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INOACHUTEJIBHASA 3AIINCKA

VY4eOnpiii Kypc «Anredpa W Hayajga MaTEMaTHYECKOTO aHAN3a» SIBISICTCS
OJIHMM W3 Hauboyiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oodiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAJIbHYIO 0azy s
M3YUYCHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroil CTOpOHbI, popMupyeT
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE OOYYarOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
JTOCTIDKCHUS B MAaTEMaTHIECKOU (opMme.

VYyebublli Kypc anreOpsl M Havajl MaTeMaTHYeCKOro aHaliu3a 3aKjia/ibIBaeT
OCHOBY JJIsi YCIHEIIHOTO OBJAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHMOJIOTHUH,
MOHMMAaHUSI OCHOBHBIX TCHICHIINNA Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM JKH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MHCIIOJIb30BaTh UX JUIsl JalbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM XKU3HU. B TO ke Bpems oBiajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl M MaTEeMaTUYECKOTO aHajlu3a pPa3BUBAECT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKA3hIBATH
YTBEPXKJICHUS C TIOMOIIBI0O UHIYKIUUA U PACCykAaTh NEAYKTUBHO, UCIOIh30BAThH
00001lIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHaJOruo, (opMupyer
KpEaTUBHOE U KPUTUICCKOE MBIIIICHHE.

B xone m3yuenus yueOHOro Kypca «AnredOpa ¥ Hadaia MaTeMaTHYECKOTO
aHanM3a» OOydYaronIuecs: MOJIy4yaloT HOBBIA OIBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOATEILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
WHTEPIpPETAllMA  TOJYYCHHBIX  pEIICHWH, 3HAKOMATCI C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblll Kypc oOnafaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAJIOM,
KOTOpPBI peanu3yercs Kak 4epe3 YYeOHbI Marepuali, CIOCOOCTBYIOIINN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M d4epe3 crnenuduky ydeOHOuH
NesATEeNbHOCTH, TpeOyromed MNpOJOKUTEIBHOW KOHILEHTpPAllMd BHUMAHUA,
CaMOCTOSATENILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a MOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTtomuku oOydeHHs anreOpe W HavajlaM MaTeMaTH4eCKOTO
aHaJIN3a JISKUT JEATEIHbHOCTHBIN TPUHITUI O0yUEHHUS.

B crpykType yueOHOro kypca «Ainredbpa W Hauyajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAEepKATEIbHO-METOANYECKUE TuHUM: «Yucna
U BhIUUCTEHUD», « DyHKIIUU U Tpadukny, « YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEeMaTU4YeCKOro aHamusa», «MHoXecTBa H  JIOTHKa». Bce OCHOBHbBIE



COJEPKATEIIbHO-METOAMYECKUE JIMHUM H3YYaloTCsl Ha NPOTSHKEHUM JBYX JIET
oOyueHHusi Ha YypOBHE CpEIHEro o0Iero oOpa30BaHUs, €CTECTBEHHO JIOTOHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszienamu. JaHHBIA
y4eOHBIH KypC SBJISIETCS MHTETPAaTUBHBIM, TIIOCKOJBbKY OObequHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX IUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTeMaTHYECKUH aHajau3, TEOpUs MHOXKECTB, MaTeMaThdecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM almapaToM, Y HUX MOCIEI0BATEIbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb peanbHON
CUTYyallud, TPUMEHSTh 3HAHUS, MOJlyYeHHbIE MPU M3YyYEHUH y4yeOHOro Kypca, A
pellIeHus] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7aud, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

ConepxxarenbHo-MeToIMUeCcKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIAET
¢dbopMHpOBaHNE HAaBBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopazoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHus 0co0O€ BHUMaHHWE yaensieTcs  (OPMUPOBAHWIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dopMm 3ammcu 4yMcia, YMEHUE JelaTh NPUKUIKY, BBIMIOIHATH HPUOIMKEHHBIC
BBIUKCJICHHSI, OLIEHWBATh UYWCIIOBBIC BBIpaKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYalOIIMMCSI MHOXKECTBAa HaTypajbHBIX, IIEJbIX,
pallMOHANbHBIX U JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHceld. B KaXIoM M3 OSTUX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHbIE €My cClenu(UYecKue 3aJaud ¢ OIEpaluu: JIeJICHHe Haledo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEJBIX YHCEN, OCOObIE CBONCTBA
palMOHANbHBIX M HUPPAIMOHANIbHBIX YHCEN, apu(METUUECKUE ONEpaliu, a TaKxKe
U3BJICUCHHE KOPHS HATYpaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEL.
bnarogapsi mocienoBaTenbHOMY pPAaCIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ui PELICHUS Pa3iHyYHbIX 33734
dbopMupyeTcss IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTUKU KaK Hayku U €€ pojiu B
IOCTPOCHUH MOJIENIEH PealbHOT0 MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHue U
KOHKPETH3aIIHSL.

Jluaust «YpaBHEHHS U HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOuiero oOpa30BaHHSA, MOCKOJBKY B KaXIOM
pazznene Ilporpammbl NpenycMOTpEHO peUIeHHe COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOy4alolIUecs OBIAJCBAIOT PA3NMYHBIMU METOJAMU PEIICHUs
palMOHANbHBIX, HPPAMOHANbHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cozepkalmx mnapaMerpbl. llodydeHHble yMEHHMS IIMPOKO HCIONB3YIOTCS IpH
UCCIIeIOBaHNH (HYHKIUH C TIOMOIIBIO MPOU3BOJHOM, P PEIICHUH MPHUKIAIHBIX



