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MNOACHUTEJIBHAS 3AIIMCKA

VYuebuplii Kypc «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAINM3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IMpOrpamMMe CpeIHero o0Iero odOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy nis
U3yYCHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroi CTOPOHBI, (OpMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHHE O00ydYaroluXcs Ha ypOBHE, HEOOXOIMMOM
JUIs OCBOEHHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
JUCHMIUIMH. B paMkax AaHHOro yudeOHOro Kypca oOydaromiuecs OBIJIaJI€BalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (GOpMyJIUpyeT CBOU
JOCTHKEHHSI B MaTeMaTH4eckoil hopme.

VY4eOHblll Kypc anreOppl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Ul YCIIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS JNajdbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBiajgeHHEe aOCTPAKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOr0 aHalli3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKACHHUS C TMOMOINBIO WHAYKIIMH U PacCykKJaTh NEAYKTUBHO, UCIOJIb30BAThH
00001IeHNEe W KOHKPETU3AlWI0, a0CTparupoBaHWE W aHAJIOTHI0, (HOopMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHayM3a» OOydYaronIuecs: MOJy4yaloT HOBBIA OIBIT PEIICHHs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITENIFHOTO TOCTPOSHUSI MAaTeMaTUYECKUX MOJENEH pealbHBIX CUTYaIlHi,
UHTEPIIPETallud  TOJYYCHHBIX  pPEUICHHH, 3HAKOMSTCI C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMpHUpPOJAE, HAayKe U HCKYCCTBE, C
BBLIAIONIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMHU.

VYyeOublii Kypc 00JafaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yercs Kak uepe3 yd4eOHbI MaTepuan, CIOCOOCTBYIOIIHMA
(GopMUPOBAaHHIO HAYYHOIO MHPOBO33PEHHS, TaK W Yepe3 CHeHUPHUKY yuyeOHOMH
NESTeIbHOCTH, TpeOyloleld MNpOJOJDKUTENbHON  KOHUEHTpAallud BHHMMAHUA,
CaMOCTOATENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJTYYEHHBIN pe3yJibTar.

B ocHoBe MeToankH 00ydeHHs anredpe u HayaaaM MaTeMaTHYeCKOro aHaln3a
JICKUT ACSITETbHOCTHBIN NPUHIUI 00YYCHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajga MaTEMaTHUECKOTO aHATH3ay
BBIJIEJICHBl  CIIEAYIOLIUE COJEp)KaTeIbHO-MeToAu4Yeckue JauHuu: «Yucna u
BbIUMCIICHUS, «DYHKIIMU U Tpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana



MaTreMaTU4ecKoro anaiausza», «MHoOxkecTBa U JiorMKa». Bce OCHOBHbIE
COJIEP/KATEIIbHO-METOJIMYECKUE JIMHUM H3Yy4YalOTCd Ha MNPOTSHKEHUU ABYX JIET
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl, €CTECTBEHHO JIOMOJIHAS IPYT
JIpyTra ¥ MOCTEMEHHO HACHIIAsCh HOBBIMU TEMaMU U pasziesiaMu. [[aHHbINA y4eOHBIH
KypC SBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSAET B cede cojepkaHue
HECKOJIBKUX MAaTeMaTHYECKHX TUCIUILUINH, TAaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTU4YECKHI aHau3, TEOPUSI MHOKECTB, MaTEMaTHUeCKas Jioruka u apyrue. 1o
Mepe TOTro Kak oOyuaroliuecs OBJIaJeBaloT BcE Oosiee MUPOKUM MaTeMaTHYeCKUM
amnmnapaToM, y HUX TOCJI€IOBATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCSI YMEHUE
CTPOUTh MAaTEMAaTHUYECKYI0 MOJIEIb pPEalbHON CHUTyallud, NPUMEHSTh 3HAHUS,
MOJIYYCHHBIC TIPU M3YYCHHH Y4YEOHOTO Kypca, JUIsl PelIeHUs CaMOCTOSITEIbHO
chOpMyIMPOBAHHONW MaTeMAaTHYECKOW 3aJaud, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxaTenbHO-MeTOAMYECKass JMHUA «YUuCia ¥ BBIYMCICHUS 3aBEpLIACT
dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIHHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oouero
oOpazoBanusi oco0oe BHUMaHHME yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUUCICHHUM, BKJIIOUYAIOIIMX B C€0s HCIOJIb30BaHUE Pa3TUYHBIX
dbopMm 3amucu uucia, YMEHHE JAeNaTh MPUKHUAKY, BBITIOJHATH MPUOTHUKEHHBIC
BBIYUCJICHUS, OLICHUBATH YUCIOBBIE BBIPAKEHUS, pabOTaTh C MATEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAaKOMble OOYy4YaloIUMCS MHOXECTBA HATYPaIbHBIX, LEJBIX,
pAalMOHAIIBHBIX M JICUCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HcCel. B KakIoM M3 HOTUX MHOXKECTB paccMaTpPUBAIOTCS
CBOWCTBEHHBIE €My crenuduuecKkre 3a7add W ONepamuu: JCICHHE Harlelo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIEJBIX YHCEN, OCOoOble CBOMCTBA
palMOHAIBHBIX U WPPALMOHATIBHBIX YKCEN, apu(pMETHUECKUE OTEpalluy, a TaKKe
W3BJICUCHUE KOPHS HATypaJlbHOW CTEMEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnarogapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYra HCIOIb3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS JJIsI PEUICHUs Pa3JIMYHbIX 3a7ay
dbopmupyeTcsi pecTaBlIeHne O €AMHCTBE MAaTEMAaTHKH KaK HAyKH W €€ poJid B
MOCTPOEHUU MOJIeJIel pealbHOrO MHUpA, IIUPOKO MCIOJIb3YIOTCS 0000IIeHrne U
KOHKpETHU3aIusl.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEeIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paznene IlporpamMMbl TpPEeAyCMOTPEHO pENIEHHWE COOTBETCTBYHIOIIMX 3anad. B
pesyibTaTe oOydYarouiMecss OBJAJACBAIOT PaA3JIMYHBIMU  METOJAMH  PEIICHUS
palMOHANBHBIX, HPPALUOHAIBHBIX, TOKa3aTeIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TakxXe 3ajady,
cojepkamux napameTpbl. [lodydeHHbIE yMEHHS WIMPOKO HCHOJB3YIOTCS MpHU



