIEH C OCTAaTKoM, TeopeMy besy u teopemy Buera mius
pelIeHus 3a1ay;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YypaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHSATh ONPENCIIUTENIA Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBI) CUCTEMBI JJUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
VHTEPIIPETUPOBATD ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBMM C KOPHSIMHM [UJIsi TNpeoOpa3oBaHUs
BBIPAXEHU;

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHH C
paLMOHAIIBHBIM I1I0KA3aTeIIEM;

UCIIO0/Ib30BATh CBOMCTBA aorapupmon IUIsL npeoOpazoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpAlUMOHAIBbHBIC, MOKAa3aTEIbHbIE U
norapuMHUUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEH;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBbI Ul IPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOHO OINEpUPOBATHh MOHATHUAMHU: (PYHKIIMS, CIIOCOOBI 3aAaHus (PyHKIIHH,
B3aUMHO OOpaTHble (QyHKIMM, Kommo3uums ¢yHKOUN, rpaduk QyHKIUHU,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIUIA;

CcBOOOJHO OINEpPUPOBATH MOHATUAMH: OOJIACTH OMPEACIEHUS U MHOMXKECTBO
3HaYeHUHN QPYHKIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoandeckre GyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOIHO ONEpUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJIBIM [OKa3aTeneM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUpPOBATh MOHATUAMU: JIMHEIHHAs, KBaJpaTU4HAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpauKH, MCHOJIB30BATh MX TpapUKH AJs PELICHUS
YPaBHEHHN;

cBOOOZIHO ONEpUpOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
OIpesiesIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YHCIOBOIO apTryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKUMA Ui UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEN MpPH PEIICHUH 3aJay U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpaXaTh (HOPMYyIaMU 3aBUCUMOCTH MEXK/y BETUYMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEpUpOBaTh HMOHATUAMM: apuMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUIUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIICHUs pealibHbIX 3a/lad MpPUKIIAJHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUS
MOCJIeI0BAaTEIbHOCTEH, MOHOTOHHBIE M OTrPAaHUYEHHBIC MOCIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIEC (DYHKIIMH, TOUKH pa3phbiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO oOlepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEIIeHUs 3a/ady;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUECKH M (PU3MUECKHl CMBICT MPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh  MOHATUSIMHU:  MHOXKECTBO, OIEpald  Haj
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUs PeaTbHbIX
MPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IPEeIMETHBIE PE3yJIbTAThl 10 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPAITBHOE U 11€JI0€ YHCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJbIX YKHCEJN, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yucCeNn A pElICHUs 3aJad, MPUMEHSATh aJrOpUTM
EBxnupa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa MO0 MOMYJI0, 3aIluChIBAThH
HaTypaJIbHbIE YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpanuecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUPOBATh MOHATHUSMHU: HppalMOHANbHbIE, MOKa3aTelbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX pEIICHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYLIECTBJIATH OTOOpP KOpPHEHM NpU PELIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHUS,;

CBOOOZHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMYJbI I8 PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIbHBIX, HPPALMOHAIBHBIX, ITI0KA3ATEIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palOHAaJbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTEIIbHBIE,
aorapuMHUYECKUe UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
coJep Kaliye MOLYJIM U IapaMeTphl;

OPUMEHSTH TpaduyuecKre MEeTOAbI JAJI PEIIeHHUs] YPAaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)XXCHUS, YPaBHEHMSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYEHHBIN pe3yJIbTarT.

DOyHKUMU U TpaduKH:

CTpPOUTH TpadUKH KOMIO3UIMH (YHKUHUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO OMEpUPOBAaTh TMOHATHUAMU: TpPaQUKHA TPUTOHOMETPUUECKUX
byHKIMI;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMS U HCCIEIOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEro pEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUUYECKUX, 3a7a4ax, AJIs1 ONIPEACIeHUs
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOro (popmysol uim rpaduxkom;



CBOOOZIHO ONEpUPOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNH M BBIUYUCIATH
uHTerpain no popmyiie Hetotona-Jleitouuiia;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 00BEMBI TENI ¢ TOMOIIBIO HHTETPaIa;

UMETh TPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IpUMEpE
cocTaBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB U
TeM IPOrpaMMBbl

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHOX€eCTBO AENCTBUTENBHBIX
yucesl. MHOrO4JIECHBI.
PanmonansHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN

