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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpemaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYToil CTOPOHBI, (opMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaroNIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BalOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KoTopas (OpMyIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY /U1 YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSMHU aireOpbl M MaTEMaTHUYECKOTO aHalii3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBaTh
YTBEPXKJEHUS C TTOMOIIBI0 UHAYKIIUU U PACCY>KIaTh JEAYyKTUBHO, HUCIOJIb30BaTh
0000IIIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUi0, (GOPMHUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHE.

B xoxe m3yueHuss yuyeOHOro kypca «AiredOpa v Havajla MaTeMaTH4YE€CKOro
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYalluH,
WHTEpIpETAlUh  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKHUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAYKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloled MNpPOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «AinrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLIUE COACpKATEIbHO-METOAUYECKUEe TuHuU: «Yucna
U BhIUUCIEHUs», « DYHKIIMU U TpaduKn», «YpaBHEHHS U HEepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHanuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCS Ha TMPOTSHKEHHH JBYX JIET
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpYyT Jpyra W MOCTENEHHO HACHIIIAsCh HOBBIMM TE€MaMH M paszjenamu. J[aHHBIHA



y4eOHBI KypC SBIISCTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
Collep)KaHNE HECKOJIbKUX MATeMAaTUYeCKHX JUCIUIUINH, TaKux Kak anredpa,
TPUTOHOMETpPHSI, MaTEMaTHYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJIETh pPeaTbHOU
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYTHMPOBAHHON MaTEMAaTUUECKOM 3a/1adn, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAS «Uucia ¥ BBIYUCICHHS 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBaHmsi ocoboe BHUMaHHWE yiAensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHWE JIenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloIIMMCS MHOXECTBA HATYpPalbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cCIenu(pUIeCKUe 3a7aud MU ONEepaluu: JeJICHHe Halemo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcoOble CBOMCTBA
palMOHANBHBIX U UPPAMOHAIIBHBIX YUCEN, apu(METUYECKUE OTepallui, a TakxKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTENEeHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS IS PEIICHUS PAa3IUYHBIX 3a/1a4
dbopMHpyeTCS TIPEACTAaBICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJI B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3AIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» pEaTU3yeTCs Ha TPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIOM
paznene IlporpamMmbl TPEenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajiad. B
pesynbpTaTe OOydYarolIvecsi OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTpsl. [lojydeHHbIE YMEHHS IIMMPOKO HCIIOIB3YIOTCS TIPH
UCCIIeNOBaHUH (DYHKIMM C TIOMOIIBI0 MTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.
JlanHas comep kaTelbHAs JIMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacdy€Tel 1O  ¢opMysnaMm, MpeoOpa3oBaHHWS  pPalMOHATIBHBIX,
UPpAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHH, a TAaKXKE BBIPAKCHUH,
collepKalux CTerneHn W Jiorapudmbel. brarogaps m3ydeHuio anreOpandecKkoro
MaTepuana MPOUCXONUT  JallbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIIICHUS OOyYarOIIMXCs, (OPMHUPYIOTCS HABBIKUA JIETyKTHUBHBIX



pacCyxaeHuid, pabOThl C  CHMBOJBHBIMH  (opMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJIE PaBEHCTB W HepaBeHCTB. Auredpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpbHO-MeToauYeckass JuHUS «DyHKIHEM U TpaduKm» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHNE (DYHKIIUN NJIsT pEUIeHUs 3a1ad W3 JAPYTuX yudeOHBIX
MPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM YpaBHEHWIl M HepaBeHCTB. IIpu »ToM OoOJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTUE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHod. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHusl «Hauyana maremMaTHYecKOro aHaiu3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/ad,
JIOCTYITHBIX OOYYaroluMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMHA, OMpEAeNsaTh MX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAAu (GuUuryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojep:kaTeiabHasl JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIeJIed pPealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAUTh HAWIyYIIee pEUIeHWEe B TMPUKIAJAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE U McKyccTBe. OOydaromyecs: y3HaKT O
BBIJJAIOIINXCS pE3yJIbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAMYECKas TUHUS «MHOKECTBA U JIOTMKA» BKJIIOYAET B
ceOsi PJEMEHTHl TEOPUM MHOXECTB M MaTEeMaTHYEeCKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIE TTPEACTABICHUS POHU3BIBAIOT BECh KyPC IIKOJIBHON MaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. I[loaTtoMy BakHO JaTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTeMAaTUKH U HCIOJIb30BATh €ro ISl BHIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MAaTE€MaTUKHW KaK HAayKd CJEAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACTIEHHBIM



NpaBWiaM  MOCTPOEHUS  JI0KA3aTeJbCTB.  3HAKOMCTBO  C  dBJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jarommxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa M Hadala MaTEeMaTUYECKOrOo aHajinu3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, HWCCIEIOBaHMS JTHUX MOJIeJIed ¢ IOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, MHTEPHpETaIluy IOJYyYCHHBIX pe3yJbTaToB. Takue
3a/IaHUs BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHus MPUKIaaHbIX 3amad. [Ipu
pEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
HearenbHocTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM yUeOHOTO Kypca «Anredpa u Havama
MaTEeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenune ydeObHOro Kkypca «Anrebpa W Hadajla MaTeMaTHYECKOIO
aHanau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoauueckue Jpoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubakéHHBIC BRIUUCIICHHS, TTpaBUiia
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO0 apryMeHTa. APKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHHSI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 Heu€THbIe (pyHKUUU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA sl pelIEHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETpUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHnue, reOMETPUUECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonplui oOuui aenurens (nanee — HOJl) u HamMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMITJIEKCHBIX YHWCET Ha KOOPIWHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHHUS HAWJIY4dlIero peleHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[Ipumenenne wHTErpajga A HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TMPOIECCOB € MOMOLIbI0  IuddepeHantbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIECHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOr0o Hapojaa, chOPpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAas 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr U pearr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHWH MEXAy TMOHATUSIMH, (QOpPMyIHpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
YCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpPOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSTEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYKICHHSAMU JPYTUX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAACThH
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH TPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYTBHON
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMoBBIX ¢opMax paboThl (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpPUpPOBaTh IMOHATHUSMHU: MHOTOWIEH OT OJHOM NEpEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIBHBIE CUTYallH C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHMUI,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKa3aTeNIEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMI;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a/1aHusl (PYHKIIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UETHBIE U HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMSI C HAaTypaJbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOO/IHO ONEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEJIMYMHAMY;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHajiu3a KakK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIMMN ISl pELICHUS 33/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOy4aromuics TOJYYHUT CIIEIYIONINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJIHO ONEpUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHIMHU: HPPAIIMOHAIBHBIE, MMOKa3aTe/IbHBIE H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOJIbI JI PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM allapara anreOpsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (OpMYyJIOoN WIn
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCUH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMbl paniMOHATFHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KVJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabsnble IIpakTuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
bubnmoreka IJOK
MHo03€ecTBO, onepaluy HaJl MHOKECTBAMH U
1 . 1 https:// m .edsoo .ru/
HX CBOHMCTBa b
2 Huarpammsl Ditniepa-Benna 1
IIpnMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO .
3 P P 1 Caiit: Uchi.ru
anmapara JJisl pelieHus 3a1a4
Panmonansable ynciaa. OOBIKHOBEHHEBIE U
4 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1 Caiit: POIII
OeCKOHEYHBIE TIEPUOINYECKHUE IPOOH
Panumonaneabie uncia. OOBIKHOBEHHBIE U
5 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1 Caiit: Pemy EI'D
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
I[TpuMmenenne npodeii v IPONEHTOB I .
6 p P p 1 Caiit: Uchi.ru
petieHus MPUKIAIHBIX 33134
ITpumenenne npoOeii ¥ IPOLIEHTOB IS bubmorexa [TOK
7 P P P 1 https:// m .edsoo .ru/
pelIeHs TPUKIaJAHbIX 3a7a4 b
elCTBUTEIbHBIE YHCIIa. PallnoHaIbHBIE B .
8 A 1 Caiit: Pemry ETD
HPpAIMOHATILHBIE YHCIIa
ApudmMeTHuecKne orepaluu ¢ .
9 puc p 1 Caiir: Uchi.ru