ucclenoBaHn (DYHKIMI C TIOMOIIBIO MTPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATG ~ pacdy€éTel 10  QopMynaMm, MpeoOpa3oBaHWS  PaMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKE BBIPAKCHUH,
colepXKalmx CTeNeHHu u Jorapudmel. braromaps w3ydeHHro anreOpandecKoro
MaTepHalia IpOUCXOIUT ajbHENIIIee Pa3BUTHE AITOPUTMHUECKOTO U a0CTPaAKTHOTO
MBIIIJIEHUsT 00yyaromuxcs, GOpMHUPYIOTCS HABBIKM AENYKTHUBHBIX PacCy>KICHUH,
paboThl ¢ CHUMBOJBHBIMU (GOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB. Anredpa npeiaraet 3QpheKTUBHbIC
WHCTPYMEHTBI [IJISl PpEIICHUS MPAKTHUYECKMX U €CTECTBEHHO-HAy4HBIX 3ajad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMH U TpaQuUKU» TECHO
NeperieTaeTCs ¢ JPYTMMH JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTD U3yUEHUs MaTepuana. M3yuenue cTeneHHoun,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsi pelieHus 3a1ad U3 JPYruxX yueOHBIX
MPEIMETOB U PEATbHON XU3HHM TECHO CBSA3aHO KaK ¢ MAaTEMaTHYCCKUM aHATU30M,
TaK W C PEIICHWEM YpaBHEGHWH W HepaBeHCTB. [lpm 3TOM Oosbllioe BHUMaHUWE
yaensercs (HOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJaMU 3aBUCUMOCTH MEXKIY
pPa3IUYHBIMK BEJIMYMHAMH, HCCIENOBATh MOJNy4YeHHbIC (YHKIIMH, CTPOUTh UX
rpaduku. Marepuan 3Toi cofepkaTeIbHOM JTUHUY HAIICJICH Ha pa3BUTHE YMCHHUH 1
HABBIKOB, IO3BOJISIONINX BEIPAKATh 3aBUCUMOCTH MEX Y BEIMUNHAMH B PA3TUIHON
dbopme: aHaTUTHIECKOH, Tpadudeckoil u cmoBecHoi. Ero u3zydenne crocoOcTByeT
Pa3BUTHIO aJNTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETHU3aI1H, UCTIOIb30BAHUIO aHAJIOTHIA.

CopepxxarenbHas nuHusa «Hauana MareMaTthyeckoro aHajinz3ay IO3BOJISET
CYIIIECTBEHHO PACIIMPHUTH KPYTI KaK MAaTeMaTHYECKUX, TaK M MPHUKIATHBIX 3a/1ad,
JOCTYITHBIX OOYYalomuMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKd CIOXHBIX (YHKIHM, ONpeAeNsaTh WX HauOOJbIINE W HAWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTU U
yCKOpeHHs TiporeccoB. JlaHHas comep)karenbHas JIMHHS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MAaTEMAaTHYEeCKHUX MOJeNel peanbHBIX CHTYaIUH,
MI03BOJISIET HAXOIUTh HAWITYYIlIee PEIICHNUE B MPUKIIATHBIX, B TOM YHCIIE COITUATBHO-
PKOHOMHYECKHUX, 3a/Jauyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIHM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAIbHO-IOTHYECKOTO U KPEATUBHOTO
MBINIJIEHUSI, (OPMUPOBAHUIO YMEHHMIA pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTE€MaTHUKH B HayKe, TEXHUKE U UCKyccTBE. OOyJaronuecs y3HatT O BBIIAIOIIUXCS



pe3yabpTarax, MOJyYEHHBIX B XOJ€ Pa3BUTUS MATEMaTUKU KaK HAayKu, U 00 HX
aBTOpax.

CopeprkatenbHO-MeTOaUMYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOW JIOruku. TeopeTuko-
MHOECTBEHHBIE MIPEJACTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIBHOM MaTEMaTUKH
U TIpeaiaraloT Hau0oJiee YHUBEPCAIBHBIM SI3bIK, OOBECIWHSIONINA BCE pa3eibl
MaTeMaTUKH W €€ TPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCHUIUIMHBL W MX TMPWIOKEHUs B eauHoe uenoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHOM MaTeMaTHUKH W UCIOJIb30BAaTh €r0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXKHbIM MPU3HAKOM MATE€MAaTUKU KAaK HayKd CleayeT MpU3HaTh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHUS  JI0KA3aTeJIbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMu
MaTeMaTU4YeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aroIIMNXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHUS.

B yuebnom Kkypce «Anrebpa W Hayalla MaTEMaTUYECKOrO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENeHd pealbHbIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIE C MOMOIIbIO almapara anredopbl U
MaTeMaTU4YEeCKOr0 aHalau3a, WHTEPHpETaluy IOJIYyYEHHBIX pe3yJbTaTroB. Takue
3a/1aHusl BIUIETEHBI B KaXK/IbIN U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHMPOKO HCIOJB3YETCs ISl pelieHus] MPUKIaAHbIX 3aaad. [lpu
pENICHNH  peabHBIX  MPAKTHYECKUX  3amad  oOydYaromiuecss  pa3BHBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MIPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCEe U3YUCHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTeMaTU4YeCKOro aHaJIN3ay.

Ha wusydenune yueOHOro Kypca «AnreOpa M Hadala MaTeMaTHYE€CKOTO
aHanm3a» otBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciia 1 BBIYUCTICHUSA

PanuonanbHbie uyncia. OObBIKHOBEHHbIE U JECATUYHBIE JIPOOU, MPOLICHTHI,
OeckoHeuHble Tepuoanueckue npodu. [Ipumenenue apoOeil M TPOUEHTOB s
pELICHUS IPUKJIAAHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U peabHOU KU3HH.

JlerictBurenbHble 4ucaa. PanuoHanmbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENbHBIMU  4YuciaMd.  Mojayib
JEeUCTBUTEIBHOTO YKciia U €ro cBoicTBa. [Ipubnmk€HHBIC BBIUMCICHUS, TTPaBUIIa
OKPYIJIEHUSI, IPUKUAKA U OLICHKA PE3YJIbTaTa BIYNCICHUM.

Crenenp ¢ uenbiM nokaszarenemM. buHom Hbiorona. Hcenonb3oBaHue
NOAXO0AsIIeNd POPMBI 3aMKUCH ACUCTBUTENBHBIX YUCEN JJIsl PEHICHUS TPAKTUYECKUX
3a/1a4 ¥ MPEJCTABIICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTENBHBIM II0Ka3aTeIIEM.

Jlorapudm wuymcna. CpoiictBa mnorapudma. [lecsTuyHble W HaTypalbHbIC
JgorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHHs-CiencTBUsA. HepaBeHCTBO,
pelnieHue HEpaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U APOOHO-PANMOHATBHBIX YPaBHEHUHN H
HEpPaBEHCTB. MHOrowieHsl OT OJHOW IepeMEHHOW. JleneHue MHOroudsieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousieHsl ¢ niesbiMu Ko3QpuireHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAILINUX CTENIEHU U KOPHH.

HppauronanbHbie YPaBHEHUS. OcHoBHbIE METObI peleHns
VPPalUOHAIBHBIX YPABHECHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS NOKa3aTEIbHBIX

YPaBHEHH.