3a/1a4y M 3374 Ha HAXOXJCHUE HAMOOIBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHast cojmeprkaTelbHAs IMHUS BKJIIOYACT B ce0s Takke (DOpMUPOBAHHE YMEHUU
BBITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MpeoOpa3oBaHWs  PaMOHATBHBIX,
WUPPANMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHUH, a TaKXKE BBIPAKCHUM,
collepKallluX CTEeneHu W Jiorapudmbl. brarogaps m3ydeHuio anreOpamdeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIllee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS OOyJaromuxcs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccyxaeHuidd, paboThl C  CHMBOJBHBIMH  (opMamMu,  TpEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC€ PAaBEHCTB M HEPABEHCTB. AJnrebOpa
npeanaraetr A(QQGEKTUBHbIE HMHCTPYMEHTHI [UISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ7a4, HATJISIHO JEMOHCTPHPYET CBOM BO3MOXHOCTH KaK
SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JuHUA «DyHKIMM W TpaQuKW» TECHO
nepervieTaeTcsa ¢ JAPYTUMH JIMHUSIMH Yy4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEI0OBATENbHOCTh U3YUEHUsI MaTepuaia. M3yueHue cTeneHHou,
MOKAa3aTebHOH, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIUU U1 pelieHus 3a7ad U3 JAPYTUX YUEOHBIX
MPEJIMETOB U PEAbHON *KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C PEIICHHWEM YpaBHCHW M HepaBeHCTB. [Ipum 3TOM OoJbIlIoe BHUMaHUE
yaensercs (HOPMUPOBAHUIO YMEHHS BBIpaXXaTh (POpMyJIaMHu 3aBUCUMOCTH MEKITY
pa3sTUYHBIMU BEIWYMHAMH, HCCIEIOBaTh TMOJy4YEeHHbIE (GYHKIHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiep>KaTesIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
W HABBIKOB, ITO3BOJISIONIUX BBIpAXKaTh 3aBUCHUMOCTH MEXKIYy BEIMYMHAMU B
paznu4HOi ¢dopMe: aHATUTHIECKOW, Tpaduueckoid M ciaoBecHoW. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHast nuHuS «Hadajma MareMaTHyeckoro aHaim3ay» IO3BOJISET
CYIIIECTBEHHO PACUIUPHUTHh KPYT KaK MATEeMATHUYECKHX, TaK W MPHUKIATHBIX 3a/ad,
JIOCTYITHBIX OOYyYaroluMcs, TaK KaK y HUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpeAessaTh MX HauOOJbIIME W HAaWMEHbIINE
3HAUCHUS, BBIYUCIITH TUIOMAAH (QUTyp u OO0OBEMBI TeN, HaXOAUTh CKOPOCTH W
YCKOpeHHsl TiporieccoB. JlaHHas comep)katelbHas JHHHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNel pealdbHbIX CHUTYaIluH,
MO3BOJISIET HAXOJUTh HAaWJIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMATbHO-DKOHOMUYECKHX, 3a7auax. 3HAKOMCTBO C OCHOBAMU MaTeMaTHYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHUECKOTO |
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaIT O



BBIJIAIONINXCST Pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKas JIMHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXXKECTB M MaTEeMaTHYECKOW JIOTHKU. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBLHON MaTeMaTHUKU
U TpeajiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONMIMA BCE pPa3felibl
MaTeMaTUKH W €€ NPWIOKEHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCLUMIUIMHBL U WX TPUWIOKEHUS B eauHoe uenoe. [loatomy BaxxkHO 1aTh
BO3MOXKHOCTh OOy4aroIIeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJIsl BBIPAXKEHUS CBOMX MbICIEH.
JpyruM BaXXHbIM TMPU3HAKOM MaTE€MaTUKU KaK HAayKd CJEeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOrOoCTh OOOCHOBAaHWUW | CIEJOBAaHUE OIPEACIEHHBIM
MpaBWJiaM  MOCTPOEHHUSI  JI0KA3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTaMU
MaTE€MaTUYECKOM JIOTUKH CIHOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIILICHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHS] HA OCHOBE JIOTMYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECCKOTO MBIIIICHUS.

B yuyebHoM Kkypce «Anrebpa W Hadala MaTEMAaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPbIE MPU3BAHbI
crocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIEH peallbHbIX
CUTyallii, WCCIEAOBAHMS DJTHX MOJENIEH C TIOMOIIBIO0 armapara aireOpbl
MaTEMaTUYECKOr0 aHaliu3a, WHTEPIpETAIy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHuA BIUIETEHBI B KX]IbII U3 pa3/eioB NpOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHUPOKO HCIOJB3YETCS JUIsl PelIeHUs MPUKIaAHbIX 3aaad. [lpu
pPEIICHUM  PEATbHBIX  MPAKTHYECKUX  3amad  oOydYaromiuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOrvio, 0000maTh W KOHKPETH3UPOBAaTh  IpoOOsIeMy.
HesarenbHocTh 1O  (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAAHBIX 3ajad
OpraHU3yeTCsi B TPOIIECCe H3YUYEHHUs BCEX TeM Y4YeOHOro Kypca «Anredbpa u
HayaJla MaTeMaTUYeCKOr0 aHaIIN3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezeno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BHIYUCTICHUSA

Panmonanpupie ymucia. OOBIKHOBEHHBIE U JECSITHYHBIE OPOOH, MPOLIEHTHI,
OeckoHeuHble mNepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a1a4 U3 Pa3IuyHbIX OTPACiey 3HAHUM U PeajJbHOU KU3HMU.

[eiictButenbHble yucna. PanuoHanbHblE W MPpAlUMOHAIBHBIE YHCIA.
ApudpmeTrnueckue  onepanuud ¢ JCUCTBUTENBHBIMH  4HclIaMu.  Moyib
JEHCTBUTENBHOrO Ynciaa U ero cBoictsa. [IpuOnmkEHHbIE BBIUMCIECHUS, ITpaBUiIa
OKPYTJICHHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHH.

Crenenp ¢ ueneiM mnokaszareneMmM. buaom Herorona. Hcenosb3oBanue
MOJIXOAIIeH (POPMBI 3aITUCH IEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUIECKIX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmMeTnuecknili KOpeHb HaTypaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHp C pandOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICHCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTudyHble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHUHYC,
aAPKKOCHHYC M apKTAaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHs-CIeACTBUsA. HepaBeHCTBO,
pelIeHne HepaBeHCTBA.

OCHOBHBIE METO/BI PEUICHUSI LIETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocTtaTkoM. Teopema be3sy. MHOrouiaeHsl ¢  LEJIBIMHA
kodpdunmenramu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEIIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHns
UPpALMOHAIBHBIX YPaBHEHUM.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBaHne BRIPAKEHUH, COIEPIKANTUX JIOTapU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelIeHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TpUroHoMETpUYECKUX YPaBHEHU .