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0

bubmmoreka [JOK

10 . https:// m .edsoo .ru /
CBOMCTBA b
[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA

11 OKpYTJICHUs, IPUKUJKA U OLIEHKA pe3yjbTaTa Caiir: Uchi.ru
BBIYHCIICHUN
OCHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U Bu6mmoreka [IOK

12 JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U https:// m .edsoo .ru/
HEPaBEHCTB b
OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U

13 JIPOOHO-PANMOHAIBHBIX YPaBHEHUN U Caiit: Pemry EI'D
HEPABEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIEbIX U

14 JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U Caiit: Uchi.ru
HEpPABEHCTB
MHoOrowieHsl OT OJHON NEPEMEHHOM.

15 JleneHrne MHOTOWIEHA HA MHOTOWIEH C Caiir: Perry EI'D
octaTtkoM. Teopema besy
MHorousIeHsb! ¢ eabIMA K0P PUITUEHTAMU. bubmmorexa TIOK

16 https:// m .edsoo .ru /
Teopema Buera b

17 Peuienne cucreM IMHENHBIX YPaBHEHUN Caiir: Perry EI'D

18 Pemenue cucrem TMHEHHBIX YpaBHEHU Caiit: Pemry EI'D
Marpuua cucTeMsl JINHEWHBIX YPaBHEHU.

19 Onpenenurens 114an1/111131 2X2, ?ro Caiir: Pemy EI"
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €T0 3HAUCHUS

20 Ornpenenurens MaTpUIbl 2%X2, €ro Caiir: Pemy EI"

T€OMETPUYECKUM CMBICI U CBOMCTBA;




BBIYHMCICHHUEC €TI0 3HAYCHUA

[TpuMeHeHue onpeaenuTeNs 1 peleHus

butmuoreka [IOK

21 . . https:// m .edsoo .ru /
CUCTEMBbI JINHEWHBIX ypaBHEHUN b

99 Pemenune HpHKiIaI[HbIX 3aja4 CUHOMOH.IBIO Caiir: Pemy EI
CHCTEMBI JIMHEHHBIX YpaBHEHHH
Pemenue npukiaaHbIX 337124 ¢ TOMOIIBIO brbmmorexa LIOK

23 N . https:// m .edsoo .ru/
CUCTEMBbI JINHEWHBIX ypaBHEHUHN b
KonTtponsnast padora: "PanmonanbHbie bubmmoreka [JOK

24 ypaBHEHUs U HepaBeHCTBA. CucTeMsl https:// m .edsoo .ru/
JUHEHHBIX ypaBHEHUH" b
OyHKIHS, CIIOCOOBI 3a/1aHUs QYHKITUH.

25 B3aumno obpathHbie ¢pyHkuu. Komnosunus Caiit: Pemy EI'D
byHKIMA

26 ['paduk PyHkumuu. InemMeHTapHbIC ) Caiir: Peury EI'
npeoOpazoBanus rpadukoB GyHKINN
OO6nacth ornpeesieHus] 1 MHOYKECTBO

27 3HaueHui QpyHkuuu. Hymu gynkiun. Caiir: Perry EI'D
[TpomexyTKH 3HaK MOCTOSIHCTBA
Yérabie 1 HEYETHBIC (DYHKITUH.

28 [Tepunomnueckne pyHknmu. [IpomMexxyTKu Caiir: Uchi.ru
MOHOTOHHOCTH (pYHKIIHH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonsiiee 1 HauMeHbIlIee 3HaYCHHE Caiir: Uchi.ru
(YHKITUH Ha IPOMEKYTKE

30 JluneliHasi, KBagpaTU4Has U JPOOHO- Caiir: Pemy EI"

AuHeNHas pyHKIUH




3JI€M€HTapHOC HCCJIICOO0OBAHUC U ITOCTPOCHUC

31 . Caiir: Pemry EI'D
rpauKoB 3TUX QYHKIIHHA
DJIeMeHTapHOE UCCIIeIOBAHUE U TTIOCTPOCHHUE

32 P . P Caiit: Pemy EI'D
rpaduKoB 3TUX (HYHKIIHNA
CreneHb C 1eIbIM MoKaszaTesneM. buaom .

33 Caiit: Pemry EI'D
Hprotona
CTteneHb ¢ 1eIbIM MoKaszaTeaeM. buaom i

34 Caiit: Uchi.ru
HrroTona
Crenennas GyHKIHS C HATYPaJIbHBIM U i

35 Py . y?, Caiit: Uchi.ru
IIeJTBIM TTIOKa3aTesieM. E€ cBolicTBa u rpaduk
KoutponrsHas pabora: "Crenennast QyHKIIHS.

36 OHTPO P " by Caiir: Pemny EI'D
E€ croiicTBa u rpadux
ApubdMeTrndecKuii KOpeHb HaTypaJTbHOU

37 pHd . P P Caiit: Pemy EI'D
CTETICHU U €TI0 CBOMCTBA
ApudMeTrndecKuii KOpeHb HaTypaJTbHOU

38 pug . p yp Caiit: Pemy EI'D
CTETICHU U €r0 CBOMCTBA
[IpeoOpa3oBaHMs YUCITOBBIX BEIPKCHHM

39 peodp P ’ Caiir: Pemry ETD
COJIepXkKalINX CTENEHU U KOPHU
IIpeoGpazoBaHys YUCIIOBBIX BBIPAKEHUM

40 peobp p ’ Caiir: Pery EI'D
COJIEpXKAIINX CTENIEHU U KOPHU
[IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUI

41 peodp P ’ Caiir: Pemy ETD
COJIEpXKAIINX CTENIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METOAbI PEIICHUS UpPALMOHATIbHBIX Caiit: Pemy EI'D
YpPaBHEHUNU
Uppanuonanbusie ypaBHeHUA. OCHOBHBIE Bu6mmoreka LIOK

43 METO/bI PELICHUS UPPALMOHAIBHBIX https:// m .edsoo .ru/

YpaBHEHUU

b




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

butmuoreka [IOK

44 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX https:// m .edsoo .ru/
ypaBHEHUI b
PaBHOCHIIBHBIE IEPEXOBI B PEIICHUN bubmiorexa IOK
45 - https:// m .edsoo .ru/
UPPALMOHATIbHBIX YPaBHEHUM b
PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT bubmiorexa LIOK
46 p 13 https:// m .edsoo .ru/
UPpaLMOHATIbHBIX YPaBHEHUM b
47 PaBHOCHUITBHBIE TTIEPEXO/IBI B PEIIIEHUHN Caiit: 6a3a OUIIN
UPPALMOHAIIbHBIX YPaBHEHUU EI'D npoduib
48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN Caiir: 6aza OUIN
VPPALMOHAIBHBIX YPaBHEHUN EI'D npoduns
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak
49 GyHKIMH 00OpaTHOM CTENEHU C HATypabHBIM Caiir: Uchi.ru
MoKazaresiem
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak .
50 (GyHKIMU 0OpaTHOM CTENEHH C HaTypalbHbIM Caifr: Gasa OUITH
YHEH P P EI'3 npoduib
MoKazaresiem
KonrponbHas pabora: "CpoiicTBa u rpaduk .
51 KOpHs N-oi crenenu. MppannoHanbHbie Caifr: Gasa DI
P - ppatt ET'D npoduib
ypaBHEHHUA"
59 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ Caiit: 6aza OUIN
CBOICTBA EI'D npoduinb
53 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€ Caiit: 6a3a OUIIN
CBOICTBA EI'D npoduinb
54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeaeM U eé Caiir: 6aza OUIN