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAXKEHUI. PellIeHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucreM JMHEHMHBIX ypaBHEHHMU. Marpuma CHUCTEMBI JMHEWHBIX
ypaBHeHUil. OnpenenuTens MaTPUIbI 2X2, €ro FTeOMETPUYECKUIM CMBICT U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYEHUs, MPUMEHEHUE OINPEAEIUTENS ISl PELICHUS] CUCTEMBbI
JIMHEVHBIX ypaBHEHUU. PemeHue npukiagHbiX 3a74a4 C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHMU. MccnenoBanue nOCTPOEHHOW MOJENIH € ITIOMOIIBI0 MaTPHUI]
Y OIIPEIICIIUTEIICH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKH U peaibHOM KU3HU.

DOyHKIMH U TPaPUKH

Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKITUU.
Kommnosummst pyskiuii. 'paduk  yHkum. DnemeHTapHbE MNpeoOpa3oBaHUs
rpaguKoB GyHKIIH.

OOunacth ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkuuu. Hynu QyHkuum.
[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HeUETHBIE pyHKUMHU. [lepuoguueckue
¢ysakun. IIpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCHMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosnpiee 1 HauMeHbliee 3Ha4yeHust QYHKIIMU HAa POMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPaPUKOB.

Crenennast GyHKIHMS C HATypalbHBIM U IIENBIM MOKa3areneM. EE cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduik KOpHs N-0¥ CTENeH! KaK PyHKIIMKA 0OpaTHOU CTENeHU
C HATypaJIbHBIM MOKA3aTENIEM.

[ToxazarenbHass U jorapupmuyeckas (yHKUHUHU, UX CBOMCTBA U TpaduKu.
Hcnonp3zoBanue rpadukoB GyHKIUIN 7151 pEIICHUs YPABHEHU.

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEM.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIENOBaTeILHOCTEH. MeTox
MaTeMaTU4eCKO MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
HcTopuss BO3HMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOILEH MeOMETPUUYECKON
nporpeccuu. JIMHEWMHbIA U SKCITOHEHIMAIBbHBIN pocT. Hucio €. @opMyJia CI0KHBIX
npoueHTOB. Mcnonp30BaHWE TPOTPECCHMU I PELICHHWS peajbHBbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HempepriBHbIe (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBast u BTOpas nmpousBoaHble GyHKIMU. OnpeaeneHrue, reoMeTpUuIecKui u
bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKINN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 33a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KAQ3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbubie u neneie yucna. [I[pumMeHeHne MPU3HAKOB JEITMMOCTH LEIbIX
yycels, HaumOonbuid oOmuii aenutens (mamee — HOJ[) u Hammenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpanueckass U TPUTOHOMETpUYEcKas (OpPMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHUeCKHue OIepalur C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJIUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIsl PeIIeHUs] (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema v COBOKYIMHOCTh YPABHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIICJICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPALMOHATbHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.



[TpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHUX
3aJa4 U1 33Ja4 U3 pa3IU4HbIX 00JIacTeil HAYKHU U peaNbHOM KU3HU, HHTEpIpETaLus
MOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnosunuu ¢yHkuil. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QPyHKIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre meTonbl pelieHus ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bl PELLICHHUS 3a]1a4 C TapaMeTPaMH.

HcnonpzoBanue rpadukoB (yHKUMN [AJIE HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3aJad W3 JPYIHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U
akcTpeMyMmbl. HaxoxaeHre HanboIbero 1 HAMMEHbIIEro 3HaY€HU I HeNpepbIBHOM
GbyHKIIUM Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
NPUKIIAIHBIX 33/adax, ISl ONPEACIICHUS CKOPOCTH M YCKOPEHMS Ipolecca,
3a1aHHOTO (hOPMYJION UITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO IepBO0Opa3HbiX. IlepBooOpasHbie
snieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs TepBOOOpa3HBIX.

HNurerpan. ['eomeTrpruueckuii CMbICT MHTErpaja. Berauciienue onpeaenéHHoro
uHTerpana no popmyne Hetotona-Jleitouua.

[IpumeHeHue uHTErpana A HaXOXKIAEHUS IUIOAACH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAaHUE pEAIbHBIX TMPOILIECCOB C TOMOIIBI0  AuddepeHInaIbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMK 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOT0 00IIECTBA, MPECTABICHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYp
rpaXJaHCKoro  obmiectBa  (BBIOOpPBI, OMpPOCBI W JApPyroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GyHKUUSAMHY 1 Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOSAIIEMY POCCUMCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTMXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKHU,;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUsS, 3TUYECKOTO MOBEIAECHUS, CBA3aHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pELICHUH, pacCyKIeHNUH, BOCIIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIAOB HCKYCCTBA;

5) pu3n4ecKoOro BOCHUTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEMaTHUECKHE 3HAHUA B
MHTEpecax 310pOBOTo U 0e301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBbIO (370pOBOE MHUTaHUE, COANAHCHPOBAHHBIM PEXUM 3aHATUH U
OTZIbIXa, peryisipHas (u3uyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIbHOCTBIO;

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccnrt W Ppeamu30BBHIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKEHHH BCEU JKU3HU, TOTOBHOCTh K aAKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BJIMSHUSA
COIMATIbHO-?)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpy>Xarollel cpenpl, IUIAHUPOBAHUE TMOCTYNKOB W OILIEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAHUE MATEMAaTHUYECKOM
HayKH Kak cpepbl 4eIOBEUECKOMN AESTEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU
KyJBTYPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISTh IPOECKTHYIO
U UCCJIEJIOBATEIbCKYIO JIEATETbHOCTh MHANBUAYAIBHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AefcTBu:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O0OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TMOHATHUAMH, (QOPMYJIHPOBATH
ONpEeICNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIUU,
OCHOBaHWUS JIJIs1 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHATN3A;

BOCIIpUHUMATh,  (OopMyIupoBaTb U  NIPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, €IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUYU;

JIeJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(OpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOWpATh Ccmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB pELIEHUs, BEIOUpATh HAanOOJIee MOIXOIAUIUN C YIETOM CAMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/ibCKue 1eHCTBUA:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMIpOIecca, a TaKKe BBIJIBUTATh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IIUYHBIX BHIOB U (hOPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbBIE YHUBepPCcaJbHbIe YueOHbIEe 1eiCTBUA

O0menue:

BOCIIPUHUMATh U ()OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSAMHU H
EJISIMU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOKO TOUYKY 3PCHHS B YCTHBIX
U TIMCBMCHHBIX TEKCTaX, JaBaTh TOSICHCHHUS IO XOJy pCIICHUS 3a/audu,
KOMMEHTHPOBATh TOJIYYCHHBINA PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
npoOJieMbl, pelIaeMoi 3ajadd, BBICKA3bIBaTh HJEH, HAIleJCHHbIE Ha TIOHWCK
pEIICHMS, COIOCTABJIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JIPYTHX YYaCTHUKOB
nuanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIHNA, B KOPPEKTHOU (opme
(dbopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1a4H, DKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUICHHUS C Y4E€TOM 3ajad
IIPE3EHTAIlMN U 0COOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHHBepPcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yibTaTa peuieHus
MaTeMaTUYEeCKOH 3a/lauu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUS WIIM HEIOCTHUKEHUS! PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThl MpU pEHIeHHH YYEOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYXAAaTh MPOLIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX Gopmax paboTel (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMHU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TIO KpUTEPHUSM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