24

@OyHKIUYT U TpadUKy.
CrenenHast GyHKLHUS C LIETBIM
IIOKa3aTeNneM

12

ApudmeTrnueckuit KOpeHb n-
oii crenenu. MppanuonaibHsie
YpaBHEHUs

15

[TokazaTenpHast QyHKIHS.
[ToxazaTenbHble YpaBHEHHS

10

Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

18

Tpuronomerpuueckue
BBIP)KEHUS U yPAaBHEHUS

22

TlocienoBaTeIbHOCTH U
MPOTPECCUU

10

HenpepoiBHBIE QYHKIIUH.
IIpounsBoaHas

20




[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




11 KUIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U Kourponsbie | TIpakTmaeckne (uudposbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GpyHKIHii ¢ ” 1
MIOMOLIBIO IPOU3BOJHON
2 [lepBoobOpa3nas u uHTErpa 12 1
I'paduku
TPUTOHOMETPUUECKUX
3 GbyHKIUH. 14 1
Tpuronomerpuueckue
HEpaBeHCTBa
HppanuonansHsle,
4 [10Ka3aTeIbHbIE U 24 1
norapupMuIecKue
HEpaBEHCTBA
KommiekcHsbie uncna 10 |
6 Harypanbnbie 1 1ienbie ynucina 10 1
Cucremsl paliMOHaIbHbIX,
7 HppaliOHAIBHBIX 12 1
NOKa3aTeJIbHbBIX U
Jgorapu(pMUUECKUX yYpaBHEHHM
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, o6o0IIEeHNE, 16 )

cUcTeMaTU3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoJsbHble

Bcero
padoThI

IIpakTHYecKue
padoThI

Jara
U3yYeHUs

DJIEeKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

MHO)kecTBO, Onepauy Hal
MHO>KECTBAMHU U UX CBOICTBa

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeOPETUKO-
MHO>KECTBEHHOTO aIrapara s
pemenus 3ana4y

ParmonanpHbIC yncIa.
O6BIKHOBCHHBI€ N JCCATUYHBIC
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
NepUOIUYECKHE 1podu

PanyoHanbHbIe YKCIa.
OOBIKHOBEHHEIE U IECATHYHEIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIC
MEPHOINYECKHE TPOoOH

[Ipumenenue npobeii n
MPOIEHTOB ISl PEIICHUS
MPUKJIAHBIX 3a/1a4

[Ipumenenue npobeit u
MIPOILIEHTOB JUTS PEIICHHS
NPUKITAIHBIX 321249

JlelicTBUTENbHBIC YHCIIA.




Panmonanbaeie u
HppalHUOHAIBHBIE YHCIIA

ApudmeTrueckue onepanum ¢
NEHCTBUTENbHBIMH YUCIIAMU

10

Mopynp A€MCTBUTEIBHOTO YHCIIA
U €ro CBOWCTBA

11

[TpuGnuxEHHBIE BEIYUCIICHUS,
IIpaBUJIa OKPYIVICHUS, IIPUKUIKA
Y OLICHKA Pe3yJbTaTa
BBIYMCIICHUI

12

OCHOBHBIE METO/IbI PEIICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS
HEJIBIX U IPOOHO-PAITMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LeNbIX U JPOOHO-pallMOHAIBHBIX
ypaBHEHUN U HEPABEHCTB

15

MHOro4ieHsl OT OAHOMN
nepeMeHHoi. Jlenenue
MHOT'OYJICHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouJieHbI C OeJabIMU
ko3 punmentamu. Teopema
Buera

17

Pemenue cucreM TMHEHHBIX
ypaBHEHUN




18

Pemenue cucreM JTUHEHHBIX
ypaBHEHU U

19

Anrebpanyeckune ypaBHeHuUA.
Cneactsua us Teopembl besy.

20

Anrebpanyeckune ypaBHeHus.
CnepacTtsumA U3 Teopembl besy.

21

Pa3/IoKEHUEM HA MHOXUTENN
PelwieHne anrebpanyeckmx
ypaBHEHUM

22

PelweHne anrebpanyeckmx
YPaBHEHWI pa3NoKeHMemM Ha
MHOXUTEeNu

23

Pewenne npukiiagHeIx 3a1ad ¢
ITOMOIIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

Konrponbnas pabora:
"PaninoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEUHBIX ypaBHEHUN"

25

OyHK1UA, CIOCOOBI 3aJaHUS
¢bynkuuu. BzaumHo o6patHbie
¢ynkumn. Kommnosunus ¢pyHkumi

26

I'paduk GynkIIM.
DrneMeHTapHble TpeoOpa3oBaHUs
rpaduKoB PyHKIHI

27

O6nacth onpeaeneHus u
MHO>KECTBO 3HAUCHUN (QYyHKIUU.
Hymu ¢ynknuu. [TpomexyTku




3HaK MMOCTOAHCTBA

28

UETHbie 1 HEUETHBIC PYHKITUH.
[lepuoauueckue GyHKINU.
[IpomeXyTKM MOHOTOHHOCTH
byHKIIUN

29

MakcHuMyMBbI 1 MUHUMYMBI
¢byukaun. Hanbomnsiiee u
HaMMEHbIIIee 3HAaYeHUE (PYHKITUH
Ha MMPOMEXKYTKE

30

JInnelinas, kBaapaTU4yHas U
NpoOHO-IMHENHas QYyHKIUU

31

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpPOEHHE TPapUKOB ITHX
byHKIUI