CBOMCTBA

EI'D npoduns




[TokazarensHas QyHKIHS, €€ CBOWCTBA U

Caiit: 6aza ©UIIU

55
rpaduk ET'D npoduis
56 Hcnonp3oBanue rpaduka QyHKIUH 15 Caiit: 6a3a OUIN
peueHus ypaBHEHUI EI'D npoduns
57 Hcnonbs3oBanue rpaduka QyHKIUN 115 Caiit: 6a3a OUIIN
pelIeHus ypaBHEHUM EI'D npoduib
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE
Caiir: 6aza OUIN
58 METO/IbI peIlIeHUs T0Ka3aTeIbHbIX
. EI'D npoduib
ypaBHEHHH
[lokazarenbHble ypaBHEeHUs. OCHOBHbBIE
Caiir: 6aza OUIN
59 METO/Ibl PEIIEHUS TOKA3aTeIbHbIX
. EI'D nmpoduns
ypaBHEHHHA
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE
Caiir: 6aza OUIN
60 METO/TbI PEIICHUS TTOKA3aTEITBbHBIX
. EI'D npoduib
ypaBHEHHHA
61 KonrponsHas pabdora: "[lokazarenbHast Caiit: 6aza OUIIN
¢ynkuus. [TokazarenbHble ypaBHeHU" EI'D npoduns
. Caiit: 6aza ©UITU
62 Jlorapudm umncna. CoiicTBa jgorapudpma EI mpodits
o Caiit: 6a3a OUIIN
63 Jlorapudm uncna. CoiicTBa jgorapudpma EI" mpoduts
Caiit: 6a3za OUIIN
64 Jlora cra. CBoiicTBa jora a
rapudm uncna. CBoiicTBa morapugm EI' mpoduws
65 JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(PMbI Caiir: Gasa OUIN
P P EI'D npodwuib
66 JlecATUYHBIE U HATYpAIbHBIC JIOTapH(pMBI Caiir: basa OUIIN
P p EI'D npoduns
67 [IpeoOpazoBanue BEIpaXKEHUIA, COACPIKALIMX Caiir: 6aza OUIN
JorapupMbl ET'D npodmis




[Ipeobpa3zoBanue BeIpaXXeHUM, COACPHKAIINX

Caiit: 6aza ©UIIU

68
norapuhMbl ET'D npoduis
69 [IpeobpazoBanue BeIpaxXeHUN, COAECPKAIINX Caiit: 6a3za OUIIN
norapudmsl ET'D npoduib
20 Jlorapudmudeckas GpyHKms, €€ CBOWCTBA U Caiit: 6a3a OUIIN
rpaduk ET'D npoduis
71 Jlorapudmuueckas GpyHKIus, e€ CBOWCTBA U Caiit: 6a3a OUITN
rpaduk EI'D npoduns
79 Hcnons3oBanue rpaduka QyHKINH 115 Caiit: 6aza OUIIN
pELICHHS] YpaBHEHUI EI'D npoduib
73 Hcnons3oBanue rpaduka GyHKIUN AJIs Caiit: 6a3a OUIIN
pelIeHUs] ypaBHEHUI EI'D npoduib
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE
Caiit: 6aza OUITN
74 METO/Ibl PeIIeHUs JorapuPMUUECKUX
. EI'3 npoduib
YpaBHEHUM
Jlorapudmmueckue ypaBHeHusi. OCHOBHbIE .
75 METO/Ibl PeIIeHUs Jorapu(PMUIECKUX Caifr: 6asa OUITH
p . P EI'D npoduib
yYpaBHEHUI
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE .
76 METO/Ibl pelIeHuUs JorapuGMUIECKUX Caifr: basa DI
pv P EI'D npoduin
ypaBHEHUI
77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU Caiir: 6aza OUIN
norapupMHUECKUX YpaBHEHHMA EI'D npodwuib
78 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN Caiit: 6a3za OUIIN
norapu(MUIECKUX YpaBHEHUN EI'D npoduinb
79 KonTtponbHas padora: "Jlorapudpmuueckas Caiit: 6aza OUIIN
bynkums. Jlorapudmudeckue ypaBHeHHs " ETD npodmuib
80 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC Caiit: 6a3a ®UIN




YHUCJIOBOT'O apryMEHTa

EI'D mpodmns

CI/IHYC, KOCHHYC, TAHI'€CHC 1 KOTAHI'CHC

Caiit: 6aza ©UITN

81
YHUCIJIOBOIO apryMeHTa EI'D nmpoduns
82 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC Caiit: 6a3a OUIIN
4UCIIOBOTO apryMeHTa EI'D npoduin
83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC Caiir: 6aza OUIN
YHUCJIOBOTO apryMeHTa EI'D npoduib
Tpuronomerpudeckas OKpy>KHOCTb,
84 OTIpeieIeHue TPUTOHOMETPHUYECKIX Caifr: Gasa OUITH
peAl N P P EI'D nmpoduns
(YHKINI 9UCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
85 orpezieNieHue TPUTOHOMETPUIECKIX Caifr: Gasa OHITH
pea . p p EI'D npoduib
(YHKLHI YUCIOBOIO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI Caifr: basa OUITH
P P pMY EI'D npoduib
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI Caifr: basa OUITH
p p pMY EI'3 npoduib
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITHI Caiir: basa OUIIH
P P pMY EI'D npoduib
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI Caifr: basa OUITH
p p pMY EI'D npodwuib
90 [IpeobpazoBaHne TPUTOHOMETPUIECKUX Caiir: 6a3a OUIN
BBIPAXKEHUI EI'D npoduin
91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX Caiir: 6aza OUIN
BBIPAXKEHUM EI'D npodwuib
92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX Caiir: 6a3a OUIN
BBIPAXKEHUI EI'D npoduinb
93 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX Caiit: 6aza ®UIN




BBIPAKCHUI

EI'D mpodmns

Caiit: 6aza ©UIIU

94 Pemrenne e e E€HUMH
[ICHUE TPUTOHOMETPUUYECKUX YPaBHEHUH EI' npodhms
95 Pernrenne TpUroHOMETPUUECKUX YPaBHEHUH Caiir: basa OUIIN
p P yp EI'D mpodmns
96 Penrenne TpUroHOMETPUUECKUX YPABHEHUI Caiir: basa OUIIN
R R yp EI'D npoduib
97 Pemenue TpuroHoMeTpruuecKux ypaBHCHUHN Caiir: basa OUIIN
p P yp EI'D nmpoduns
98 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUHA Caiir: basa OUIIN
R P yp EI'D nmpoduns
99 Pemenne TpUroHOMETPUYECKUX YPABHEHUN Caiir: basa OUIIN
R p yp EI'D npoduib
100 Pemenne TpUroHOMEeTpUYECKUX YPAaBHEHUN Caiir: Gasa OUIIN
p P yp EI'D npoduib
KonTponbHnas padora:
" Caiir: 6aza OUIIU
101 TpuUroHoMeTpUUECKNE BBIPAKECHUS U
EI'3 npoduib
TPUTOHOMETPHYECKHUE ypaBHEHUS"
TTocmenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs
o Caiir: 6aza OUIIU
102 rociexoBarebHocTell. Meron
. EI'D npoduib
MaTeMaTHYECKON HHTYKITUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
Caiit: 6aza ©UITN
103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a
EI'D npoduin
0ECKOHEUHO MaJIbIX
Caiit: 6aza ©UITN
104 ApudbdmMernueckas mporpecc
pud fiporpeceus EI'D npoduin
105 T'eoMmeTpuueckas Iporpeccust Caiir: basa PUTTH
p porp EI'D npoduns
106 beckoneuHno yOpIBaroIIasi reoMmeTpruaecKas Caiit: 6aza OUIIN




nporpeccust

EI'D mpodmns

CyMMma O0ecKOHEUHO yObIBaromen

Caiit: 6aza ©UITU

107
r€OMETPUYECKON ITPOTrPECCUN EI'D npoduns

108 JIMHEHBIN U SKCIOHEHIMATIBHBIN POCT. Caiir: 6a3za OUIN
Yucno e. DopMyra CI0KHBIX MPOLEHTOB EI'D npoduin

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT. Caiit: 6a3za OUIIN
Yucno e. DopMyia CI0KHBIX MPOLEHTOB EI'D nmpoduins
Hcnonb3oBaHue NpOrpeccuu isk peuieHus

110 POTP AP Caiir: Perry EI'D
pEATbHBIX 3a7a4 MPUKIATHOTO XapaKkTepa
KonTponbhas pabora: .

111 " P P " Caiit: Uchi.ru

[TocnenoBaTrenbHOCTH U NPOrPECCUU

112 HenpeprsiBHbIE QYHKINN U UX CBOMCTBA Caiit: Pemry ETD
Touka pa3pbiBa. ACUMIOTOTHI Tpa)UKOB i

113 Pasp pag Caiir: Uchi.ru
byHKIHI
CgoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha

114 Py Pep Caiir: Perry EI'D
OTpE3Ke

115 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha Caiit: 6aza OUIN
OTpE3Ke EI'D npoduib
Metoa MHTEPBAJIOB JUIs pELLICHUS