HNPEJAMETHBIE PE3YJIbBTATDI

K koniy obOyuenuss B 10 kjaacce oOyyaromuiicss MOJYYUT CIEIYIOIINAE
MpeAMETHbIE PEe3yIbTaThl MO OTIEIbHBIM TeMaM pabouell MporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHATHUSAMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoAndecKas JApoOb, TPOILEHTHI, HPPALUOHAIBHOE YHUCIO0, MHOXECTBa
palMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPUKIAJAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;

IPUMEHSTH NMPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPECTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHON
CTEIICHH;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIEC YPABHEHMS U YPABHEHUA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUs pPALMOHAIBHBIX U JApOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOYJICH C HENBIMU KO3 PHUIIEeHTaMU, KOPHA MHOTOYJICHA, TPUMEHSTD JICICHNE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera ms
pelIeHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIEHHS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENN JUId PELIEeHUs CUCTEMBbl JIMHEHWHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYAlMU C IIOMOILBIO CUCTEMBI JTUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTPULl M ONPENEIIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYyYECHHBIM PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA JorapudmoB TUTSL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIBI sl peoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHHI;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICITUPOBATh peajbHBIC CHUTyalldd Ha S3BIKE anreOpbl, COCTABIATH
BBIDOKCHUSI, YpPaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KoMmmo3uius GyHKUUA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHIATHUSAMHU: 00JIACTH OMpPENENCHUS U MHOMXECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: YETHBIE ¥ HEYETHBIC (PYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMHM, HAuOOJbIIee W HaUMEHbIIee 3HaueHHe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, rpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHs N-Of cTerneHu Kak (YHKIHMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-THHEHHAsS
(GyHKIIUA, BBITIOJHATH SJIEMEHTAPHOE UCCIIEIOBAHNE U MIOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TOKa3aTeNbHAs W JorapudmMuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaThb MX TPAPUKU IS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
ompeieleHue TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (YHKIOMA JJIsE  UCCIENOBAaHMS IMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BEIpOXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas U TeOMEeTpHUecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIasi reoMeTpruIecKasi mporpeccusi, TMHEHHBIN 1
AKCIIOHEHIIUAIBHBIN pocT, (hopMyJia CII0KHBIX MPOIEHTOB, UMETh MPECTaBICHUE O
KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSIMHU: TTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHajlu3a Kak aHalIusa
OCCKOHEUYHO MAJIBIX;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: HEMIPEPHIBHbIE (YHKLIUH, TOUKH pa3pbiBa
rpaduka QpyHKINH, aCHMIOTOTHI Tpaduka QPyHKINM;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIUI J1JIs1 peLIeHMs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHATUSIMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIMM, KacaTeabHas K TpaduKy QyHKIINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MYECKUI CMBICT MPOU3BOIHON Ui
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

cBOOOZHO OINEpPUPOBATH MOHATUSAMU: OINpEAeNiCHUE, TeopeMa, ypaBHEHHE-
CIIEZICTBHE, CBOMCTBO MaTeMaTHYECKOr0 O0BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjaacce oOyyaromuiicss MOJYYUT CIIEIYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOI0 aHAJIN3a»:

Yuciia ¥ BBIYHCICHHSA:

CcBOOOHO ONIEPUPOBATH NOHATUAMHU: HATYPAJIbHOE U LIEJI0€ YUCII0, MHOYKECTBA
HaTypaJIbHBIX U LEJNBIX YHCEIN, UCIIOIb30BaTh MIPU3HAKU JECIUMOCTH LIEJIBIX YHCEIL,
HO/I m HOK nHaTypanpHBIX 4YMCeNl AJI1 PELICHHs 3aJad, NPUMEHSITh aJTOPUTM
EBximnpna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOMKECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCa B alre0Opandyeckol u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOJIHATH apu(pMETHUYECKHE ONepaluyl ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATHUSMU: HPPAIMOHATbHBIC, MOKA3aTeNbHBIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAUTb MX PEUIeHUs C  I[OMOIIBIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemars palMOHAJIBHBIE, UppaliOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduiyecKrue METO/IbI JUIsl PellieHUs] YpaBHEHU U HEPAaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHble CUTyallMd Ha s3bIKE anreOpbl, COCTaBIATh
BBIDA)XCHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1a4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammaparta anreOpshl,
VUHTEPIPETUPOBATH NOJyYECHHBIN PE3YyJIbTaT.

DyHKUUM U rpaQUuKu:

CTPOUTh TpadUKu KOMMIO3UUMU (PYHKUUNA C MOMOILBIO 3JIEMEHTApHOrO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (QPYHKUUU JJI1 MOJEIUPOBAHUS M UCCIEIOBAHMS PEATBbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4eCKOro aHAJIM3A:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIIee U HANMEHbIIEE 3HAUCHUS (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUISl HAXO0XKICHHUsS HAWIy4dlIero peuIeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBbHO-DKOHOMHUYECKUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOro (Gopmynoi min rpadukoM;



CBOOOJTHO ONEPHPOBATH TOHATHUSAMHU: TIEPBOOOpA3HAs, OINPEACIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUNA M BBIUUCIATH
uHTerpan no gpopmyie Herotona-JIeibuuna;

HAXOJUTh TUIOLIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM HA MPUMEPE
coctaBieHus nuddepeHITNaATbHBIX YPAaBHCHHI;

pelars NpPUKIIAJHbIE 3aa4d, B TOM YHCIIE COUHAIBHO-DKOHOMUYECKOTO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOT0 aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
MHorounensl. PaninonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI IMHENHBIX
ypaBHEHUN

Oynknuu v rpaduku. CreneHHas GyHKINS C
IEJIBIM MTOKa3aTeNIeM

Apudmerndecknii KOpeHb N-0if CTENICHH.
HppanuonanbHble ypaBHEHUS

[oxazarenbHas pyHnkuus. [lokasarenbHble
ypaBHEHUs

Jlorapupmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHS

TpUroHOMETpUUYECKHUE BBIPAXKEHUS U
ypaBHEHUs

[TocnenoBaTenbHOCTH U MPOTPECCUU
HenpepwiBabie pynkiuu. [IponsBoanas

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIUS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHbIe
padoThI

10

IIpakTHyeckue
padoTbI

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Hccnenoranue GyHKIMA ¢ TOMOIIBIO
MIPOU3BOAHOMN

[lepBooOpa3Hast m HHTETpAI

I'paduku TpUroHOMeTpHUUECKUX (QyHKIHHA.
Tpuronomerpuieckue HepaBeHCTBA

WppannonanbHble, MoKazaTeabHbIE U
JorapuMuyeckre HepaBeHCTBA

KommiekcHbie uncna

HatypanbHble u emnble yncna

Cuctembl parmoHAIBHBIX, HPPAIMOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUH

3ajaqu ¢ napaMmeTpamu

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoauuecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