Pemienne cucrteM JMHEWHBIX ypaBHEHHU. MarTpuua CHUCTEMbI JMHEUHBIX
ypaBHeHHH. OnpenenuTenab MaTpuilbl 2X2, €ro TreoMETPUYECKHUH CMBICT H
CBOICTBA, BBIYMCJIEHUE €r0 3HAYEHHUS, TPUMEHEHUE OINpPEAEUTENS s pelieHus
CUCTEMBbl JIMHEMHBIX YypaBHEHUW. PelleHue npukIagHpX 3a7a4 € [OMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccimenoBanue DOCTPOCHHOW MOJAEIU C
MTOMOIIBIO MaTPUI] U ONPEIEITUTEIECH.

[locTpoeHne MareMaTHyecKuX MOJENel peaslbHOM CUTyalud C IMOMOIIbIO
YPAaBHEHHUW W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJad M3 Pa3IMYHBIX 00JIacTel HAyKW M pPEabHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkuus, crnocoObl 3amanus GyHKIUH. B3anmHO o00paTHbIe (QYyHKIHU.
Komnosunmst  gynknuit. 'paduk  QyHKIuu. nemMeHTapHble TpeoOpa3zoBaHUs
rpa¢uKoB GyHKIIUH.

OO6nacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHkuum.
[IpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M HeuéTHBIC GyHKIMU. [leprognueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkuuu. Hanbonpiee u HauMeHblee 3Ha4yeHus: QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hass U JPOOHO-THMHEWHAas (YHKIUU. DJIEMEHTapHOE
WCCJICIOBAHNE U TTOCTPOCHUE UX TPadUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-Oi CTeneHu Kak (PyHKuum oOpaTHOU
CTENIEHU C HATypaJbHbIM IMOKA3aTEIEM.

[TokazatenbHast u jorapudmudeckas (yHKIUHA, UX CBOWCTBA M TpaduKkwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUsT ypaBHEHUH.

TpuroHoMerpuueckasi OKpYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEANbHBIX MPOLECCaX U SIBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajan3a

[locnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IOCJIEN0BaTeIbHOCTEN. MeTon
MaTeMaTU4eCKOn WH]TyKIIUH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENbHOCTU. VICTOpUST BOZHUKHOBEHUS MAaTEMaTUYECKOrO0 aHalau3a Kak
aHanKn3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 TeoMeTpUUecKasl porpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIIEH IeOMETPUUECKON
[IPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA pocT. Hucino e. @opMyra CI0KHbBIX
MpoLEHTOB. VCHob30BaHWE NPOTPECCUH UL PELICHUS pEeajbHbIX 3a/1ad
MPUKJIAJHOTO XapaKTepa.



HenpepoiBHble GyHKIIMM W MX CBOMCTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YHKUMNA HENpPEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JUIsl PELICHHMS HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIWNA U151 penieHus 3a1a4.

[lepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reoMeTpUIecKuil u
(bu3HYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpauKy GyHKIHUU.

[IpousBoansie  3nemeHTapHbIX  QyHkuuid.  IlpousBoaHass ~ cyMMmbl,
MPOU3BENICHUS, YACTHOTO U KOMITO3UIIUH (DYHKIIHIA.

MHoskecTBa H JIOTHKA

MHoO)KecTBO, oOlepanuyu HaJ MHOXKECTBAMU M UX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOTO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEUICHUWH 3a4ad U3 JIPYTHX
y4€OHBIX NMPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHECHMUS.

11 KUIACC

Yucaa v BIYMCICHUA

Hatypanbhbie u uensie yucna. [IpuMeHeHrne MpU3HAKOB JEIMMOCTH LIEBIX
yucels, HamOoubImui oOmui aenmutens (mamee — HOJl) u Hammenslee oOiiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anroputma EBkinuaa uist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. AnreOpanueckass U TPUTOHOMETpUYECKas (POpPMBbI
3aMCH KOMIUIEKCHOTO 4YHciia. Apu(MeTHYecKHe OIepauuud ¢ KOMIUIEKCHBIMU
yuciamM. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu U3 KOMIUIEKCHOTO uHcia. [IpuMenenue
KOMILJIEKCHBIX YKCEN JJIs pEIeHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHW W HEpPaBEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUECKOU OKPYKHOCTHU. PerieHne TpuroHoOMEeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS TOKa3aTeIbHBIX U  JIOTAapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3a/lad M 3a7a4 W3 Pa3IMYHbIX O0JacTed HayKu U peaibHOU
JKWU3HU, UHTEPIPETAIMS MTOTYYSHHBIX PE3YJIbTAaTOB.

DYyHKIUU U TPaPUKHU

I'padux xommosuruu Qyskiuii. ['eomerpuueckue o0Opa3pl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre QpyHKIIMHU, UX CBOMCTBA U TpadUKH.

['padmueckne mMeTonmbl pelieHHUs yYpaBHCHHMA W HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI HMCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEIICHUM 3ajady U3 JIPYTHX y4YEOHBIX
MPEAMETOB U PEATLHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHue Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
skcTpemMyMbl.  Haxoxaenue  HauOOdbIIEr0o W HAWMMEHBIIETO  3HAYEHUU
HEMPEPHIBHON ()YHKIIMHA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJII HAXOXKACHUS HAWIY4dlllero pElIEHUs B
MPUKIAIHBIX 3a/Jadax, Uil ONpPEACICHUS CKOPOCTH M YCKOPEHUsS Mpolecca,
3a1aHHOTO (hOpMYJIOi UK rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIe€pBOOOpa3HBIX. IlepBooOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuna Haxox1eHHs TepBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTETpaJia. Brruncnenue
onpenenéHHoro uHTerpana no Gopmyne Hetotona-JIeibuua.