32

DeMeHTapHOe HCCIIEe0BAaHUE U
HOCTPOEHUE TPAPHUKOB ITUX
byHKIHI

33

CTeleHs ¢ 1eIbIM II0Ka3aTEIEM.
bunom Hrerorona

34

CreneHn C IEJIBIM IT0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKITHS C
HATypaJbHbIM U LIEJIBIM
nokasareyieM. E€ cBoiicTBa u

rpadux

36

KonrtponbHas pabora:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa 1 rpapux"




37

Apudmernueckuii KOpeHb
HAaTypaJIbHOW CTEIIEHU U €ro
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOW CTENEHHU U €ro
CBOMCTBA

39

[IpeobpazoBaHus YHCITOBBIX
BBIPXKEHUH, CONIEpIKAIIUX
CTETICHU U KOPHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPAXXEHUH, COAEPIKAINX
CTCIICHH U KOPHHU

41

[IpeoOpa3zoBaHus YMCIOBBIX
BBIPAKECHUI, COAECPIKALUX
CTETIEHU U KOPHHU

42

HppannonaibHble ypaBHEHHUS.
OCHOBHBIE METOBI PELLIEHUS
HppalMOHAJIbHBIX YPaBHEHUN

43

HppanmoHanbHble ypaBHEHUS.
OCHOBHbBIE METO/IbI PEILICHHS
UppaloOHAIbHBIX YPaBHEHUH

44

WppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHHUS
UPPALMOHAJIBHBIX YPABHEHUI

45

PasHOCHIBHEBIE Nnepexoanl B
peueHnn upparuoHaIbHbIX
ypaBHEHUH

46

PaBHOCHIIBHBIC nepexXoanl B




PCHIICHUH UPPALMOHAJIbHBIX
ypaBHEHU U

47

PaBHOCUIIBHBIE IEPEXOBI B
pELIEHUN UPPaLMOHATIbHBIX
ypaBHEHUU

48

PaBHOCHIIbHBIE TIEPEXO/IBI B
pELIeHUH UPPAUOHATIBHBIX
ypaBHEHUH

49

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOM
CTETICHU C HATYPaJbHBIM
MOKa3aTeneM

50

CoiicTBa u rpaduk KOpHS n-oif
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYyPaJIbHBIM
MOKa3aTenem

51

KonrtponbHas pabora: "CpoiicTBa
U rpaduK KOpHS N-0i CTETEHN.
WppaunonansHeie ypaBHeHUS"

52

CrteneHb ¢ paliMOHAIbHBIM
nokasaTelieM U €€ CBOMCTBa

53

CreneHsb ¢ palliOHATBLHBIM
OKa3aTeJieM U €€ CBOMCTBA

54

Crenens ¢ palMmoHaIbHBIM
IMOKa3aTejIeM U €€ CBOMCTBA

55

[TokazarenpHas GpyHKIMS, €€
CBOIicTBa U rpaduk

56

Hcnonws3zoBanne rpaduka




(GYHKIMU 1715 peIieHust
ypaBHEHU U

57

Hcnonb3oBanue rpaduka
(GyHKIMHU 1715 pelIeHus
ypaBHEHUU

58

[TokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHHS
IIOKa3aTeIbHbIX ypaBHEHUN

59

IToka3aTenbHble ypaBHEHUS.
OCHOBHBIE METOIbI PELLIEHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

60

IToka3aTenbHbIE ypaBHEHUS.
OCHOBHBIE MCTOAbI pCHICHUS
IIOKAa3aTeJIbHbIX YPAaBHEHUU

61

KonrtponbHas pabora:
"IToka3zarenbHas QyHKIMS.
IlokazarenbHble ypaBHEHU"

62

Jlorapudm yucna. CBoiicTBa
norapupma

63

Jlorapudwm gucna. CBoiicTBa
norapupma

64

Jlorapudm uncna. CoiicTBa
aorapudpma

65

JlecsTHUHBIC U HATYpaTbHBIC
norapupMbl

66

JlecaTr4yHBIE U HATypaAJIbHbIE
aorapudmbl

67

IIpeobpazoBaHue BbIpaKeHUH,




coJiepKaluX JIorapu(Mel

68

[IpeobpazoBaHue BbIpaKESHUH,
COJIepIKAIIHX JIOTapH(DMBI

69

[IpeobpazoBanue BbIpaKEHUM,
COJIepIKAIIHX JIOTapU(DMBI

70

Jlorapudgmuueckas GyHKIus, e
CBOWCTBA U rpaduK

71

Jlorapudmuueckas pyHKuus, €€
CBOMCTBA U Tpaduk

72

Hcnonb3oBanue rpaduka
(GYHKIMU 17151 pelIeHus
ypaBHEHUH

73

Hcnonp3oBanue rpaduka
(GyHKIMU 1715 peIieHust
ypaBHEHUH

74

Jlorapudmuueckre ypaBHEHUSI.
OCHOBHBIE METO/IbI peILICHHS
JOrapu(pMHUUECKUX YpaBHEHUI

75

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHHUSI
JOrapu(pMUUECKUX YpaBHEHUH