116 A P AP Caiir: Perry EI'D
HEPaBEHCTB
Metox nHTEpBAIOB I PEIICHUS .

117 A P AP Caiit: Uchi.ru
HEPaBEHCTB
MeTto1 UHTEPBAJIOB ISl PEIICHUS

118 A P AP Caiir: Perry EI'D
HEpPaBEHCTB
[IpumeHeHne CBOMCTB HEMPEPBIBHBIX .

119 p N pep Caiit: Uchi.ru
(GyHKUMN 1715 pelieHus 3a1a4
IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

120 P pep Caiit: Pemry EI'D

GyHKIMA 715 peIIeHus 3a1a49




Caiit: 6aza ©UITN

121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKITUU
P P P A ymxn EI'D mpodmms
OmnpeneneHue, reOMETPUUECKUIA CMBICIT
122 pelt . P Caiir: Perry EI'D
MIPOU3BOTHOM
Omnpenencaue, GU3NISCKUI CMBICTT .
123 e . b Caiir: Uchi.ru
IIPOU3BOTHON
YpaBHEHHE KacaTebHOU K rpauK
124 P paduicy Caid: Penry BT
byHKIIUN
YpaBHEeHHE KacaTeIbHOU K rpauk )
125 P pacpiicy Caiit: Uchi.ru
byHKIIUN
126 [TpousBoHBIE I€MEHTAPHBIX (PYHKINN Caiit: Pemy EI'D
127 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI Caiir: basa PUITH
P s P YRR EI'D npoduib
[TpousBoHAS CYMMBI, TPOU3BEACHNUS,
128 P g Y P A . Caiir: Perry EI'D
YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH
[TpousBoHAS CYMMBI, TPOU3BEACHNUS, )
129 p g Y p a N Caiit: Uchi.ru
YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH
[IpousBoiHAS CYyMMBI, IPOU3BECHHS,
130 P 8 Y P A . Caiit: Pemy EI'D
YaCTHOTO ¥ KOMITO3HUIINA (HYyHKITUH
131 KonTtponsnas padora: "[IponszBoanas” Caiir: Uchi.ru
IToBTOpEHme, 0000IMIEHNE, CHCTeMaTH3 IS
132 P " . " . Caiir: Perry EI'D
3HaHW: "YpaBHEHUS
133 [ToBTrOopenue, 06001IEHNE, CUCTEMATH3ALIMS Caiir: 6a3a OUIN
3HaHui: "OyHKUn" EI'D npoduin
134 Wrorosast KoHTpOJIbHAS paboTa Caiit: Pemry ETD
135 Hrorosast koHTpOIBHAs paboTa Caiit: Uchi.ru
IToBTOpenue, 0000IICHNE, CHCTEMATH3ALIHS
136 P B H Caiir: Pemy EI™D

3HAHUH




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMI0 (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMI0 (PYHKIINI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne NpOU3BOJHON K
uccaeaoBaHuio pyHKIUH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxosxnenne HanOobIIero 1
HAaMMEHBIIETO 3HAYECHUS
HeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenue HauOOJIbILIErO U




HaWMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (HYHKIUU Ha
OTpe3Ke

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

10

Haxosxnenne HanOoJIbIIEro u
HaMMEHBIIIETO 3HAYCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

11

12

13

14

Haxoxxnenue HanOobIIero 1
HaVMEHBIIIETO 3HAYECHUS
HenpepbIBHON (QYHKIUU Ha
OTpe3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS
HenpepbIBHON (QYHKIUU Ha
OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJAEHUS HAaUTY4IlIEero
pelIeHus B MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM JUIs
HAaXOXJAEHUS HAaUITY4IlIEero
peLIeHts B IPUKIAJAHBIX 3a7a4ax

15

[Tpumenenne npou3BOTHOM IS
oTpeIeTICHUsI CKOPOCTH U
YCKOPEHHS Ipolecca, 3aJaHHOTr0
¢bopmyroit umu rpadgukom




[IpuMeHeHne Npou3BOJHON IS
OIIpeJIeJIEHUs] CKOPOCTH U

16 YCKOpPEHHS Ipolecca, 3a1aHHOT0
dhopmyoit wim rpagukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus pyHkmmi

19 Kommosurus ¢pyHKIuit
I'eomeTpuueckue o6pass

20 ypaBHEHU Ha KOOPIUHATHOM
TUIOCKOCTH
I'eomeTpuueckue o6pass

21 ypaBHEHUI HA KOOPAUHATHOM
MJIOCKOCTH
KonTponsHas pabora:

22 "HUccnenoBanue QyHKIMA ¢
MOMOIIIBIO TPOU3BOAHON"

23 [lepBooOpasHasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxoXIEHUS
MepBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢bynkuumit. [IpaBuiia HaXoXKASHUS
NEepPBOOOPA3HBIX

26 Nuterpai. I'eomerpuuecknii
CMBICII HHTETpaa

97 Boruncnenue onpenenéHHOro

WHTeTrpasa 1mo ¢popmyie




Herorona-Jleibuuna

28

29

30

Brraunciienue onpeaeaéHHoro
WHTETpaia mno gopmyie
Hprorona-JleitOnuia
[TpuMeHeHre UHTErpaIa Iis
HAaXO0KJIEHHU ILIOIIAIEN IIIIOCKUX
¢uryp

[TpuMeHeHre UHTErpaIa Iis
HaxO0X/JeHUs 00bEMOB
Tr€OMETPHUECKUX TEIT

31

[Ipumeps! perennit
Qg QepeHIranbHbIX ypaBHEHUH

32

33

34

[Tpumeps! pereHuit
g depeHInaIbHbIX YpaBHEHHM

Maremarnueckoe
MO/JIJIUPOBAaHHE PeaTbHbBIX
MIPOLIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

KonTponsHas pabora:
"IlepBooOpa3Has u uHTErpan”

35

36

37

Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBA U rpauKu
Tpuronomerpuueckue GyHKINH,
UX CBOMCTBa U rpauku
Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBa U rpauku

38

Tpuronomerpuveckue GyHKINH,
WX CBOMCTBA U Tpaduku




39

Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpapuku

40

OT10op KOpHEi
TPUTOHOMETPHUYECKUX YPaBHEHUH
C IIOMOUIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUYECKUX ypaBHEHUN
C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

44

45

46

Pemrenne TpuroHoMeTpu4ecKux
HEPABEHCTB

Pemenue TPUTOHOMCTPHYCCKUX
HCPAaBCHCTB

Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB




Pemenne TpuroHOMeTpU4ECKUX

47
HEPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuueckue
HepaBeHcTBa"

49 OCHOBHbBIE METO/IbI PEeLLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/1bI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeLLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PEILIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
MppalMOHAIIbHBIX HEPABEHCTB

58 OCHOBHBIE METOABI PELLIEHUS
MppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS

HUPPALMOHAIILHBIX HEPABEHCTB




60

OcHoBHBIC MCTOJbI PCHICHUS
HppairoOHaJIbHBIX HCPABECHCTB

61

62

I'padmyeckue MeToAbI perieHUs
UPPaIlMOHATILHBIX YPaBHEHUI

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

63

I'padmyeckue MeToabI pemieHUs
MIOKa3aTeNbHBIX YPaBHEHUI

64

65

I'padmyueckue MeToabI pemicHUs
[OKa3aTeJIbHbIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapu()MUYECKUX ypaBHEHUI

66

I'paduueckue MeToabI peIICHUS
Jorapu(MUIECKUX HEPABEHCTB

67

68

69

I'paduueckue MeToabI pelICHUs
Jorapu(MUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

I'padmueckue MeToabl pemeHus
MIOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN

70

I'paduueckne MeTOBI pEIICHHS
MOKa3aTeIbHBIX U
Jorapu(MHUIECKUX HEPABEHCTB

71

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeJIbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB




72

Konrponsnas pabora:
"UppanmoHaibHEbIE,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommiekcHble uncia.
Aunrebpanueckas u
TPUTOHOMETpUYECKast (POPMBI
3aIMCH KOMIUIEKCHOTO YHCIIa