[IpumeHnenne wHTErpana s HAXOXKICHUS IUIOMAACH TIIOCKUX (GUTyp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepnr pemenuid auddepeHIMaNbHbIX ypaBHEHUNH. MaTemaTuueckoe
MOJICIMPOBAaHUE PEAbHBIX MPOLECCOB ¢ MNOMOIIbI0  AuddepeHIInanbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4ji€Ha  pPOCCHIlCKOro  o0ImecTBa,  MpEJICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GyHKIUSIMHA ¥ HA3HAYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakJIaHCKOW UIECHTUYHOCTH, YBaXKEHHUS K
MPOLJIOMY M HAaCTOAIIEMY POCCUMCKOW MAaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSL:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKH M JIeATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAass 3CTETHUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEUICHUH, pacCyKACHHUIN, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYeCcKOro BOCIIUTAHUSA:

chOpPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATIAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, PETyJspHas (u3NYecKasi aKTHBHOCTbH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyJIy, OCO3HAaHUE LIEHHOCTU TPYAOIOOUs, HHTEpeC K
paznu4yHbiM  chepaM  TPOPECCHOHATBLHON  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH JKU3HU, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYphbl, ITOHUMAHHE BIIMSHUS
COITMATTbHO-2KOHOMHUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOJIHON M COIMAIbHON
Cpeibl, OCO3HaHUE TI100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIUs
Ha IIPUMCHCHHE MaTEMAaTHYCCKUX 3HAHUN IS pemieHus 3amad B 00JacTh
OKpYJ)Karoliel cpenpl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJISI OKPYKAIOIIECH CPEeJIbI;

8) HeHHOCTH HAYYHOI0 NTO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW M OOIIECCTBEHHOM  TMPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak c]epbl 4UeloBEUeCKOW JesATEebHOCTHU, JTaroB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUJIM3AINH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKON KyJIbTypOH Kak CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYID M HCCIEI0BATEIbCKYIO ACATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JJoruueckue JelicTBUA:

BBISIBJISATH M XApPAKTEPU30BATHh CYILIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIICHUH MEXAy TMOHIATUSAIMU, (HOPMYIUPOBATH
OTIpEJICIICHHSI TIOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMylupoBaTb U  NIPeOOpPa3OBBIBATh  CYXKIACHHUS:
YTBEPAMUTEINbHBIE U OTPULATENbHBIC, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISAITH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEYUS
B (akrTax, JaHHBIX, HAONIOJCHUIX U YTBEPXKICHUSX, Mpearatb KpUTEPUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYN;

JleJIaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBAaTh apTryMEHTAIIUIO, PUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOWpATh CMOCO0 pelieHns y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHHUSA, BbIOMpaTh HauOoyiee MOAXOASAIMMK ¢ y4éToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBrble uccienoBarejbCcKue AeicTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHMUS,
bopMyaMpoBaTh  BONPOCHl,  (PUKCHUPYIOUIME  MPOTUBOpPEUYUE,  MpoOIieMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3y, apTyMEHTHPOBATH
CBOIO ITO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIIEPUMEHT, HCCIIEOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEIEHHOTO  HAOJIIOJICHMS, UCCIENIOBAaHUS, OLIEHUBaTh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMIPOIECCa, a TaKXKe BBIABUTATH
MIPEATNOI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH JACHUIINTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIsI pEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH HMHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMIHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOATEIBLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSIMHU H
HEeasIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOI TOYKY 3pPCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pelraeMo 3ajadyu, BBICKA3bIBAaTh UJCH, HAIleJICHHbIE Ha TOMCK
pelIeHNUs, COIOCTABIISATh CBOM CYXACHHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
JManora, oOHApYKUBATh Pa3linuuMe M CXOJICTBO MO3UIIMI, B KOPPEKTHOH (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajad
MpPE3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasitTuBHbIC YyHUBepCAJbHbIE YUeOHBIE 1eiiCTBUA



Camoopranuzamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO PENICHUS C
y4ETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

BJIAJE€Th  HABBIKAMHM  IO3HABATENbHON  pedJeKCHud KaK  OCO3HAHMS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJACThH
croco0amMu CaMOMPOBEPKU, CAMOKOHTPOJS MpOIlecca W pe3yibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ/1auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYThH IIPHU PELICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JaHHBIX,
HAWJICHHBIX OIMHUOOK, BBIIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH IPUUHHBI
JIOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3yIbTaTOB ACSITENbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAITBLHON
paboThl MpU pelleHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1eb COBMECTHOMU
NEATEIHbHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW pPabOThI, pacrpeaeisiTh
BU/IbI pabOT, JOTOBapUBaThCs, OOCYXKIATh MPOIECC U pe3yabTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4aCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UWIEHAMHU KOMAaHJbI, OIICHHBATh
KaueCcTBO CBOET0 BKJaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce oOyd4arouuiics TOTYYUT CIETYIONTUE
MpPEeIMETHBIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTeEMaTUYECKOI0 aHaATU3a»:

Yuciaa v BBIYHCICHHUSA:

cBOOOJIHO OIEpPUPOBATh MOHATHUAMHU: PAILMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOLEHTHI, HPPAIUOHATBLHOE YHUCIO, MHOXKECTBA
pPalMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHUCTIA;

MPUMEHSTh JPOOM U TPOLEHTHI ISl PEUIeHUsS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCICHUM;



CBOOOJTHO OMEpUPOBATH TOHATHEM: CTENEHb C IEJbIM IOKa3aTeseM,
MCIOJIB30BaTh MOAXOASAIIYI0 (hOpPMY 3alKCU IEUCTBUTENIbHBIX YHCEI IJIsl pEelIeHUs
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(PMETHUECCKUN KOPEHb HATypadbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOTApU(M YHUCTA, JECATUYHBIE H
HaTypaJbHBIC JIOTapU(PMBL;

CBOOOJTHO OMEPUPOBATH MOHSTHAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOT'O apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh PAa3IUYHBIC METOABl PEIICHHUS PalUOHATBHBIX U JAPOOHO-
pallMOHAIBHBIX YPAaBHEHUM, NPUMEHATh METOJ HWHTEPBAJIOB [UJI PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHO,
MHOTOWICH C TenbIMA Kod(h(umueHTaMmu, KOPHM MHOTOWICHA, TPUMEHSThH
JIEJICHUE MHOT'OYJICHAa HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHMIA,
MaTpulia, ONPEACNIUTENIb MATPUIlbl 2 X 2 W €ro TreOMETPUYECKHM CMBICI,
MCIIOJIb30BaTh CBOWCTBA OMpPENENIUTENs 2 X 2 JUisi BBIYMCICHUS €ro 3HauYeHUs,
MIPUMEHSTh ONPEACIIUTENIN I PEUIEHUs CHUCTEMBl JIMHEHWHBIX YpPaBHEHUU,
MOJIEITUPOBATh PEAbHbIE CUTYyallUH C TOMOUIBIO CUCTEMBI JTUHEUHBIX YPaBHECHU,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpPULl U ONPENEIINUTEIICH,
MHTEPIPETUPOBATH ITOIYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi T[peoOpa3oBaHMs
BBIPAKEHU;

BBITIOJTHATH MPE0Opa30BaHMS YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTEIIEHU C
palMOHAIBHBIM [IOKA3aTEeJIEM;

UCIIOJIb30BaTh CBONCTBaA norapu(pMoB TUISt npeoOpa3zoBaHus
Jorapu(GMUYECKUX BBIPAKECHHUII;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC |
JorapuMUYECKUE YPaBHEHHUS, HAXOIUTh X PEIICHHS C TTIOMOIILI0 PABHOCUIIBHBIX
MIEPEXO0I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Uil PpeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

CBOOOJIHO OMEpHUPOBATh TMOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (GOpMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $s3bIKe anreOpbl, COCTABISTH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJEIN C MCITIOIb30BAHUEM alllapara aareopsbl.