76

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHM

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHIH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE Mepexoanl B




pelIeHUH JorapuPMHUUECKUX
ypaBHEHU U

79

Konrtponbhas pabora:
"Jlorapupmuyeckas GyHKIUS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCHUHYC U
apKTaHTe€HC YHUCIIOBOTO
aprymeHra

83

ApKCHUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEEICHHUE
TPUTOHOMETPUYECKUX (PYHKLUI
YHCJIOBOI'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIHHA
YHCIIOBOT'O apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUYECKUE
(hopmybI

87

OCHOBHBIE TPUTOHOMETPUYECKHUE
(hopMyIIbI

88

OCHOBHbIE TPUTOHOMETPUYECKUE




(bopmyIbI

OCHOBHbIE TPUTOHOMETPUYECKHE

89
hopmytbr
[Ipeobpas3oBanue

90 TPUTOHOMETPUUECKUX
BBIPKECHUIN
[IpeobpazoBanue

91 TPUTOHOMETPUYECKUX
BBIPAKCHUN
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPAKECHUM
[IpeobpazoBanue

93 TPUTOHOMETPUUYECKUX
BbIpaXKEHUM

94 Pemenune TpuroHoMeTpruUeCcKUX
ypaBHEHUH

95 Pemenune TpuroHoMeTpuueCcKuX
ypaBHEHUN

96 Pemienne TpuroHoMeTpuueCcKux
ypaBHEHUH

97 Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

08 Pemenune TpuroHoMeTpuueCcKux
ypaBHEHUN

99 Pemienne TpUroHoMeTprUUECKUX
ypaBHEHUH

100 Pemenue TpuronoMeTpuuecKux




ypaBHEHUN

101

KontposnbHas padoTa:
"TpuroHomeTpuyecKue
BBIPAXKECHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHus"

IlocnenoBaTenbHOCTH, CIIOCOOBI
3aJ[aHusA [10CJIENOBATEIBLHOCTEA.

102 Merton maTemaTnueckoun
WHIYKIAH
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nocaeaoBaresbHOCTH. McTopus
aHanu3a 0ECKOHEYHO MaJlbIX

104 Apudmernueckas mporpeccust

105 I'eomeTrpuueckas nporpeccus

106 BeckoneuHo yObIBarommas
reOMETpUYECKasi MPOTrPeccust

107 CymMma 6eckOHEeUHO yObIBaroIei
F€OMETPUUYECKOU MPOTPECCUU
JImHelHbIN 1

108 SKCIOHEHIIMAIBHBIN pocT. Yucio
e. DopMya CI0KHBIX
MPOLIEHTOB
JInHEeHHbI N

109 AKCIOHEHIMAIBHBIN pocT. Yucio
e. Dopmyina CII0KHBIX
MPOLIEHTOB

110 Hcnonb3oBanue nmporpeccuu st




peuICHrd pCaJIbHBIX 3a1a4
MPUKIIAHOTO XapaKTepa

111

Kontposnbnas padora:
"ITocnenoBaTeILHOCTU U
nporpeccun”

112

HenpeppiBHble QyHKIUN U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKITHIA

114

CgoiicTBa GyHKIHHA
HENPEPBIBHBIX Ha OTPE3Ke

115

CsoiicTBa QyHKIUI
HETIPEPBIBHBIX Ha OTPE3Ke

116

Metox HHTEPBAIOB JJIsI PELICHUS
HEPABEHCTB

117

MCTOI[ HHTCPBAJIOB I PCIHICHHA
HCPaBCHCTB

118

MeTto1 HHTEPBAIOB JJISI PEIICHUS
HEPABEHCTB

119

IIpuMeHeHue CBOUCTB
HENPEPbIBHBIX (QYHKIHHA 1151
pemenus 3ana4y

120

IIpumMeHeHne CBOMCTB
HEMpPEepPBIBHBIX PYHKIMIA 115
pelIeHus 3a1a4

121

[lepBas u BTOpasi mpOM3BOIHBIC
byHKIIN

122

Onpenenenue, reOMETPUIECKUI




CMBICJI TPOU3BOTHOU

123

Omnpenenenne, GU3nIECKUin
CMBICJI IPOM3BOTHON

124

YpaBHEHHE KacaTeIbHOU K
rpaduxy QyHKIUH

125

YpaBHEHHE KacaTeJIbHOU K
rpaduky GyHKIUU

126

[Ipon3BoaHbIE 2IEMEHTAPHBIX
byHKIMII

127

[Ipon3BOaHBIE 3IIEMEHTAPHBIX
byHKIUI

128

[TpousBoaHas CyMMBI,
MIPOU3BECHNUS, YACTHOTO U
KOMIO3ULUHU (PYHKIUH

129

[IponsBogHAA CyMMBI,
IPOU3BEIEHUS], YACTHOTO U
KOMMO3UINH (PYHKIIHIA

130

[Ipon3BoHas cymMBl,
MTPOU3BEJICHHUS, YaCTHOTO H
KOMITO3UITUH (yHKITHHA

131

KonTponsHas padora:
"ITponsBoHas"