74

KommiekcHble uncia.
Anrebpanyeckas u
TpUTOHOMETpHUIECKast GOpPMBI
3aIMCH KOMIUIEKCHOTO YHCIIa

75

76

Apudmerndeckue oneparum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

77

N3o0pakeHne KOMIJIEKCHBIX
qrcesl Ha KOOPIUHATHOM
MJI0CKOCTH

78

N3o0pakeHne KOMIIIIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJI0CKOCTH

79

80

®opmyna Myaspa. Kopau n-oit

CTCIICHU U3 KOMIIJICKCHOI'O YHCjia

®opmyna Myaspa. Kopau n-oit

CTCIICHU M3 KOMIIJICKCHOI'O YHCJjia

81

[IpumeHeHne KOMITJIEKCHBIX
quceN s pemeHus] PU3NIeCKuX




U IrCOMCTPUUCCKUX 3aayq

82

83

KonTposipHas padora:
"Kommiiekcusie uncia"

HaTypaJ'IBHBIC " 1eJIbI€ Ynuciia

84

85

Harypanbnsle u nensie yucna

[IpumeHneHnue MpuU3HaKoOB
JEIIMMOCTH LIETIBIX YHCe

86

[IpuMeHeHne pu3HaKoB
JEIIMMOCTH LIETIBIX YHCEI

87

88

89

[IpumeHeHne MpuU3HAKOB

nenumoctu nenbix yucen: HOJl u

HOK

IIpumeHeHrne MPU3HAKOB

JenumocTu Heabix uncend: HOJ u

HOK

IIpumeHeHrne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOJYJIO

90

[IpuMeHeHne npu3HaKoB
JEJIAMOCTH LIEJIBIX YUCEI:
OCTaTKH I10 MOJYJIIO

91

[IpumeHeHne npu3HaKoB
JEJIAMOCTH LIEJIBIX YUCEI:

anroput™ EBKiMma nis pemeHust

3aa4 B ICJIbIX YHCJIaX

92

Konrtponsnas pabdora: "Teopus

eNpIx yucen"

93

Cucrema 1 COBOKYIHOCTh




ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUl. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUSI

OcHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
UppalMOHATILHBIX YpaBHEHUI

97

OcHoBHBIE MCTOJbI pCHICHUSA
CHUCTEM U COBOKynHOCT@fI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

99

100

101

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUI

OCHOBHBIE METOABI PELLIEHUS
CHCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHUN

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 PAa3IMYHBIX 00JIaCTel HAYKU U
peanbHOM JKU3HU, UHTEPIIPETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB




102

103

104

105

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHUYeCKUX 3aja4 U 3aa4
U3 pa3inyuHbIX o0JacTel HAyKu U
peasIbHOM JKU3HU, UHTEPIIPETALIUS
MOJIy4YE€HHBIX PE3YyJIbTaTOB

IIpuMeHeHrne HEpaBEHCTB K
PELICHNIO MaTeMaTHYECKHUX 3a1a4
W 337124 U3 pa3In4yHbIX o0nacTeit
HayKU U peaJIbHOM JKU3HH,
UHTEPIIPETALMS 10Ty YEHHBIX
pe3yJIbTaToB

KonTponbnas pabota: "Cucrembl
paloHaIbHbIX,
HpPaALMOHATIBHBIX
MOKa3aTEeNbHBIX U
Jorapu(MUUecKuX ypaBHEHUI"

ParonanbHble ypaBHEHHUS C
napameTpamu

106

107

108

PanmonansHbIe HEpaBEHCTBA C
rapaMeTpamu

PanmonaneHble cucTeMsl ¢
napameTpamu

HppaunoHansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

110

HppanmoHaibHbIE CUCTEMBI C
rapamMeTpamMmu

Iloka3aTenbHbIE ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu




111

Iloka3zarenbHbBIE CUCTEMEI C
rapameTpamMmu

112

113

Jlorapudmuueckue ypaBHeHUs,
HEpPaBEHCTBA C MapaMeTpamu
JlorapudMuuecKre CUCTEMBI C
napaMeTpamu

114

Tpuronomerpuyeckue ypaBHEHUs
C mapameTpaMu

115

116

Tpuronomerpuueckue
HEPaBEHCTBA C ITapaMeTpamMu
TpuroHomeTpruyecKue CUCTEMBI €
rapameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH
peanbHBIX CUTYAIUH C TOMOIIBIO
YpaBHEHUH C TapaMeTpaMu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH
peaNbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM yYpaBHEHHI C
rnapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeei
peanbHBIX CUTYAIU C TOMOIIBIO
CUCTEM yYpaBHEHHI C
rnapameTpamu

120

Kontponbnas padota: "3agauu ¢
napamerpamu’




121

[ToBTOpeHue, 06001eHNE,
CHUCTEMaTHU3AI1s 3HAHMM:
"YpaBuenus"

122

[ToBTOpeHme, 06001EHNE,
CHCTEMAaTH3aIHsI 3HAHUM
"VpaBHenus"

123

124

125

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"VpaBuenus. CucreMbl
ypaBHeHUH"

[ToBTOpEeHHE, 0000IIEHNE,
CUCTEMATHU3AI1s 3HAHMM:
"HepaBencrsa"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTh3alys 3HAHMM:
"Hepasencrsa"

126

[ToBTOpenue, o6o0IIEeHNE,
cucTeMaTHU3alus 3HaHUH:
"Hepasencrsa"

127

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alus 3HaHuH:
"Hepasencrna"

128

129

[ToBTOpenue, 060061IEHNE,
cucTeMaTu3alus 3HaHuH:
"[Ipon3BonHas u €€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aIMsI 3HaHUM:
"[IpousBonHas u €€ npuMeHenue"




[ToBTOpeHue, 06001eHNE,

130 CUCTEMATH3AIN 3HAHWM: 1
"IIpousBosiHas u e€ mpuMeHeHue"
[ToBTOpeHme, 06001EHNE,
131 cUcTeMaTu3aIisl 3HAHMIA: 1
"NHTerpan u ero npumeHexue"
[ToBTOpEeHME, 0000IIEHNE,
132 cUCTeMaTu3alis 3HAHHH: 1
"Oyukuun"
[ToBTOpEeHME, 0000IIEHNE,
133 cUCTEMAaTH3AalNs 3HAHWM: 1
"OyHkuun"
[ToBTOpeHME, 0000IIEHNE,
134 CHCTeMaTH3alus 3HaHWH: 1
"®yHkuun"
135 HToroBast KOHTpOJIBbHAS paboTa 1 1
136 HToroBasi KOHTpOJIbHASA paboTa
137 [ToBTOpenue, o6o0IIEHNE, 1
CHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




TEMATUYECKOE NNAHUPOBAHUE
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10 KJIACC
HasBanue OcCHOBHBIE BUBI IEATEIIBHOCTH
OcHOBHOE coaepKaHue
paznesna(TeMbl) o0yyJaromuxcs
MHOxkecTBO 24 MHO0K€eCTBO, OIepanuu Hcnonws3oBaTh TEOPETUKO-
JIeiCTBUTENBHBIX YHCEIL. Han mHOXecTBaMu U UX CBOMCTBA. MHOKECTBEHHBIN armapar
MHOro4JIeHBI. Juarpammel Ditsiepa — Benna. IUJT OIUCAHUSX PELICHUS

ParmonansHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YpaBHEHUU

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOT0Oanmapara

JUJIs1 pELICHUS 3aa4.
Panmonanbasieuncna. OOBIKHOBEHHEIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHIE IPOOH.
[TpumeHennepoOeHUITPOIICHTOB IS
pelleHus MPUKIIAIHBIX 3a/a4.
JleCTBUTENIBHBIC YHCIIA.
PanronanbHbIEe U MppallMOHATIbHBIC
gucaa. ApudMeTHICCKHeOoneparuu

C JICMCTBUTEIHLHBIMU YHCJIAMH.
MonyibaelCTBUTEIBHOTOYUCIIAUETO
cBoiicTa. [TpubmmxEnnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHJIKA U OIIEHKA pe3yibTaTa
BBIYMCJICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXKe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAas
nepuoarIecKas Ipoob, MPOIICHTHI;
UPPAUOHAIBHOEUICCTBUTEILHOE
YHUCJIO; MOJYJIb IEUCTBUTEIBHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY POBEAECHUM PACCYKACHUM