DOyHKUMH U TPaPuKu:

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3aJjaHusl (PYHKIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHOO3UIMs (QyHKUMWA, Tpaduk QyHKUIUH,
BBITIOJHATH 3JIEMEHTAapHBIE MTPeoOpa3oBanus rpadukoB QyHKIINIA;

cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHUS] U MHOXXECTBO
3HaYeHUN PYHKIMH, HYIU QYHKIWU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OMEpPUPOBATh MOHATHSIMH: 4YETHBIE M HEUYETHBIE (DyHKIUH,
nepuoanyeckre QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBI U
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIee M HaUMEHbIIEe 3Ha4YeHHe (QYHKIMH Ha
MIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAs (YHKIUS C HATYPaJbHBIM U
HENbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasareneM, rpaduk KOpHS N-Od CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TOHATHUAMMU: JUHEHHAs, KBaJpaTUYHAS WM JPOOHO-THHEWHAs
(bYHKIMH, BHITIOTHATH 3JIEMEHTAPHOE HCCIIEI0BAHUE U IOCTPOCHHUE UX TPapUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeiabHas M Jorapudmuyeckas
GyHKUMH, UX CBOMCTBA U rpaduKH, MCIOIb30BATh MX TpaQUKU IS PEIICHUS
YPaBHEHMU;

CBOOOJHO OMNEpUPOBATHh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYXHOCTb,
OIpe/IeTICHNE TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKIMA JUIsi  MCCIEIOBAaHMS MPOILIECCOB U
3aBHCUMOCTEH TpU pElIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peanbHON
YKU3HH, BBIpAXXaTh (OPMYJIaMH 3aBUCHMOCTH MEXKy BEIIMYNHAMU;

Havana maTeMaTH4ecKOro aHajJmn3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apumeTHdecKass U reoMeTpUuyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi T€OMETPUYECKAsT MPOTPECCHs, THHEUHBIN U
HKCIMOHEHIIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

HCIIOJIb30BaTh MPOTPECCUU JUIsl PEIIEHUs peajbHBIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEIHLHOCTD, CIIOCOOBI 3a/1aHMUSI
MOCTIEIOBATEILHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC IMOCIEI0OBATEIBLHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUSI MaTeMaTHYECKOro aHajiu3a KaK aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMNEPUPOBATH TMOHATUSAMH: HENPEPBIBHbIE (QYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIUU, aACUMOTOTHI rpaduka HyHKIUH;

CBOOOJIHO OIEpUpOBaTh MOHATHEM: (GYHKIIMS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUN JUTSI pEIICHUS 3a]1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISTh MPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (PYHKIUH, 3HATh TPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKITUN;

WCIIOJIb30BaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
peuieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh TOHATHSIMHU: MHOXECTBO,  OIEpaIuy  Haj
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisl ONMUCaHUs PEATbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYyTUX YYCOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOTO OOBEKTA, T0KA3aTEIHCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOyyaromuiicss MOJYYUT CIIEIYIOIINE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3a:

Yucaa 1 BBIYUCTICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMH: HATypaJlbHOE U 1I€J0€ YHUCIIO,
MHOXECTBa HAaTypaJbHBIX M LEJbIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeN JUisl pelIeHHs 3a7ad, IPUMEHSTh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBAThH
HaTypaJbHbIE YHCIIA B PA3TUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanyeckol u
TPUTOHOMETPHUUECKON (hopMe, BBINMOIHATH apu(PMETUUECKUE ONEepalud C HUMU U
M300pakaTh Ha KOOPIUHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
JorapuMUYECKUE€ HEPaBEHCTBA, HAXOJUTh MX PEIICEHUs C TOMOUIBIO
PaBHOCWJIBHBIX IEPEXOOB;

OCYIIECTBIATH OTOOp KOpPHEW TMpH PpPEUICHHH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyNbI 18 PEIICHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PAaBHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBYS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHAIbHBIX, HPPALMOHATIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemark paluuOHAJIbHBIE, UppaLMOHAIbHBIE, [IOKAa3aTeJIbHBIE,
jgorapu(pMUUEcKne M TPUTOHOMETPUUYECKHE YpPaBHEHUS M  HEPABEHCTBA,
coJiepKalliie MOAYJIM U apaMeTphl;

OPUMEHATH TpaduyecKue METOMbI ISl PeIICHUsI YPaBHEHUM U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTPaMu;

MOJIEJIMPOBaTh pEaJbHblE CUTyallUd Ha S3bIKE anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHHUsS, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aJayd,
UCCJIEIOBATh IIOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHHEM allapara anreopsl,
MHTEPIPETUPOBATH NOJIYUCHHBIN PE3YIIbTAT.