132

[ToBTOpEeHUE, 0000IIEHNE,
CHCTeMaTH3alys 3HAHMIA:
"VpaBHenus"

133

[ToBTOpeHue, o600mIEH e,
cUCTEMAaTHU3alis 3HAHUN:
"OyHkuun"




134 Hrorosast KOHTpOJIbHAs paboTa 1 1
135 Hroroas kouTpoabHas paboTa 1 1
136 [ToBTOpeHwue, 0606H.I€HIEC, 1
cUCTEeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoxka

KoaudecTBO 4acoB

Bce
ro

KonTpoan
HbIE
padoThI

IIpakTnue
CKHe
padoThI

JlaTa
H3yue
HUSA

JIEKTPOHHBI
e uupposbIe

oOpa3oBareJ
bHbIE

pecypchbl

IIpumeHeHue
IIPOU3BOJHON K
UCCIIEI0OBAaHUIO
GyHKIUN Ha
MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
UCCIIEIOBAaHUIO
byHKIUH Ha
MOHOTOHHOCTh
U DKCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
HCCIIEA0OBAHUIO
byHKIMA Ha
MOHOTOHHOCTh
U DKCTPEMYMBI

IIpumeHeHne
IIPOU3BOJHOM K
UCCIIEIOBAaHUIO
GbyHKIMA Ha
MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumenenne
MPOU3BOAHOM K
UCCIJIEIOBAaHUIO
byHKIUI HA
MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
UCCIIEA0OBaHUIO
byHKIUH Ha
MOHOTOHHOCTb




U DKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIEr0 U
HAaUMEHBILIETO
3HAYCHUS
HEIPEPBIBHOU
byHKIMK Ha
OTpe3Ke

Haxoxxnenue
HanOOJIBIIET0 U
HAaMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
GyHKIUU Ha
OTpEe3Ke

Haxoxnenue
HauOOJIBIIIETO U
HaWMEHBIIIETO
3HAYCHUS
HEMPEPBIBHOU
GbyHKIMHA HA
OTpe3Ke

10

Haxoxnenne
HauOO0JIbILIEro U
HaVMEHBIIIETO
3HAYEHUS
HEMPEPBIBHOMN
byHKIIUU HA
OTpE3Ke

11

Haxoxnenue
HauOOJIBIIIETO U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
byHKIMK Ha
OTpe3Ke

12

Haxoxxnenue
HanOOJIBIIECT0 U
HaMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
GyHKIUY Ha




OTpe3Ke

13

[Ipumenenue
MPOU3BOAHOM
A
HaXO0KJICHUS
HaWJTy4llIero
penieHus B
MPUKIIATHBIX
3aJa49ax

14

IIpumeHeHue
IIPOU3BOJHOU
JUIS
HAaXO0KJICHUS
HaWJIy4dlIero
peleHus B
IIPUKJIAIHBIX
3ajaqax

15

IIpumeHeHne
IIPOU3BOJHOU
JUIS
OINpecIIeHUs
CKOPOCTH U
YCKOpEHUS
npouecca,
3aJJaHHOTO
dbopMmyoil unu
rpadukoM

16

IIpumeHeHue
IIPOU3BOJHOU
UL
olpeeneHus
CKOPOCTH U
YCKOpPEHUs
porecca,
3aJJaHHOTO
dbopmyoi unu
rpaduKoM

17

Kommo3unus
byHKIMHA

18

Kommo3unus
byHKIMIA

19

Kommosunus




byHKIUH

20

['eomeTpuyecku
¢ o0pa3bl
YpaBHEHUU HA
KOOPIAMHATHOU
IJIOCKOCTH

21

I'eomeTpuyecku
e o0pa3bl
YpaBHEHUU HA
KOOPAMHATHOU
IJIOCKOCTH

22

KonTponbhas
pabora:
"UccaenoBanue
byHKUIHH C
MTOMOIIIbIO
IPOU3BOJHON"

23

[TepBooOpaznas,
OCHOBHOE
CBOMCTBO
epBOOOPA3HBIX

24

[TepBooOpazubie
3JIEMEHTapHbIX
GbyHKIMH.
[IpaBuna
HaXOXKCHHUS
IEpBOOOPA3HBIX

25

ITepBooOpasubie
3JIEMEHTAPHBIX
(byHKIUH.
IIpaBuna
HaXOXKICHUS
epBOOOPA3HBIX

26

Wurerpai.
I'eomeTpuuecku
1 CMBICIT
WHTErpaja

27

Breraucnenue
ONPEAEHEHHOTO
MHTErpaja mno
bopmyie
Hrrotona-




JleiiOauIa

28

Brrancienue
OMpeIeNIEHHOTO
MHTErpaja mno
bopmyne
HgeroTona-
JleiiOuuma

29

[Ipumenenue
UHTETpaa Jis
HAXO0XKJICHUS
Iomaaen
TUIOCKUX (QUTYD

30

[Ipumenenue
UHTETpaa Jis
HAXO0XKICHUS
00BEMOB
F€OMETPUUYECKU
X Tel

31

ITpumepsl
peLIeHnt
muddepeHmman
BHBIX
YpaBHEHUU

32

ITpumepsl
peLIeHui
muddhepeHmman
BHBIX
YpaBHEHUU

33

MaremaTuyecko
e
MOJIETIMPOBAaHHUE
peanbHbIX
IIPOLIECCOB C
MTOMOIIBIO
nuddepenmman
BHBIX
YpaBHEHUU