10

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bcero Konrponbubie  Ipaxirieckite iyqeﬂnﬂ :)Iﬁlil;l;onaTenLHme
padoThl padoThI pecypenI
MHOXecTBO, Onepanuu Haj 1
MHO>XECTBAMHU U UX CBOMCTBA
2 Huarpammbl Ditniepa-Benna 1
IIpuMeHeHue TeOpETUKO-
3 MHOKECTBEHHOTO arapara JAJisi peIeHHs 1
3a1a4y
Pannonanbueie yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIE TPOOH, IPOLIEHTHI, 1

OeCKOHEUHBIE IEPUOTUIECKUE IPOOH

Pammonansasle yncina. OOBIKHOBEHHBIE U
5 JECATUYHBIC TPOOU, TTPOIICHTHI, 1
OEeCKOHEUYHBIE TIEPHOINYECKHE TPOOH

[Tpumenenne apoOeit 1 MPOIIEHTOB IS

pelieHus MPUKIAIHBIX 3a/1a4 !
[Ipumenenne qpoOeit u MPOLEHTOB IS 1
pelIeHus: MPUKIAIHBIX 3a/1a4

JleicTBuTenbHBIC YKclia. PanimonaabHbIC U 1
MppaLMOHAIIbHBIE YHCIIa

Apudmerndeckne onepanum ¢ 1

I[Gf/iCTBHTGJ'IBHI)IMI/I qucjiaMu



10

11

12

13

14

15

16

17
18

19

20

Moaynp AEHCTBUTEIBHOTO YHCIIA U €70
CBOMCTBa

[TpuOmxE€HHBIE BHIYMCICHUS, PaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ylbTaTa BRIYUCICHUN

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
JIPOOHO-PAIMOHATIBHBIX YPaBHEHUH 1
HEPaBCHCTB

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUHN H
HEPABEHCTB

OCHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

MHOTO4ICHBI C [EIBIMH
koapurmentamu. Teopema Buera

Pewienne cucreM JIMHEWHBIX YPaBHEHUU

Pemenue cucrem TMHENHBIX YPaBHEHU

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHH.

Ornpenenurenb MaTpuIlbl 2X2, €ro
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUKCJICHUE €r0 3HAYCHUS

Ornpenenurenib MaTpuLbl 2X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[IpuMeHeHue onpeaesuTens il peleHus
CUCTEMBI JINHEWHBIX YPaBHEHU

Pemenne nmpukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN
Pemrenne npukiiagHeIxX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Konrtponsnas pabora: "PanmonanbHble
ypaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHk1ws, crocoOb! 3a1aHus QYHKIUH.
B3aumuo obpaTHbIe GQYHKITUH.
Kommnosurus ¢pyHKImit

I'paduk dyHkIIM. DnemMeHTapHBIC
npeoOpa3zoBanus rpadUKoB PyHKIIAN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHud QpyHkuuu. Hynu ¢pyHkuumm.
[TpomexxyTKH 3HAK IMOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIINU.
[lepuonnueckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIHH

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubosnbiiee u HanMeHblIee 3HAUYCHHUE
(GYHKIHMN Ha TPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U JpoOHO-
nuHenHas QyHKITIN

DJIeMEHTAapHOE HCCIIEI0BAaHUE U
NOCTPOEHUE TPaUKOB ATUX QYyHKIUN



32

33

34

35

36

37

38

39

40

41

42

43

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE TPAPHUKOB ITHX (PYHKIUH

CreneHn ¢ LIETIBIM ITOKa3aTeaeM. buaom
Hrrotona

CrelmeHs ¢ IeI6IM II0Ka3aTeaeM. bunom
Hrrotona

CrenenHast GyHKIUS C HATYPAIBbHBIM U
LieJIbIM IToKa3aresneM. E€ cBolicTBa 1
rpaduk

KonrtponbHas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpadux"

Apudmernuecknii KOpeHb HATYpPATLHON
CTEIICHH U €r0 CBOMCTBA

Apudmernueckuii KOpeHb HATYpaTIbHON
CTEIIEHU U ero CBOKWCTBA

[TpeoOpa3oBaHus YNCIOBBIX BHIPAXKEHUH,
coJiepXKalluX CTeNeH! U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoZepKaIIUX CTENIEHU U KOPHU

[IpeoOpa3oBaHwMs YUCIOBBIX BBIPAKECHUH,
COAEp)KAIIUX CTENIEHU U KOPHU

Hppanuonanbubie ypaBHeHU. OCHOBHBIE
METO/bl PEIICHHS UpPALMOHAIBHBIX
YpaBHEHUU

Hppanuonanbubie ypaBHeHU. OCHOBHBIE
METO/Ibl PEIICHUs UPPALUOHATIBHBIX
ypaBHEHUU



44

45

46

47

48

49

50

51

52

53

54

55

Wppaunonanbuble ypaBHeHUs. OCHOBHBIE
MCTOJbI PCHICHUS UPPALUOHAIIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UpPPaLMOHATIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
UPPalMOHAIIbHBIX YPAaBHECHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UpPaLMOHATILHBIX YPaBHEHUN

CaoiicTBa U rpaguK KOpHsI N-0i CTENEHU
Kak (PyHKIIMH OOpPaTHOU CTETICHH C
HaTypaJbHBIM [10Ka3aTeIeM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (QyHKIH 00paTHOW CTETICHU C
HaTypaJIbHBIM IOKa3aTesleM

Konrtponsnas pabdora: "CpoiicTBa u
rpaduK KOpHS N-Oi CTETIEeHH.
WppaunonanbHeie ypaBHeHHS"

CreneHb ¢ palMOHAJIbHBIM [TOKa3aTeIeM U
e€ cBOMCTBa

CreneHp ¢ pallMOHATILHBIM [T0OKA3aTEIEM U
e€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

[TokazaTenpHas GpyHKINS, €€ CBOWCTBA U
rpadux



56

57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnons3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN 115
pelIcHHS ypaBHEHHIA

[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE
METO/IbI PEIICHHS TTOKa3aTeIbHBIX
ypaBHEHUU

[loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
MCTOJbI pCIICHUSA ITOKAa3aTCIbHBIX
YpaBHEHUU

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/BI PEIICHMS [IOKA3aTEIbHbIX
YpaBHEHUHU

KonTtponbhas padota: "[lokazarenpHas
¢yukius. [TokasatensHbie ypaBHEHUS"

Jlorapudm umncna. CoiicTBa Jorapudpma
Jlorapugm umncna. CoiicTBa gorapudpma
Jlorapudm uncna. CoiicTBa Jorapudpma
JlecsiTHYHBIE U HATYpaJbHBIE JIOTapU(PMBI
JlecsATHYHBIC U HATYPaJIbHBIC JIOTAPUPMBI

[IpeoOpa3oBanme BEIpaKEHUH,
coJepKalux JorapuQmol
[IpeoOpa3zoBanme BhIpaKEHUH,
coJiepxKalux JorapuQmal
[IpeobpazoBanue BbIpaKEHUI,
CoJIepKAIIUX JOTapu(pMbI
Jlorapudmmueckas GyHKuus, e€ cCBOHCTBA
u rpaduK