DOyHKUMH U TpaPuKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUH C MOMOILBIO 3JIEMEHTapHOTO
MCCIIEIOBAHMSI U CBOIMCTB KOMITO3UILIUU ABYX (YHKIIHII;

CTPOUTb TIEOMETpUYECKHEe 00pa3bl YypaBHEHMM W  HEpPaBEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH;

CBOOOJHO ONEpUPOBAaTh MNOHATUSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
GbyHKIINI;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHHUS W MCCIENOBAaHUS peabHbIX
IPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIEeN0BaHMs (PYHKIMU HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaUMEHbIIeE 3HAaUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpPE3KE;

MCIIOJIB30BaTh IMPOU3BOJHYIO [JIsl HAXOXIACHHS HAWIy4dllero peleHus B
IOPUKIAJAHBIX, B TOM 4YHUCJIE COLHMAJIbHO-3KOHOMHYECKMX, 3ajadax, i
OINPENEICHUS] CKOPOCTH U YCKOPEHHUsS IHpoLEecca, 3aJaHHOro (QopMyJol uiH
rpadukom;



CBOOO/JIHO ONEpUPOBATHh TMOHATUSAMU: IEpBOOOpa3Hasi, ONpeAeTIEHHBIN
WHTErpaj, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUMH M BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOLIAAN IIOCKUX GUTYP U 0OBEMBI TE C MOMOUIBIO0 HHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTUYECKOM MOJCIHPOBAHUU Ha IpUMEpE
cocraBieHus 1uppepeHIMalIbHbIX YPaBHEHUH;

pemarb OpUKIaJHbIE 337a4yd, B TOM YHUCJE COLMAIbHO-DKOHOMHYECKOTO W
bu3nYeCcKOro xapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KoHTpoabHbI IIpakTn4yeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypcsbl
MHOKeCTBO JIeHCTBUTENBHBIX YHCEIL.
| MHorousensl. ParionanbHble ypaBHEHUS U 24 ) 0
HepaBeHCTBa. CHCTEMbI IMHEHHBIX
YpPaBHEHUU
) Oynkiuu v rpaduku. CterneHHast GyHKIUS ¢ 12 1 0
LeJIbIM TIOKa3aTesieM
3 ApudmeTrueckuil KOpeHb N-Oi CTEIEHH. 15 1 0
HppanmoHansHble YpaBHEHUS
IT !
4 okazarenbHas (pyHkus. [lokasarenbHble 10 0 0
ypaBHEHHS
5 Jlorapudmuueckas GyHKIUS. 13 1 0
Jlorapudmuueckue ypaBHEHUs
6 TpuroHoMeTpUYECKUe BbIPAKECHUS U ” 1 |
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepriBabie ¢pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHmEe, 06001IeHNE, CHCTEeMAaTU3aLIUs 5 ) 0
3HAHUMI
10 Hroro 136 10 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 272 20 2




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
n/n NporpamMmsl Bcero Kontpoanupt Tpakruteckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypen
| HccnenoBanue GyHKINHA ¢ TOMOIIIBIO ” | |
MIPOU3BOTHON
2 [TepBoobOpa3Has 1 uHTErpa 12 1 0
3 I'paduxy TPUrOHOMETPHUECKUX (HDYHKITHH. 14 | |
TpuronomeTprueckue HEpaBEHCTBA
4 WppanmnonanbHele, NOKa3aTeIbHbIE U 24 1 0
norapudMuUecKre HePaBeHCTBA
KommiekcHbie yncna 10 1
6 HarypanbHble u 1ienble ynucna 10 |
Cucrembl paluoOHAIBHBIX, UPPAITUOHATBHBIX
7 MOKa3aTeNbHbIX U JOrapu(MUUECKUuX 12 1 0
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1 0
9 HOBTOPGHI/IG, 0000111eHIe, CUCTEMATH3AIUS 16 ) 0
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 2







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka KonrtpoJsbnbie | IIpakTnyeckue | H3yYeHH
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThbI A
pecypchbl
MHOXeCTBO, Onepanuu HajJ MHOKECTBaMHU
1 ! patHH Hax 1 0 0 04.09
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1 0 0 04.09
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 P P 1 0 0 05.09
ammapara Jjisl pelieHus 3a1a4
Panmonansubie yncina. OOBIKHOBEHHBIC U
4 JECSITHYHBIC TPOOH, TIPOLIEHTHI, 1 0 0 05.09
OECKOHEUYHBIC TIEPHOANYSCKHE IPOOH
Panmonansueie yncna. OOBIKHOBEHHBIE U
5 JECSITHYHBIE TPOOH, TPOLIEHTHI, 1 0 0 06.09
OeCcKOHEYHBIE TIEPUOANYECKUE IPOOH
[Ipumenenue qpobeii u TPOIEHTOB IS
6 P P POUCHTOB A 1 0 0 07.09
peuieHust NpUKIaAHbIX 33134
[Ipumenenue qpobeii u TPOLUEHTOB IS
7 P P PO 1 0 0 07.09
penieHus NpUKIaaHbIX 33134
€HCTBUTEbHBIC Yncia. PalimoHanbHbIe U
8 o B 1 0 0 08.09
HppaIOHATIbHBIE YHCIIa
ApudmeTrndeckue onepanuu ¢
9 p! d pan 1 0 0 11.09
JEHUCTBUTEILHBIMU YHCIIAMU
10 Mopnynp A€MCTBUTENBHOIO YHUCIIA U €TI0 1 0 0 11.09




CBOMCTBA

11

[TpuGnnxEHHBIE BEIUMCIIEHUS, TPaBUIIA
OKpYTJICHUS, IPUKUJIKA U OLEHKA
pe3yJbTaTa BRIYMCICHUN

12

OCHOBHBIE METOIbI PELLICHUS IIENIbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OcCHOBHBIE METO/IbI PEILICHUS LEJIbIX U
JIPOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OcHOBHBIE MCTOABI pCHICHUSA LCIIbIX U
JNPOOHO-pallMOHANIbHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4JIeHBI C LEIbIMA KO PHUIIUEHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX ypaBHEHUN

18

Pemienue cucrem TMHEHHBIX YpaBHEHUI

19

Martpuna CuCTeEMBbI JINHEWHBIX YPAaBHEHHM.
Ornpenenurens MaTPHUITHI 2%X2, €r0
r€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIYMCIICHHUE €0 3HAYECHUS

20

Ornpenenurens MaTPUILBI 2%X2, €ro
TF€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIYMCIICHHUE €70 3HAYECHUS

21

IIpuMeHeHue onpenenuTens A peleHus




CUCTEMBI JINHEWHBIX YPAaBHEHUU

22

Pelrenne npukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

24

KonTponbhas pabora: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JINHEHBIX YpaBHEHUN"

25

@OyHKUMSL, cIOCOOBI 3aJaHUS PYHKIIUH.
B3aumno oOpatnsle pynkiun. Komnosunus
byHKIII

26

I'padux pyHKUIMH. DIEeMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIIUN

27

OO6nacTp ornpeeneHuss 1 MHOXKECTBO
3HayeHu# ¢pynkuuu. Hynu ¢pyHkuuu.
ITpomerxyTKH 3HaK MOCTOSHCTBA