34

KoHntponbnas
pabora:
"[TepBooOpasna
sL 1 uHTErpan”

35

Tpuronomerpuu




eckre (QyHKIHH,
HUX CBOMCTBA U

rpaduku

36

Tpuronomerpuu
eckue (QyHKIHH,
UX CBOMCTBA U
rpaduKu

37

Tpuronomerpud
eckue QyHKIIIH,
HX CBOWCTBA U
rpaduxu

38

Tpuronomerpud
eckue PyHKINH,
UX CBOWCTBA U
rpaduku

39

Tpuronomerpuu
eckne PyHKINH,
UX CBOICTBa U
rpaduku

40

OTt60p KOpHEi
TPUTOHOMETPHUY
€CKHUX
YpaBHEHUH ¢
MIOMOUIBIO
TPUTOHOMETPUY
€CKOM
OKPYXHOCTHU

41

OTt60p KOpHEH
TPUTOHOMETPHY
eCKHX
YPaBHEHUH C
TIOMOIIIBIO
TPUTOHOMETPHY
€CKOM
OKPYXHOCTHU

42

OTt00p KOpHEM
TPUTOHOMETPUY
€CKHUX
YpaBHEHUH ¢
MTOMOUIBIO
TPUTOHOMETPHUY
€CKOH




OKPY>KHOCTHU

43

OT60p KOpHEH
TPUTOHOMETPHY
€CKHUX
YPaBHEHHUU C
MIOMOILBIO
TPUTOHOMETPHUY
€CKOU
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUY
€CKHUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUY
€CKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPHUY
ECKHUX
HEPaBEHCTB

47

Pemenne
TPUTOHOMETPHUY
ECKHX
HEPaBEHCTB

48

KonTponbnas
pabora:
"I'paduku
TPUTOHOMETPUY
ECKUX

(byHKIUH.
Tpuronomerpuu
ecKue
HEpaBeHCTBA"

49

OCHOBHEBIE
METOAbI
pereHust
ITOKA3aTCJIIBHBIX
HEPABEHCTB

50

OcHOBHEIE
METOAbI
pereHus




MOKa3aTeJIbHbIX
HEPABEHCTB

51

OcHOBHEBIE
METO/BI
perieHus
IMOKa3aTeJIbHBIX
HEPaBEHCTB

52

OcHOBHEBIE
METOBI
peueHus
MMOKa3aTeJIbHBIX
HEPaBEHCTB

53

OcHOBHEBIE
METOBI
pereHus
JorapupmMuUEcK
WX HEPaBEHCTB

54

OcHOBHEBIE
METO/IbI
pereHus
JorapupmMUUEcK
WX HEPaBEHCTB

55

OcHOBHEBIE
METO/IbI
penieHus
JorapupmMUUEcK
WX HEPaBEHCTB

56

OcHOBHEBIE
METO/IbI
penieHus
JorapupmMuIEcK
WX HEPaBEHCTB

57

OcHOBHEBIE
METOJIBI
peuieHus
UppALMOHAIIbH
bIX HEPABEHCTB

58

OCHOBHEBIE
METOJIBI
perieHus
UppALMOHAIIbH
bIX HEPABEHCTB




59

OCHOBHEBIE
METOAbI
peleHus
HppauoHaIbH
BIX HEPABCHCTB

60

OCHOBHEBIE
METOAbI
peleHus
HppauoHaIbH
BIX HCPABCHCTB

61

I'paduueckue
METOBI
pelieHus
UppaluOHAIIbH
bIX YPaBHEHUU

62

I'paduueckue
METOBI
pelieHus
UppaluOHAIIbH
bIX YPaBHEHUU

63

I'paduueckue
METOAbI
pereHust
IIOKa3aTCJIbHBIX
ypaBHEHUU

64

I'paduueckue
METOAbI
pereHust
IIOKa3aTCJIbHBIX
HEpPaBEHCTB

65

I'paduueckue
METOBI
pelieHus
JorapuMuIecK
UX YpaBHEHHI

66

['paduueckue
METOAbI
peleHust
nJorapuMuIecK
UX HEPaBEHCTB

67

I'paduueckue
METOAbI




pelenust
norapudmuueck
HUX HCPABCHCTB

68

I'paduyeckue
METO]IbI
pelieHus
[I0Ka3aTeNbHbIX
"
norapuMuIecK
UX ypaBHEHHI

69

I'paduueckue
METOBI
pemeHus
MOKa3aTeIbHBIX
u
JorapupMHuIecK
UX YPaBHEHHUU

70

['paduueckue
METOBI
pemnIeHus
MOKa3aTeNbHBIX
"
JorapupmMuUecK
UX HEPAaBEHCTB

71

I'padpuaeckue
METOIbI
peleHHs
MOKAa3aTEeIbHBIX
u
norapudmuueck
HNX HCPABCHCTB

72

Kontponbhas
pa0ora:
"HppaunoHaibH
bI€,
MOKa3aTeNIbHbIE
"
JorapupMuIecK
ue
HepaBeHCTBA"

73

KommiiekcHrie
qucia.