U JI0OKa3aTeIbCTB, IPUMEHSATh PO
Y TIPOLIEHTHI TSI PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpaciel3HaHUNUPEATTbHOMKU3HU.
Hcnonb3oBath npubInxEHHbIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
IIPUKUJIKY U OLIEHKY pe3yJbTara
BBIUMCJICHUM.
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OCHOBHBIE METO/IBI PEMICHUS LIEIBIX
UIpOOHO-pallMOHATILHBIXYPAaBHEHU I
WHEPAaBEHCTB.MHOrO4JIEHBIOTOTHOM
IIEpEMEHHOMU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIETBIMU
kod(punmnentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTeEMbI
JIMHEWHBIX ypaBHEHUW. OnpenenuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTENS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Pemenre npukiiaaseix
3a1aUCIIOMOIILIOCUCTEMBUIMHENHEIX
ypaBHEHUH

[IprMeHATh pa3InYHbIE METOBI
pereHU parMOHATLHBIXHIPOOHO-
PalMOHAJIBHBIXYPABHEHHUI ;aTAKKE
METOJ UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.
OneprpoBaTbIOHATUIMUMHOTOUYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JACJIEHUE MHOIOYJICHA
Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besyureopemyBueramsapenienus
3ajJad4.
OneprpoBaTbIOHITUSMU:CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
ONPEAEIUTENIb MATPULIBL.
Hcnonbs3oBaTbCBOMCTBA
ONPEACTUTEISI2 X 2 IABBIUUCIICHUS
€ro 3Ha4€HUs1, IPUMEHSTh
ONPEACTUTEIIN IIAPCIICHUSICUCTEMBI
JIMHEVHBIX YPaBHEHUMN.
MoennpoBaTbpeAIbHBIECUTY AU C
MTOMOILBKO CUCTEMBI IMHEHMHBIX
YPaBHEHUM, UCCIEN0BATH
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MATpPHI U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATHIIOTYUEHHBIN
pe3yabTaT
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OyHKIUU U TpaduKu.
Crenennast pyHKIus
CLEJIBIMIIOKA3aTENIEM

12

OyHKIUS,CIIOCOO0bI3aaHUA(DYHKITUH.
B3anmuo oOpaTHbIe GyHKITUH.
Komnozunms ¢ynkmuit. I'paduk
byHKIIMA. DIIeMEHTapHBIC
npeoOpazoBaHUATPaGUKOBPYHKIIUM.
OOGnacTh onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymu pyHkuumn.
[TIpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETtHblenHEeUETHRIC)YHKIINU.
[Tepuoauueckue GyHKIUU.
[IpoMeKyTKM MOHOTOHHOCTH
byHkuuu. MakCUMyMbl 1 MUHUMYMBI
¢ynkuuu.HaubonblieennanMeHbliee
3HauYeHHUE (PYHKIIMU Ha TIPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIeI0BAHUEUTIOCTPOCHUETPAdUKOB
ATUX PYHKIUH.
CreneHpCueNbIMIIOKa3aTeNIeM.
bunom HeroToHa.
CrenenHaspyHKIHUSCHATYpaTbHBIM

Y LIEJIBIM MoKa3zaresieM. E€ cBoiicTBa
u rpaduk

OmnepupoBaTh MOHATHAMH: (PYHKIIHS,
croco0ObI3aJaHNA(YHKIIUN;B3aUMHO
oOpaTHbIe (PYHKIIH, KOMIO3UIIIS
byskmii, rpadgux GyHKIMH, 00IaCTh
OIpeeICHUIUMHOKECTBO3HAUEHU
GyHKUMU, HYJIA (PYHKLIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBalpaTuyHasi, TpoOHO-
JTWHEWHAs U CTETeHHAs (PYHKIINU.
BbINOMHATE 371eMEHTapHbIE

npeoOpa3zoBaHus rpa@uKoOB (QYHKIIHIMA.

3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIHM, MAKCUMYMBI I MUHUMYMBI
byHKIIMN,Han0OJIbIIIeeNHANMEHbIIIEE
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE.
DopMyTUPOBATEUUILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaAPAaTUYHOM,IPOOHO-TMHEMHONN
CTENEHHON (PyHKIUH.
BripaxxaTshopMymaMu3aBUCIMOCTH
MEXTy BETMYUHAMH.
3HaTHOTIPEICICHNENCBOICTBA
CTETeHHUCLIETBIMITOKA3aTeNEM;
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noAXoAsIyIo popmy 3anucu
JENCTBUTEIb-HBIX UM CEI IS PEIICHMUSI
MPaKTUYECKUX3aIaUUNPEICTABICHUS
JAHHBIX

ApudmMeTnuecKuitkopeHb 15 ApudmMeTnueckuii KOpeHb ®opMyJIUPOBATH,3AMUCHIBATH

N-O CTEIECHH. HaTypaJlbHONCTEIIEHNHETOCBOVCTBA. B CUMBOJIMYECKOI (hopMme

HppaunonanbHbie [IpeobpazoBaHus YUCITOBBIX WHCII0JIb30BaTbCBOMCTBAKOPHS

YPpaBHCHM:A BBIPAKCHUH,COJICPKANXCTENICHU U N-olcTeneHUIAPeoOpa3OBaAHMS
KOPHHU. BBIPAKCHUM.
WppannoHanbHble ypaBHEHHUS. HaxoauTtepemenusauppanroHaaibHbIX
OCHOBHBIE METO/BI PELICHUS YPaBHEHUH C IIOMOIIBIO
UPpALUOHATBHBIX YPABHEHU. PaBHOCUJIBHBIX IEPEXO0B HIIN
PaBHOCHMIIBHBIENIEPEXOIBIBPEILIEHUH OCYILIECTBJISS TPOBEPKY KOPHEM.
UppallMOHAIBHBIX YPABHEHUH. Crpoutbrpaduk@yHKITUUKOPHS
CaoiicTBa 1 rpadukK KOpHs N-0if N-0i cTeneHu Kak 0OpaTHON
CTENEeHUKAK()YHKIIMHOOPATHOU UIsIGYHKIIMUCTETIEHUCHATY PAJIbHBIM
CTEMEHUCHATYPAIbHBIMIIOKA3aTENIEM NOKa3areseM

[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paoOHaIbHBIM DopMyIMpPOBATH OMPENECIICHUE

ITokazarenbHbICypaBHEHUS

MIOKa3aTeIEMHUEECBOCTBA.
[TokazarenbHasspyHKIMS,eECBONCTBA U
rpaduk. Mcronp3oBanue rpaduka
byHKINY JUTs pelieHUs] ypaBHEHHM.
ITokazarenbHbieypaBHEHUSI.OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
YpPaBHEHUU

CTEIEHH C PallHOHAJIBHBIM
MTOKA3aTEeIIEM.

BrimonsasaTs npeodpazoBanus

YU CIJIOBBIXBBIPAKEHU,COIEPIKALTUX
CTEIEHH C PallMOHAJIBHBIM
MTOKA3aTEeIIEM.
Hcnons3oBatblinpoBbiepecypehl
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JUIsIocTpoeHusirpaduka
MOKa3aTeIbHON (D YHKIIMUUU3YYCHUS
€€ CBOMCTB.
HaxoguTtepenenusanokazarebHbIX
YpPaBHEHUU

JlorapupmuyeckasPpyHKIUS.