N



71

72

73

74

75

76

77

78

79

80

81

82

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
u rpaduK

Hcnonb3oBanue rpaduka GyHKIUN 115
pelIcHHS ypaBHEHHIA

Wcnonb3oBanue rpaduka GyHKINUN A5
peleHust ypaBHEHUI

Jlorapugmuueckue ypaBHEHHs.
OCHOBHBIE METO/IBI PEIICHUS
JOTapuPMHUUECKUX ypaBHECHUN

Jlorapugmuueckue ypaBHEHHUs.
OcHOBHBIE METOBI PEILICHUS
JorapupMHUUECKUX ypaBHEHUN

Jlorapupmuueckre ypaBHECHHS.
OCHOBHBIE METO/IBI PEIICHHS
Jaorapu(pMUUECKIX YpaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOTapuPMHUUECKUX ypaBHECHUN
PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUN

JorapupMHUUECKUX ypaBHEHUN

KoHnTtponbHas padoTa:
"Jlorapudmuyeckas GyHKIHUS.
Jlorapudmmueckue ypaBHeHus"

CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHUCJIOBOI'0 apryMeHTa
CuHyc, KOCHHYC, TAHT'€HC U KOTAaHI€HC

YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHUCIIOBOTO apryMeHTa



83

84

85

86

87

88

89

90

91

92

93

94

95

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

Tpuronomerpruyeckas OKpyKHOCTb,
OIpEACIIEHNE TPUTOHOMETPUYECKUX
(GYHKLIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTD,
OIpeCIIEHNE TPUTOHOMETPUIECKUX
(YHKLIMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybI

OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIIBI

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIbI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXXCHUI

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXKECHUI

Penienne TpUroHOMETpUYECKHUX
ypaBHEHUU

Pewienne TpuroHOMETpUYECKUX
YpaBHEHUU



96

97

98

99

100

101

102

103

104
105

106

107

108

Pemenune TpuroHoMeTpruueCcKux
YpaBHEHUHU

Penienne TpUroHOMETpUUECKHUX
YpaBHEHUU

Pemenue TpuroHoMeTpruecKux
YpaBHEHUU

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUHU

Penienne TpUroHOMETPUYECKHUX
YpaBHEHUU

KonrponsHast pabora:
"TpUrOHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CLIOCOOBI 3aaHNUs
rnocienoBarelibHOCTE. MeTon
MaTEeMaTHYECKON HHTyKIUU

MOHOTOHHBIE U OTPAaHUYCHHBIC
HocJieIoBaTeIbHOCTH. McTopHs aHam3a
OECKOHEYHO MaJIbIX

ApudmeTraeckast mporpeccus
I'eomerpuueckas mporpeccust

beckoHeuHo yObIBarolasi reoMeTpu4ecKas
nporpeccust

Cymma OecKkOHEUHO yObIBaroIeit
TEOMETPUYECKOHN MPOTPECCUH

JIMHENHBIN U YKCIOHEHIUAJIBHBIN POCT.
Hucno e. Dopmyiia CI0KHBIX IPOLEHTOB



109

110

111

112

113

114

115

116

117

118

119

120

121

122

JIMHENHBIN U YKCIOHEHIUAJIBHBIN POCT.
Hucno e. Dopmyiia CII0KHBIX IPOLEHTOB

Hcnonp3oBaHre Nporpeccuu s
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIJIaJHOTO
Xapakrepa

KonrponsHast pabora:
"I[locnenoBarenbHOCTH U TIporpeccun’
HenpepsiBHbIe GyHKINU U UX CBOICTBA
Touka pa3peiBa. ACUMNITOTHI Tpa)UKOB
byHKIUH

CpoiicTBa (h)yHKIHIA HEMPEPHIBHBIX HA
OTpe3Ke

CpoiicTBa (DyHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

Meton MHTEpBANOB Ul PEIICHUS
HEPABEHCTB

MeTto MHTEpPBAJIOB ISl pELICHUS
HEPABEHCTB

MeTto MHTEpPBAJIOB ISl pELICHUS
HEPABEHCTB

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GYHKUIMI 171 peleHus 3a1ad
[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHN 1S pereHus 3a1a4

[lepBas u BTOpas Npou3BOHbIC PYHKLIIUU
Omnpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN



123

124

125

126
127

128

129

130

131

132

133

134
135

136

Omnpenenenue, GU3NUECKUN CMBICTT
IIPOU3BOAHOU

YpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIUN

VYpaBHeHUE KacaTelbHOU K TpapuKy
byHKIMHA

[Ipou3BoHBIE AIIEMEHTAPHBIX (QYHKIIUN
[Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHI

[IponsBoaHast CyMMBI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIIUN

[Ipon3BogHAs CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIO3HUIIMU (DYHKINN

[IpousBoHast CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO U KOMMO3UIIMU (DYyHKUINN

Konrponsnas padora: "[IpouszBoanas”

[ToBTOpEeHME, 0600IICHNE,
cucTemMaTu3anus 3Hanuii: "YpaBHeHus'

[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

HroroBast KOHTpONIbHAS paboTa
Wrorosas koHTpoJsibHas paboTa

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10



11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero H3ydeHus: o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl

[IpumeHeHnre nponu3BOIHOMN K
1 UCCIIeIOBaHUIO (PYHKITHI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

[IpuMeHeHnne npon3BOIHON K
2 HCCIeA0BaHUIO (DYHKIMN Ha 1
MOHOTOHHOCTH ¥ DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
3 UCCJICIOBAaHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne nNpou3BOIHON K
4 UCCJICTOBAaHUIO (PYHKITUI Ha 1
MOHOTOHHOCTH B KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
5 UCCIIeIOBaHUIO (PYHKITHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHneHnre nponu3BOIHOMN K

6 HCCIeA0BaHUI0 (GYHKIMN Ha 1
MOHOTOHHOCTH M S9KCTPEMYMBI
Haxoxaenrne HanOoIbIIero u

7 HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON 1
(GyHKIIMH Ha OTPE3KE



10

11

12

13

14

15

16

Haxoxnenue HanbobLIErO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMU Ha OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKINHU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIero u
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIUN Ha OTpPE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKIIMH Ha OTPE3KE

Haxoxnenue HanboIbLIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMU Ha OTpe3Ke

IIpumeneHnre nporu3BOIHOMN ISt
HaxXO0XJAECHUS HAWIYUIIEro PEIICHUS B
MPUKIIAIHBIX 3a/1a4ax

[IpumeHeHnue nporu3BOIHOMN IJIst
HAXO0XK/ICHUS HAWTYYILIEro PEeIIeHUs B
MPUKIATHBIX 3a7a4ax

[IpuMeHeHne npon3BOHOMN IS
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (popMyJI0i UiH
rpaduxom