Anrebpanuecka
1H
TPUTOHOMETPHY
eckast OpMbl
3aIKcu
KOMIUIEKCHOTO
qucna

74

Komnekchsie
qucia.
AnrebOpanyecka
au
TPUTOHOMETPHY
eckast popMbl
3arucu
KOMIUIEKCHOTO
qucna

75

Apudmernaeck
Ue Olepalyu ¢
KOMIUIEKCHBIMU
YHCIIaMu

76

Apudmernaeck
ue oreparyu ¢
KOMIUIEKCHBIMU
qHrCIaMu

77

N3o0paxenue
KOMIUIEKCHBIX
qucesl Ha
KOOPJAMHATHOU
IJIOCKOCTH

78

N3o0paxenue
KOMIUIEKCHBIX
qucell Ha
KOOPJAMHATHOU
IJIOCKOCTH

79

dopmyna
Myagpa. Kopau
Nn-0W CTENECHU U3
KOMIUIEKCHOTO
qyucia

80

dopmyna
Myagpa. Kopau
Nn-Oi CTENEHU U3




KOMIIJICKCHOI'O
qucia

81

[Ipumenenue
KOMIUTIEKCHBIX
qrcen A
perieHus
(bU3HYECKUX H
T€OMETPUUYECKH
X 3a7a4

82

KonTponbHas
pa0ora:
"KoMIuiekcHble
gucaa"

83

HarypaneHbie u
L[eJIbIEe YUCIIa

84

HarypanbHble n
LeJIbIE YnCiIa

85

IIpumeHenune
IIPU3HAKOB
JEIAMOCTH
LIEJIBIX YUCEIT

86

IIpumeHeHue
IIPU3HAKOB
JEIAMOCTH
LEJIBIX YHUCEI

87

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEIL:
HOJ u HOK

88

IIpumeHeHue
IIPU3HAKOB
JEIAMOCTH
LEJIBIX YUCEIL:
HOJ u HOK

&9

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEIL:
OCTaTKH IO
MOJYJIIO

90

IIpumeHeHue




NPU3HAKOB
JEIUMOCTH
LEJIbIX YUCEIL:
OCTaTKH I10
MOJTYJIO

91

IIpumeHeHue
MIPU3HAKOB
JIEIIMMOCTH
[IEJIBIX YHCE:
aITOPUTM
EBxnnna mis
pelieHus 3a1a4
B 1IEJIBIX YHCIIaX

92

KoHntponbnas
pabora:
"Teopus menbix
yucen"

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIEHBIC
CHCTEMBI U
CHCTEMBbI-
CIICICTBHS

94

Cucrema u
COBOKYITHOCTh
YPaBHEHUU.
PaBHOCHIBHBIE
CUCTEMBI U
CHCTEMBI-
CIICACTBHUS

95

OcHOBHBIE
METO/bI
penieHus
CHUCTEM U
COBOKYITHOCTEHN
parMoHaTBHBIX
ypaBHEHUU

96

OCHOBHEBIE
METOABI
pereHust
CHUCTEM U




COBOKYITHOCTEH
UPPALMOHAIIBH
BIX YPABHEHUH

97

OcHOBHBIE
METObI
perieHus
CUCTEM U
COBOKYITHOCTEHN
MOKa3aTeJIbHBIX
ypaBHEHUU

98

OcHoBHbIE
METO/IbI
pelieHus
CUCTEM U
COBOKYIHOCTEHN
MOKa3aTeJIbHbIX
YpaBHEHUU

99

OcHOBHBIE
METO/IbI
peleHus
CUCTEM H
COBOKYITHOCTEH
JorapupmMuUecK
UX YpaBHEHUU

100

OcHOBHBIE
METO/bI
peleHus
CUCTEM U
COBOKYITHOCTEHN
norapudmuueck
UX YpaBHEHHU

101

[Ipumenenue
CUCTEM K
PELIECHUIO
MaTeMaTHYECKU
X 3a/1a4 U 3a/1a4
U3 pa3INYHbIX
obyacreld HayKH
Y peagbHOU
JKU3HH,
MHTEPIIPETALINSA
IIOJIyYEHHBIX
pE3yJIbTaTOB




102

IIpumeHenue
CUCTEM K
pELICHUIO
MaTeMaTHYeCKU
X 3a7a4 ¥ 3a1a4
U3 pa3IMYHBIX
obnacTeil HayKu
Y peajbHOU
JKU3HU,
MHTEPIIpETALNS
MOJTyYEHHBIX
pe3yabTaTOB