Jlorapudwm umucna. CBoiicTBa

JlaBathonpenenenuenorapudpma

Jlorapudmuueckue norapudma. JlecsTuuHbie U YU CIa; IeCATUIHOTOMHATYPAIbHOTO

ypaBHEHUS HaTypaJbHbIC JIOTApU(MBI. jorapudma.
[IpeobpazoBaHUEBBIpAKEHU, Hcnons3oBarbeBoiicTBasIOrapumMoB
coJiepKalux JorapuQpmsl. JUTSl IpeoOpa3oBaHus
JlorapudmuyeckaspyHKIUs, Jorapu(PMUYECKUX BBIPAKECHUM.
e€ CBOICTBA U TpaduK. CrpouTtsrpaduxiorapupmMudeckoin
Ucnonb3oBanuerpaduka@yHKnmu GyHKIIMU Kak 00paTHOM
JUISL pEIICHUS] ypaBHEHUM. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
JlorapudmMuyeckreypaBHEHHUS. cBolcTBamorapuMuueckonPyHKIuu
OCHOBHBIE METO/IbI PEIICHUS JUTSL pelIeHus 3a/1ay.
norapuMUYECKUXyPaBHEHH. Haxoautepemenus
PaBHOCHIIBbHBIENIEPEXOIBIBPEILICHUH Jorapu(pMUYECKUXypaBHEHUIM
Jorapu@MUYECKUX ypaBHCHU N CIIOMOIILIOPABHOCUIIBHBIXIIEPEXO0B

WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyC,KOCUHYC,TAHT€HCUKOTAHT€HC JlaBaTh onpeiesieHus1 CUHYyca,

BBIPAXKCHUANYPABHCHU A

YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.
TpUroHoMeTpUYECKassOKPYKHOCTb,

KOCHHYCa,TAHT€HCAaKOTAHI€HCa
YHUCJIOBOT'O apTyMEHTA; a TaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHr€HCa4Hca.
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OTIpeICIICHUE TPUTOHOMETPUICCKHIX
(GYHKIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUYECKUXBBIPAKCHUN.
Pemenre TpUroHOMeTpHUYECKUX
YpaBHCHUH

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYJIIbI
JUTsl IpeoOpa3oBaHMs
TPUTOHOMETPUYECKUXBBIPAKECHUM.

[TpuMeHITHPOPMYITBITPUTOHOMETPHUH

JUISL PEILIEHUS OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM

ITocnenoBarepHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJjaHUS TTOCTIEI0BATEILHOCTEH.
MeTroamaTeMaTH4eCKOMUHIYKIIAH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTu. Mcropus
aHa/M3a 0ECKOHEYHO MaJIbIX.
ApudmerrnyeckassureoMmeTpudeckas
MIPOrPECCHH.
BbeckoneuHnoyObIBaroIas
reoMeTpudecKasi Iporpeccus.
CymmabeckoHEeYHOYObIBatOIIEH
reOMETPUYECKOU IPOTrPECCUM.
JIMHEMHBIMUAKCIIOHECHIIMAJIBLHBIN
pocrt. Hucno e.
DopMyJIacI0KHBIXITPOIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEIOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[Tosyuyats npeacraBiieHue
000CHOBHBIXHU/IEAXaHAIHN3A
OCCKOHEYHO MaJIbIX.
JlaBaTpomnpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOJUTHCYMMYUJIEHOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
T€OMETPUYECKOUTIPOTPECCHUN.
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Hcnons3oBaTenporpeccun
JUTSIpEILICHU 321U IPUKIIATHOTO
XapakTep.
[TpuMeHATH(POPMYITYCI0KHBIX
IPOLICHTOB/ISI PEIICHUs 3a7ay
U3 pEeAIbHOW MPAKTUKH

HenpepriBHbIePYHKIIUH.
[IpousBoanas

20

HenpepoiBHblepyHKITUUMIX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBad)yHKIMWHETIPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB
JUISl PEIIECHUSI HEPABEHCTB.
[IprMeHEHNECBOMCTBHENIPEPBIBHBIX
byHKUMNA 15 peleHus 3a1a4.
[IepBasiuBTOpAANIPON3BOAHBIC
dbynkuuu. Onpeaenenue,
reOMETPUUYECKUNHPUINYECKHUICMBICT
IIPOU3BOJHOM. Y paBHEHUE
KacateIbHONKrpahuKy PyHKITHH.
[Ipon3BOaHBIE DTEMEHTAPHBIX
bynknuii. [TpousBoaHas CcymMmsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBaTbOHATUAMM: QYHKLIHS
HEIPEpPBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIIH.
[IpuMeHATbCBOMCTBAaHENIPEPBIBHBIX
GyHKUMNA 15 peleHus 3a1a4.
OnepupoBaTBIOHATHAMU: TIEPBASU
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUNCMBICIITIPOU3BOIHOM;
3alMUChIBaTh YPABHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
POU3BEICHUS, YACTHOTO U CIOXKHOU
(GyHKLIMH.
N3yuaTerpon3BOAHBIEIEMEHTAPHBIX
(byHKLMIA.
Hcnons30BaTbreOMETpUYECKUNN
(U3UIECKUINCMBICITIPOU3BOTHOM

JUISl peLIeHUs 3a/1a4

53



dbepepanbHaapaboyasanporpamma | MatemaTtnka.10—11knaccbi(yrnyb6nEHHbINYPOBEHD)

[ToBTOpEeHue,000011eHKE,
cHCTeMaTHu3aIusl 3HaHUM

OCHOBHBICTIOHATHUSKYpCaaIreOphl
MHaYaJIMaTeEMaTHIECKOTOaHaIN3a
10 knacca, o6001IeHNE 1
CHCTEeMaTH3alUI3HAHUN

[IpuMeHATbOCHOBHBIETIOHATUSIKYPCa
anreOpbl U HAYaJl MATEMaTUYECKOTO
aHajIM3a JUIsl petieHus 3aj1a4u
U3peaTbHOMKU3HUUAPYTHX
IIKOJBHBIX IPEIMETOB

OBLIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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11 KUIIACC
HasBanne KomnuecTso OcHoBHOECOIep )KaHNEpa3iea OCHOBHBIEBUABIAEATEILHOCTH
pazjena(TeMbl) 4acoB (TembI) o0ydJaronuxcs
HccnenoBanue 22 [IpuMeHeHnenpon3BOAHOM Ctpouts rpaduk KOMIIO3UIIUU

(GYHKIMICTIOMOIIBIONIPOU

3BOJTHOU

K UCCJIEIOBaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue Hauboib1ero u
HaVMEHbIIIEr03HAaYEHUSTHENTPEPBIBHON
GyHKIUU Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUISTHAX 0K ICHUSTHAWITY YILIETO
pEeLIeHUSBIPUKIIAIHbIX3a/1a4aX, IS
ONpeaeIeHUs] CKOPOCTH U

YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.
Kommno3unus pyHKIui.
I'eomeTpuueckneoOpa3blypaBHEHUIH
HEPABEHCTB HAa KOOPJAMHATHOU
IUIOCKOCTH

(GYHKUIMNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
U CCJIET0BAHUSIMCBOMCTBKOMITO3HUIIMH.
CtpouTts reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB
HAaKOOPAUHATHOMIIIIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTSL iCCIIEIOBaHUs (DYHKIIMU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOAUTbHAaUOOJbIIIEENHANMEHBIIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSTHAX 0K ICHUSTHAMITY YIIIETO
pEeLIeHUSBIIPUKIIATHBIX,BTOMYHKCIIE
COLIMAJIBHO-P)KOHOMHYECKHUX,3aa4ax,
JUTSI OTIpECIIEHUS] CKOPOCTH
UYCKOPEHUSIPOIECCA,3aJ]AHHOTO
dbopmyoii unu rpaduKom.
[Tony4garsnpencrasieHue
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OIIPUMCHCHUU HpOHBBOI{HOﬁ
BpaSJIH‘IHBIXOTpaCJISIXBHaHI/If/'I

[TepBooOpazHastMuHTErpa 12 ITepBooOpa3Has,0CHOBHOECBOHCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpain.HaxogutenepBooOpa3Hble
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJIeMEHTAPHBIX QYHKITUHUBBIYUCIISITH
Hnrerpan.l'eoMeTpuyecKunCMBbICT uHTerpai no gpopmyne Herotona—
VHTETpana. Beraucnenue JleliGHMLIA.
onpeaen€éHHOro HHTerpaa Mo Haxonutbmiomaaumiockuxpuryp u
dbopmyne Herorona— JleiioHua. 00BEMBI TEJT C TOMOIIBIO
[IpuMeHeHne nnaTerpana onpeaen€éHHOro HHTErpaa.