28

UETHbIe 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIUH.
Haubonbiiee n HaMeHbllIee 3HaYCHHE
(GyHKIIUU Ha IPOMEKYTKE

30

JluneiiHas, kBajpaTHuHas U IPOOHO-
JTUHeHast pyHKIUU

31

DneMeHTapHOe UCCIIEJOBAaHUE U
MOCTpOEHHE TPAPUKOB STHX (PYHKIUI

32

DneMeHTapHOe UCCIeI0BaHuEe U
oCTpOeHHE IrpauKOB STUX HYHKIUN




33

CTeHeHB C IICJIBIM ITOKA3aTCJICM. BI/IHOM
HrroTona

34

CreneHsb ¢ LIEeJIB6IM IT0Ka3aTeaeM. buHoMm
Hrrotona

35

CrenenHast GyHKIUS ¢ HATYPAJIbHBIM U
LEJIBIM IoKa3aTeyieM. E€ cBoiicTBa U
rpaduk

36

Kontponbnas padota: "Crenennas
¢dbyukums. E€ cBolictBa u rpaduk"

37

Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOMCTBA

38

Apudmernueckuil KOpeHb HaTypalbHON
CTEIIEHU U €ro CBOMCTBA

39

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHHH,
coJiepKalluX CTENEHU U KOPHU

40

[Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHHH,
COJIep>KalINX CTENeHU U KOPHU

41

[IpeobpazoBanHus YHCIOBBIX BHIPAKEHUH,
COAEpPKAIIUX CTEIIEHU U KOPHU

42

WppannonansHelie ypaBHeHUs. OCHOBHbIE
MCTOABI pCHICHUSA UPPALIUMOHATIBHBIX
YpaBHEHUI

43

WppannonansHele ypaBHeHUs. OCHOBHBIE
MCTOABI PCHICHUS UPPALIUMOHATIbHBIX
ypaBHEHUH

44

WppannonaneHele ypaBHeHUs.. OCHOBHbBIE
METO/bI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU

45 UPPaLMOHAIIbHBIX YpaBHEHUN

46 PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE IEpEXOIbl B PELLICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN
CoiicTBa U rpaduk KOpHS N-0if CTETIEHU

49 KakK (QyHKIIMH OOpaTHOU CTEIIeHHU C
HaTypaJIbHBIM IIOKa3aTelIeM
CBoiicTBa U rpaduk KOpHS N-0if CTETIEHU

50 KaK (YHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IIOKa3aTelleM
Konrponsnas pabdora: "CBolicTBa U rpapux

51 KOpHs n-0M creneHu. MppanvoHanbHbIe
ypaBHeHus"

5) CreneHs ¢ paMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOMCTBA

53 Crenens ¢ palMOHaIbHBIM ITOKA3aTENEM U
e€ CBOMCTBA

54 CreneHp ¢ pallMOHAJIbHBIM [TOKA3aTeNEeM U
e€ CBOWCTBA

55 [Toka3zarenbHas QyHKIHS, €€ CBOICTBA U
rpadpux

56 Hcnonb3oBanue rpaduka QyHKIUM 115

pelIeHns ypaBHEHUN




Hcnonb3oBanue rpaduxa QyHKIMH 115

57 . 1 0 0
pelleHns ypaBHEHUI
IlokazarenbHble ypaBHeHUs. OCHOBHBIE

58 METO/Ibl PELIEHUS IOKA3aTENbHBIX 1 0 0
ypaBHEHUH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/Ibl PEIICHUS MOKa3aTEIbHbBIX 1 0 0
ypaBHEHUH
[TokazatenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEMIEHUS MOKA3aTENbHBIX 1 0 0
ypaBHEHUH

61 Kontponbnas padota: "[lokazaTensHas | | 0
¢ynkuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm yncna. CoiicTBa jJorapudpma 1 0 0

63 Jlorapudm umcna. CoiicTBa jgorapudpma 1 0 0

64 Jlorapudwm yucna. CoiicTBa jgorapudpma 1 0 0

65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1 0 0

66 JlecATUYHBIEC U HATYpAJIbHBIC JOTapHU(PMBI 1 0 0

67 [IpeoOpa3oBanue BBIpAKEHUN, COACPIKAILINX ] 0 0
sorapupmbl

68 [Ipeo6pa3oBanue BbIpaXEHH, COEpIKALUX 1 0 0
Jorapudmpl

69 [IpeobpazoBanue BbIpaKEHUN, COACPIKAIIIX | 0 0
sorapudmpl

70 Jlorapudmuueckas pyHKUUsA, €€ CBONUCTBA U 1 0 0
rpaduk

71 Jlorapudmuueckast pyHKIus, €€ CBOUCTBA U 1 0 0




rpadux

Hcnonb3oBanue rpaduka QyHKIUM 115

72
peulieHus: ypaBHEHUI
73 Hcnons3oBanue rpaduka GyHKINN AJs
pelleHrs ypaBHeHU!
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
74 METO/IbI PEIICHUS JIOTaPUPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE
75 METO/Ibl pelIeHUs Jorapu(PpMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE
76 METOBI PEHICHUS JIOTapu(HMUIECKUX
YpaBHEHUH
PaBHOCUIIBHBIE IEPEXOBI B PEILIEHUU
77
norapuMUYECKUX ypaBHEHUN
PaBHOCUIIBHBIE TIEpEXOIbI B PEILICHUU
78
Jorapu()MHUUECKUX ypaBHEHUN
79 Kontposnbnas padota: "Jlorapudpmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"
20 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT'€HC
YHCIIOBOTO apryMeHTa
21 CuHycC, KOCHHYC, TAHT€HC U KOTAHI'€HC
YHCJIOBOTO apryMeHTa
%) ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC




YUCIIOBOI'O ApTyMEHTA

Tpuronomerpuueckas OKpyKHOCTb,

84 OIpelIeJICHUE TPUTOHOMETPUUECKUX 1 0 0
(GYHKIMN 4UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ONpeCICHUE TPUTOHOMETPUUYECKHUX 1 0 0
(GYHKIMH 4HUCIOBOrO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYITBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0 0