103

IIpumeHeHue
HEPABEHCTB K
PELIEHNUIO
MaTeMaTHYECKU
X 3a7a4 ¥ 3a7a4
U3 pa3IMYHBIX
obnacrell HayKH
Y peagbHOU
JKU3HH,
WHTEpIpeTaLns
MOJIyYEHHBIX
pE3yJIbTaTOB

104

KonTponbnas
pa0ora:
"CucreMbl
paroHaIbHBIX,
UppaLMOHATIBH
BIX
MOKa3aTeNIbHbBIX
u
JorapuMHuIecK
UX YpaBHEHHI"

105

Pannonanbubie
YpaBHEHUS C
rnapaMmeTpamu

106

Panmonanbuble
HEpPABEHCTBA C
rnapaMmeTpamu

107

PanmonanbHbie
CHUCTEMEI C
rnapaMmeTpamu




108

Hppanuonainbx
bI€ YPaBHEHUI,
HEPABCHCTBA C
rapameTpamu

109

Hppanunonaibx
bI€ CUCTEMBI C
rnapameTpamu

110

[Toka3arenbHble
yYpaBHEHMS,
HEPABEHCTBA C
napameTpamu

111

IToka3zaTenbHble
CUCTEMEI C
napameTpamu

112

Jlorapudmmuec
KUe ypaBHEHUH,
HEPaBEHCTBA C
napameTpamu

113

Jlorapugmmuec
KHE€ CUCTEMEI C
napameTpamMu

114

Tpuronomerpuu
€CKue
ypaBHEHUS €
rapameTpamu

115

Tpuronomerpuu
€CKHue
HEPABECHCTBA C
napameTpamu

116

Tpuronomerpuu
€CKHE CHUCTEMBI
¢ IapameTpamu

117

[Toctpoenue u
HCCIIeIOBaHUE
MaTeMaTUYCCKH
X Mojenen
peanbHBIX
CHUTYyaLHi C
IIOMOIIBIO
YpaBHEHUH ¢
rnapameTpamu

118

[Toctpoenue u




UCCIIEIOBaHHE
MaTeMaTHYECKU
X MoJenen
peasibHbIX
CUTYyaLHH C
MTOMOILBIO
cucreM
YPaBHEHUH C
napaMeTpamu

119

[Toctpoenue u
HCCIICI0BAHUE
MaTeMaTHYCCKH
X MoAeseun
peanbHBIX
CHUTYyaLUi C
TMOMOIIBIO
CHCTEM
YpaBHEHUH ¢
rnapaMmeTpamu

120

KoHntposbHas
pabora:
"3amaun ¢
napameTpamu”

121

[ToBTOpEHME,
0000111eHNE,
cUcTeMaTu3aIu
sl 3HAHUM:
"YpaBuenus"

122

[ToBTOpEHME,
0000111eHNE,
cHUcTeMaTHu3aIu
sl 3HAHUM:
"YpaBuenus"

123

[ToBTOpEHME,
0000111eHNE,
cUCTeMaTHu3aIu
sl 3HAHWM:
"YpaBHeHus.
Cucrtembl
ypaBHeHUH"

124

[ToBTOpEHME,
o0oO1Ienue,




CHCTEMAaTH3alH
sl 3HAHUH:
"HepaBencrsa"

125

IToBTOpEHME,
0000111eHHE,
cucTemMaTHu3anu
s 3HAaHUU:
"HepaBeHnctna"

126

IToBTOpEHME,
0000111eHHE,
cucTemMaTu3anu
s 3HAaHUU:
"HepaBencrsa"

127

IToBTOpEHNE,
0000111eHHE,
CHCTEeMaTH3alH
sl 3HAHUH:
"[TIponsBoHas
u eé
npuMeHeHue"

128

[ToBTOpEHME,
0000111eHNE,
cHUcTeMaTu3aIu
sl 3HAHUM:
"IIpousBoaHast
u eé
npuMeHeHue"

129

[ToBTOpEHME,
o0o01Ienue,
CHCTEMAaTH3alH
s SHAHWH:
"[Ipon3BoHas
uee
npuMeHeHue"

130

[ToBTOpEHME,
0000111eHME,
CHCTeMaTH3allN
sl 3HAHUH:
"NnTerpan n
ero
npuMeHeHue"

131

IToBTOpEHME,




0000111eHHE,
cucTeMaTHU3aIu
s SHAHWH:
"Oyukun"

IToBTOpEHME,
0000111eHHE,
132 | cucremarm3amnu
sl 3HAHUH:
"Oyukun"

IToBTOpEHUE,
0000111eHHE,
133 | cucremarm3amnu
s1 SHAHWH:
"OyukIIn"

Hrorosas
134 | xoHTpoOJIBHAs
pabota

Hrorosas
135 | koHTpoJIBHAs
pabota

[ToBTOpEHME,
0000111eHME,
CHCTEMAaTH3alH

136

s 3HAaHUH

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

136

10
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