JUTSTHAX 0K ACHUSTUIONIa1e 1 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (GUTYDP B 00BEMOB MOJICIMPOBaHUEM Ha IIPUMEPE
F€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPaBHEHUI.
[Tpumepsl permieHni [Tony4yaTenpeacTaBIeHUEO3HAYEHUN
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MareMatrnyeckoe MOIeIMPOBaAHUE BpPa3BUTUMMATEMATUKU

peanbHBIX IPOLECCOB C TOMOIIBIO

nuddepeHanbHbIX YpaBHEHUN

I'paduxu 14 TpuronomerpruyeckuePyHKITUU, UX Hcnonb3oBaTbiinpoBbIEpECypCh

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUSI TPAPHUKOB

(QyHKIHHA. OTOOPKOPHEUTPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPaBHEHUN C IIOMOLIBIO WU3YUYEHHUS UX CBOMUCTB.

HEPABEHCTBA TPUTOHOMETPHUUECKON OKPYIKHOCTH. PemateTpuroHoMeTpuuecKue
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PemenneTpuroHoMeTpuyeCcKux
HEPABEHCTB

YPaBHEHUSANOCYILECTBISATHOTOOD
KOpHEH C TIOMOILIBIO
TPUTOHOMETPUIECKOU

OKpY>KHOCTH.
[IpuMeHATbPOPMYIBITPUTOHOMETPUU
JUTS PEIIeHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBatbudpoBbIEpeECYPCHI
JUTS IOCTPOCHUS U UCCIICTOBAHMS
rpa@uKoB QyHKIIMMA

HNppaumonanbHEIe,
ITOKA3aTEeIIbHBIE U
Jorapu(pmMuIecKue
HEpaBEHCTBA

24

OCHOBHBIEMETOIBIPEIICHUS
MTOKAa3aTeIbHBIXIIOTapU(PMUIESCKUX
HEPaBEHCTB.

OCHOBHBIEC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpAOHATBHBIX,TOKA3aTCIbHBIXH
aorapuMHUYECKUX YPAaBHCHUHN H
HEPaBEHCTB

[IprMeHATECBONCTBANIOKA3ATEBHOU U
jorapudMuydecKor QyHKIIHMA

K PEILICHUIO TTOKA3aTEIbHbIX U
Jorapu(pMUYECKUXHEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
MEPEXO0/IOB.

Pemiars uppannoHaibHbie U
KOMOWHHUPOBAHHBIC HEPABEHCTRA,

C IOMOIIbIO PABHOCHJIBHBIX
MIEPEXO0JIOB.
Hcnonb3oBarbrpapuueckueMeToabl U
CBOMCTBA BXOJSIIINX B YPaBHEHUE
WM HEPABEHCTBO (PYHKIIMIA
JUISIpelIeHUs13a1auu
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KommuiekcHbleuncia 10 KommekcHpieuncna. Anredpandeckas OnepupoBaTh MOHATUSMH:
UTPUTOHOMETPUYECKASIPOPMBIZAUCH KOMILIEKCHOEYUCIIOMMHOKECTBO
KOMIUIEKCHOTO YHCIIa. KOMILIEKCHBIX YHCEJI.
ApudmMeTnueckueonepanuu [IpencTaBisIThKOMIUIEKCHBICUUCTIA B
C KOMIUIEKCHBIMH YHCIIAMH. anreOpandecKkou u
N300pakeHNEKOMITIEKCHBIXUHCE TPUTOHOMETPUUECKOU opme.
Ha KOOPJAWMHATHOM MJIIOCKOCTH. BrinonasateapudpmeTndeckue
®opmyna Myaspa. Kopuu n-oi olepaluu ¢ HUMH.
CTENEHUU3KOMIUIEKCHOTOYHCIIA. N300pakaTbKOMILIEKCHBICYHCIA
[IprMEeHEHNEKOMILIEKCHBIX UM CET Ha KOOPJAWMHATHOM IJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars Gpopmyiy Myaspa u
reOMETPUUECKUX3a/1a4 MOJTY4YaThIIPEICTABICHUEOKOPHIX
N-0MCTENEHUN3KOMIUIEKCHOTOUHCIIA.
3HAKOMUTHCA C IPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUISIPEIEHUATEOMETPUYECKUXH
bu3nyeckux 3aaau
HarypanbHble u nieisieurcia 10 HarypanbHbie u 1iesbie uncia. OnepupoBaTh MOHITUSIMU:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensixurces, HOJIluHOK, octaTkoB 1o
MOJyJI0, aliroput™Ma EBkinaa
TUTAPEIIECHU 33 1a4UBLECIIBIX UM CIIaX

HATypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBOHATYPATbHBIXUIEIBIX
YHCell.
Hcnonbs30BaThIpU3HAKUAEITUMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HatypaJIbHBIX YHCelT;
anroput™ EBKiIMaa s pereHus
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3a1ad4.
3anuchIBaThHATYpaJIbHBICUHUCIIA
BPa3JIMYHBIXTO3UIIMOHHBIXCUCTEMAX
CUHCJICHUSA

Cucremsl palMOHAIBHBIX, 12 CHcTeManCoOBOKYITHOCTbYPABHEHUM. OnepupoBaTbIIOHATHSAMU: CUCTEMAN
MPPALMOHATIbHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPABHEHUH U
MOKa3aTEIbHBIX CJIE/ICTBUSL. HEPABEHCTB; PEIICHUE CUCTEMbI WU
U JIorapu(PMUYECKIX OCHOBHBIEMETOIBIPEIIEHUACUCTEMH COBOKYIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUI COBOKYITHOCTEW pallMOHAIIbHBIX, CUCTEMBI U CHCTEMBI-CJIEICTBUS.
UppaIMOHAIBHBIX, TOKA3aTEJIbHBIX U Haxonuts penienus: cucteM u
Jorapu(@MUYECKUX ypaBHCHUH. COBOKYITHOCTEM LIEIBIX
IIpuMeHeHneypaBHEHUI,CUCTEMU pPalMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJIbHbIX U JIOTapu(PMHUUECKUX
MaTEMaTUYECKHX 3a]1ay U 3a7a4 YPaBHEHUI U HEPABEHCTB.
U3 Pa3IUYHBIX 00JaCTel HAYKH U [IpumeHsITh cUCTEMBIYPABHEHUM
peanbHOMKU3HU,MHTEPIIPETALUS K PEIIEHUIO TEKCTOBBIX 3a/1a4
NOJIyYEHHBIX PE3YyJIbTaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIyYeHHbIE PEIICHHUS.
Ucnonb3oBatbiindpoBbie
pecypcsl
3agauu ¢ mapameTpaMu 16 PanimonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 perneHus

NoKa3aTellbHbIE, JIorapupmudeckue u
TPUTOHOMETPUUYECKHUE YPABHEHHUS,
HEPABEHCTBA U CHUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MIOKAa3aTeNIbHBIX, TOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM
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C mapameTtpamu.

[TocTtpoenue u nccnenoBaHue
MaremaTu4ecKux MOJEIEH PeaIbHbIX
CUTYalluM C MOMOUIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C mapamerpamu

W HepaBeHCTB, coaepKanux
MOJYJIA U ITAPAMETPBI.

[IpumensTh rpaduueckue u
AHQIUTUYECKHE METOMBI JIs
pELIEHNs YPAaBHEHUN U HEPABEHCTB
C IIapaMeTpaMH, a TaKKe
uccieoBaHue (PyHKINUNA MeTo1aMu
MaTeMaTH4YECKOr0 aHAJIN3A.
CtpouTs 1 UcCIIeI0BAThH
MaremaTuyeckue MOAEIH peaIbHbIX
CUTYyallli C MOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM
crlapaMeTpamu

[ToBTOpEeHue, 0600I1ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
00001IIeHNE U CUCTEMATHU3ALMS 3HAHUI

MonenupoBaTh pealibHbIE CUTYaLIMU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpaKEHU S, YPAaBHEHUS,HEPABCHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 33]1auH,
UCCIIE0BATh MOCTPOEHHBIE MOJICIIH
CHUCIIOJIb30BaHUEMAIIIapaTaanreopsl,
WHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJbTar.

[TpumeHATbPYyHKIIH
JTUISIMOJIETMPOBAHUSIUUCCIIEI0BAHUS
peantbHBIX POLECCOB.
PematenpukiaaHbie3agay,
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B TOM YHCII€ COIUAIBHO-
AKOHOMHUYECKOTON(DU3UIECKOTO
XapakTepa,cpecTBaMHaITeOph
¥ MaTeMaTUYECKOTO aHaIn3a

OBUIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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