[IpuMeHeHne Npon3BOHOMN IS
OIIPENIENIEHUS] CKOPOCTH U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

npoIiecca, 3alaHHOTro (OPMYIIOH UITH
rpaduKom

Kommo3zurus ¢pyHKuit

Kommnosurus ¢pyHKImit

Kommoszurus GpyHkiuit

['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAWHATHOMW INTIOCKOCTH

['eomeTpuyeckue 00pas3bl ypaBHEHUH Ha
KOOPAMHATHOM IJTIOCKOCTH

KonTtponbHast pabdora: "UccnenoBanue
(GYHKIHA ¢ TTOMOIIBIO TPOU3BOHON"

[IepBooOpa3Hasi, 0CHOBHOE CBOWCTBO
epBOOOPA3HBIX

[TepBoOOpazHbIe 1eMEHTAPHBIX
¢yukuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

ITepBooOpazHbIe AIIEeMEHTApPHBIX
byukuii. [IpaBuna HaxoXACHUS
epBOOOPA3HBIX

Huterpai. I eomeTpuyeckuii CMbICIT
MHTETpala

Brruucnenue onpenenaéHHoOro MHTerpaia
no ¢popmyne Hetorona-Jleiibanma
Brruncnenue onpenenéHHOro nHTerpaa
no popmyne HeroTona-Jlel6uua
[IpuMeHnenue nHTETpana s
HAaXOKIECHUS TUIOIAAEH INIOCKUX QUryp



30

31

32

33

34

35

36

37

38

39

40

41

IIpuMeHenue uHTErpana 1

HAXO0XJICHUS 00BEMOB reOMETPUIECKUX

TCII

[Tpumeps! pemennii quddepeHnnanbHbIX

YpaBHEHUU

[Tpumeps! perenuii muddepeHaTbHbIX

ypaBHEHUU

Maremarnueckoe MOJEIUPOBAHUE
peaTbHBIX MPOIIECCOB C MOMOIIIBIO
Qg depeHInaIbHbIX ypaBHEHUN

Kontponbnas paborta: "[lepBoodpasnast u

uHTerpan”

Tpuronomerpuveckue QyHKIIMA, HX
CBOMCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOICcTBa U rpaduku

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpauKu

TpuroHomerpuveckue QyHKIMU, HX
CBOMCTBA U TpauKu

Tpuronomerpuueckue GyHKINHU, UX
cBOIcTBa U rpaduku

OT60p KOpHEI TPUTOHOMETPHUUECKHIX
YPaBHEHUI C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH



42

43

44

45

46

47

48

49

50

51

52

53

OTb60p KOpHEH TPUTOHOMETPUIECKHIX
YPaBHEHUN C TIOMOILBIO
TPUTOHOMETPHYECKOU OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUII C TIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH
Pemenne TpUroHOMETPHUECKIX
HEPaBEHCTB

Pemnienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

Pemrenne TpUroHOMETPUYECKUX
HEPaBEHCTB

Pemenne TpUroHOMETPHUECKIX
HEPaBEHCTB

KontponsHas pabdota: "I'paduku
TPUTOHOMETPUYECKHUX (PYHKINH.
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PEIICHHS
NIOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PEIICHHS
Jorapu(pMUUECKIX HEPABEHCTB



54

55

56

57

58

59

60

61

62

63

64

65

66

67

OcCHOBHBIE METO/IBI PEILICHUS
J0rapupMHUUECKUX HEPABEHCTB

OCHOBHBIEC METO/IBI PEIICHUS
JOTapuPMHUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
UppaLMOHATILHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
UppAIMOHATILHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
UpPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/bI pEIICHUS
UppaLMOHATILHBIX HEPABEHCTB
['paduueckue METOIBI PEIICHHUS
UPPAIMOHATILHBIX YPaBHEHHI
I'padmaeckue MeTOIBI penIeHUs
UPPAMOHATIBHBIX yPaBHEHHN
['padrueckue METO b PEeIICHHUS
NOKa3aTeIbHBIX ypPaBHECHUN
['paduueckue METOIBI PEeIICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTOIBI penICHUS
JOTapuPMHUUECKUX ypaBHECHUN
['padrueckue METO b PEeLICHHUS

J0rapupMHUUECKUX HEPABEHCTB

['padmyeckue MeTOAbI pelICHUS
Jgorapu(pMUYECKUX HEPABEHCTB



68

69

70

71

72

73

74

75

76

77

I'paduueckue MeTOBI pelIcHUS
MOKA3aTENbHBIX U JTOTapU(HMUUECKUX
YpaBHEHUU

['paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUHU

['padmyeckue MeTOAbI pelIeHUS
MOKa3aTeNbHbBIX U JTOrapu(MUYECKUX
HEPABEHCTB

I'paduueckue meToab! pereHus
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
HEPABEHCTB

Konrtponsnas pabora:
"UppaunoHanbHble, TOKa3aTeIbHbIE U
JorapupMHUIECcCKue HepaBeHCTBA"

KommnnekcHsle uncna. Anredpandeckas u
TpUroHOMETpUYecKasi (pOpMBbI 3arnucu
KOMILJIEKCHOTO YHCIIa

KomrmiekcHbie uncna. Anredbpandeckas u
TpUroHOMeTpHUUecKast (pOpMBbI 3arucu
KOMILJIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILICKCHBIMU YUCIIAMHU
Apudmerndeckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMHU

N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJIAMHATHOM MJI0CKOCTH



78

79

80

81

82

83
84

85

86

87

88

89

90

91

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW IJTIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YHclia

®opmyna Myaspa. KopHu N-oii ctenenun
U3 KOMIUIEKCHOTO YHUCIIa

[IpumeHeHre KOMIUIEKCHBIX YHUCEN ISt
peteHust pU3MYECKUX U TE€OMETPUIECKIX
3a1a4y

Kontponbhas pabota: "KoMiiekcHbie
yucna"

Harypasbnsle u niensie yucna
Harypanbhble u nensie yucna
[IpumeHeHre MPU3HAKOB AEIUMOCTH
LEJIBbIX YHUCEIl

[IpumeHeHne NpU3HAKOB AEIUMOCTH
LEJIBIX YUCEN

[IpumMeHeHre NPU3HAKOB AEIUMOCTH
nensix yncen: HOJQ u HOK

[IpuMeHeHne NpU3HAKOB JEIMMOCTH
nensix yncen: HOJQ u HOK
IIpuMeHeHue pU3HAKOB JEIMMOCTH
HEJIBIX YHCEII: OCTATKU 10 MOIYJIIO
[TpumeHeHne MPU3HAKOB AETUMOCTH
HEJBIX YUCEI: OCTATKH 10 MOJYJITIO
[IpuMeHeHne NpU3HAKOB JEIMMOCTH
HEJIBIX YHCeIT: anropuT™M EBkinnaa s
pelieHus 3a/1a4 B EJIbIX YUCIIax



92

93

94

95

96

97

98

99

100

101

KontponsHast padora: "Teopust neisix
yucen"

CucreMa 1 COBOKYIMHOCTh YPaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIENICTBUS

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSA

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEY MppalMOHAIBHBIX
YpaBHEHUU

OcHOBHBIE METO/BI PEIIEHUS CUCTEM U
COBOKYITHOCTEH MTOKAa3aTeIbHBIX
YpaBHEHUHU

OcCHOBHBIE METO/BI PEIICHUS CUCTEM H
COBOKYITHOCTEH ITOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOTapr(PMHUIECKIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIeCcKIX
YpaBHEHUU

HpI/IMCHeHI/Ie CHUCTEM K PCHICHUTIO
MAaTCMaTHUYCCKUX 3aJ4a4 M 3aJ4a4 U3



102

103

104

105

106

107

108

109

110

pa3nuyHbIX 00JacTell HAyKU U peabHOM
JKU3HM, HHTEPIIPETALUs 10y YCHHBIX
pe3ynbTaToB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTEeMaTUYECKUX 3aad U 3a7a4 U3
pa3nuyHbIX 00JacTell HAyKU U peabHOM
YKU3HU, UHTEpPIIPETaLUs OJTy4YEHHBIX
pe3ynbTaToB

[TpuMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTEeMaTHUYECKUX 3a7ad U 3a7a4 U3
pa3nuyHbIX 00JacTell HAyKU U peabHOM
YKU3HU, UHTEpIIPETaLUs OJTy4YEHHBIX
pe3ynbTaToB

Konrtponsnas padora: "Cucremsl
paloHaIbHbBIX, HUPPALMOHAIBHBIX
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHHI"

PanmonansHble ypaBHEHUS C
napameTpamu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PanyioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

UppanmonansHble ypaBHEHHUS,
HEPAaBEHCTBA C apaMeTpamMmu
WppannoHanbHble CUCTEMBI C
napaMeTpamu

[TokazaTenbHbIE YpaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu



111

112

113

114

115

116

117

118

119

120

121

[lokazarenbHble CUCTEMBI C TApaMETPaMU

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

JlorapugpmMuuecKue CUCTEMBI C
napamMeTpamu

Tpuronomerpuueckue ypaBHEHUS C
napamMeTpamu

TpuroHomeTpuveckre HepaBeHCTBA C
napamMeTpamu

TpUroHOMETPUUECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u uccnegoBaHue
MaTEeMaTHUYECKUX MOJENEH peaabHbIX
CUTYaLMi C IOMOIIbIO YPABHEHUN C
rapaMmeTpamu

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH PEAIbHBIX
CUTyalUl C IOMOILBIO CUCTEM
YPaBHEHUH ¢ ITapameTpamu

[TocTpoeHnue u uccienoBaHue
MaTEeMaTUYECKUX MOJENEH peaabHbIX
CUTyaluil C MOMOUIBIO CUCTEM
YPaBHEHUH ¢ IlapameTpamu

KonTtponbHas pabota: "3agaun ¢
napamerpamu"

[ToBTOpenue, 06001IeHNE,
cuctemMarusauus 3HaHui: "YpaBHenus"
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124

125

126

127

128

129

130

131

132

[ToBTOpenue, 06001IeHNE,
cuctemMarusanus 3HaHui: "YpaBHenus"
[ToBTOpEeHmE, 0600IICHNE,
cucTeMaTH3alus 3HaHUil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpeHUEe, 06001ICHNE,
cucrematuzanus 3Hanuil: "HepaBeHnctra"

[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3Hanuii: "HepaBencrtsa"

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"

[ToBTOpeHUEe, 06001ICHNE,
cucremaTtusanus 3Hanuil: "[IponsBoaHas
U €€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cuctemarusanus 3HaHuit: "[IponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "[IponsBoaHas
u €€ npumeHeHue"

[ToBTOpenue, 06001ICHNE,
cuctemaruzanus 3HaHuit: "MuTerpan u
€ro npuMeHeHue"

[ToBTOpEeHme, 0600IICHNE,
cucremMaTusanus 3Hanuil: "OyHkuuun"
[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3HaHui: "OyHkumun"



133

134
135

136

[ToBTOpenue, 06001IeHNE,
cucreMaruzanus 3HaHui: "OyHkuun"

HroroBast koHTpoObHAs paboTa
Hrorosast KoHTpoJbHAS paboTa

[ToBTOpenue, 06001IICHNE,
cHUCTEMAaTH3aIusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

136

10






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

«Aareopa u Hayanaa anaausa» 10-11 M «IIpocBemenune», 2019r., L. A. AiumoB
«Auredpa u Hayaaa aHaiausza» JIunakrtudeckue marepuansl M.U. Illadynun 10-11

M «IlpocBemenne», 2019r

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

«Anredpa n Hayasa anaiausza» 10-11 IloypouHble nJIaHbI 0 Y4eOHUKY
HI.A.AaumoBa/aBTop coctaButenb [.U.I'puropsesa, Boarorpan,Yuurein
«Auaredpa u HayaJa aHaau3a» Aunaktuyeckue matepuaiabl M.A. Iadynun 10-11

M «IIpocBemenune», 2019r

CaliT (erepabHOr0 HHCTUTYTA Meaarornueckux uamepenuni (http://fipi.ru/ )

[Toptan Math.ru (http://www.math.ru/ )

Yuum.py (https://uchi.ru/teachers/lk/main )

Sl-knacc (https://www.yaklass.ru/ )

Poccuiickas snekrponnas mkoia (https://resh.edu.ru/ )
IHOC mos mkoia (https://myschool.edu.ru/ )

Pemry EI'D (https://sdamgia.ru/)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

CaliT erepaibHOrO MHCTHTYTA Meaarornueckux uamepenui (http://fipi.ru/ )
[Topran Math.ru (http://iwww.math.ru/ )

Yuu.py (https://uchi.ru/teachers/lk/main )

A-xnacc (https://www.yaklass.ru/



http://fipi.ru/
http://www.math.ru/
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://sdamgia.ru/
http://fipi.ru/
http://www.math.ru/
https://uchi.ru/teachers/lk/main

Poccuiickag snexrponnad mkona (https://resh.edu.ru/)
[HOC mos mkona (https://myschool.edu.ru/ )
Pemry EI'D (https://sdamagia.ru/ )

Marematrka B MOMOIIb IIKOJBHUKY U CTYACHTY (TECTHl MO MareMartuke online)
(http:/Avww.mathtest.ru )

®decTHBaNb NEAArOrHu4eCKUX e « OTKPBITHIM YPOK» (MpernogaBaHue MaTEMATUKH )
(http://festival.1september.ru/arti cles/subjects/1)

Maremaruka. Illkona. byaymee. Cait yuurtens marematuku A.B. IlleBkuna
(http:/Avww.shevkin.ru)

Caiit snemenTapHoi Marematuku JImutpust [ymmun (http://www.mathnet.spb.ru )

Caiit yuurens matematuku Enensl Muxaiinousl CaBueHKo (http://lesavchen.ucoz.ru/ )


https://resh.edu.ru/
https://myschool.edu.ru/
https://sdamgia.ru/
http://www.mathtest.ru/
http://www.shevkin.ru/
http://www.mathnet.spb.ru/
http://lesavchen.ucoz.ru/
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