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0

90 Hpe06pa30vBaHI/Ie TPUTOHOMETPHUYECKUX | 0 0
BBbIpaKEHU I

91 Hpeo6pa30013aHHe TPUTOHOMETPHUUECKUX 1 0 0
BBIPAKEHU N

0 Hpeo6pa30v}3aHHe TPUTOHOMETPUYECKHX 1 0 0
BBIPAKEHUN

93 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUECKHUX 1 0 0
BBIPAKEHUN

94 Penienue TpuroHOMETpUYECKUX YpaBHEHUM 1 0 0

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHHUN 1 0 0

96 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM 1 0 0

97 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 1

98 Penienue TpuroHOMETpUYECKUX YpaBHEHUM 1 0 0

99 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHHUN 1 0 0

100 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM 1 0 0




101

Konrponsnas padora:
"TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE ypaBHEHUS"

102

ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUS
nocJienoBaTejIbHOCTEN. MeTon
MaTeMaTUYECKON MHIYKIIUU

103

MOHOTOHHBIE U OT'paHHUYCHHBLIC
IIOCJICO0OBATCIIbHOCTH. I/ICTOpI/IH aHalJIi3a
OECKOHEYHO MaJbIX

104

Apudmernueckas nporpeccus

105

I'eomerprueckas mporpeccus

106

BbeckoneuHo yObIBaroIasi reoMeTpudecKas
nporpeccust

107

CymMa 6eckoHeuHO yObIBaroIei
reOMETPHUECKON MPOrpeccun

108

JIMHEWHBIN ¥ YKCTIOHEHIIUAIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX MPOIIEHTOB

109

JIMHEWHBIN ¥ YKCTIOHEHIIUATIBHBIA POCT.
Yucno e. DopMyra ClI0KHBIX POLEHTOB

110

Hcnonws3zoBanue nporpeccuu Jyisi perieHus
peayIbHBIX 33J1a4 MPUKJIAJHOTO XapaKTepa

111

Konrponbnas padora:
"[lociienoBaTenbHOCTH U IPOrPECCUU’”

112

HenpepbiBHBIE GYHKIINU U UX CBOMCTBa

113

Touka pa3pbeiBa. ACUMITOTHI rpadUKOB
byHKIMHA

114

CpoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha




OTpe3Ke

115

CBoiicTBa (DyHKIMH HETPEPHIBHBIX Ha
OTpe3Ke

MeTO,I[ HHTCPBAJIOB JJIAA pCIICHUA

116
HEPaBEHCTB

117 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto 1 MHTEpPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX
GyHKIUH 75 penieHus 3aaa4

120 [IpuMeHeHue CBOWCTB HEMPEPBIBHBIX
GbyHKIUH 715 penieHus 3aaa4

121 [TepBas u BTOpast mpou3BOAHBIC (DYHKITUH

122 Ompenenenue, TeOMETPUUECKUM CMBICTT
MPOU3BOAHOMN

123 Onpenenenue, GU3MUECKUI CMBICTT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIII

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIAH

126 [IpounzBoHBIC 37IeMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIC AIIEMEHTAPHBIX (PYHKIUI

128 IIpon3BoaHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUI

129 [Ipon3BoHast CyMMBbI, IPOU3BEICHHUS,




YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMN

HpOI/I3BO,Z[Ha}I CYMMBI, TPOU3BCACHUS,

130 YaCTHOTO ¥ KOMITO3ULIUU (DYyHKITUI ! 0

131 Kontponbnas padota: "[IpousBognas” 1 1

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS | 0
3HaHui: "YpaBHEHUS"

133 [ToBTOpeHMEe, 0600IIeHNE, CHCTEeMAaTHU3ALIUS 1 0
3HaHuit: "Oyukun"

134 HToroBasi KOHTpOJIbHAs paboTa 1 1

135 HroroBas koHTpoabHas paboTa 1 1

136 HOBTOP@HI/IG, 00001IeHHEe, CUCTEMATHU3ALUS | 0
3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoxka

KoauuecTBO 9acoB

KonTposabHbIe

Bcero
padoThI

IpakTnyeckue
padoThbI

Jara
U3YYeHH
|

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

[Ipumenenue npou3BOJHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpuMeHeHne MpoOu3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[Iprumenenne npou3BOIHON K
UCCIIeI0OBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaXO)KI[eHI/IC HauOOJIBIIEr0 U

HAaMMCHBIICTO 3HAYCHU A HerepBIBHOfI

GyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(byHKINHN HAa OTpe3Ke

Haxosxnenue HauOombILero u
HaMMEHBIIIETO 3HAYEeHUS HETIPEPHIBHOM
(bYHKLINU Ha OTpe3Ke

10

Haxoxaenue HaubosbIIero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
GYHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPBIBHON
(GYHKIIUU Ha OTPE3Ke

12

Haxoxnenne HanOoOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

13

IIpuMeHeHne poOn3BOIHOMN s
HAXO0X/ICHNS HAaWTyYILEro peleHus B
MIPUKIIAIHBIX 3a7ja4ax

14

[Ipumenenne nporu3BOIHOM ISt
HaXO0XJIEHUS HAWIYUIlIEro PelIeHUs B
MPUKJIAJIHBIX 3a7a4ax

15

[Ipumenenne nporu3BOIHOM IS
ONPEACIICHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 (GOPMYIIOH UITN
rpapuxom

16

[IpumeneHne MPOU3BOTHON JIsI
ONpeaeleHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOro GopMyIIOi UIn
rpaduKoM




17

Kommosurus ¢yHKImit

18

Kommnosumus dyHkimit

19

Kommozurmust pyskmmii

20

I'eomeTrpuueckue oOpa3sl ypaBHEHU Ha
KOOPAMHATHOW IIOCKOCTH

21

I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

22

Konrponsnas padora: "HccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"

23

[TepBooOpasHas, 0CHOBHOE CBOHMCTBO
epBOOOPA3HBIX

24

[TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHH.
[TpaBuia HaXOXICHHS TEPBOOOPA3HBIX

25

[lepBooOpa3Hble 351eMeHTapHbIX (QYHKIUH.
[IpaBuiia HaX0X/I€HUS IEPBOOOPAZHBIX

26

Nurerpai. I'eoMeTpu4eCcKuil CMBICI
MHTErpaja

27

Brruncnenue onpeneaéHHOro HHTerpaa
o popmyne HeroTona-JleliOHuIa

28

Brrunciienue onpeaenéHHOro HHTETrpasia
o ¢popmyie Hrrorona-JleiiOauia

29

HpI/IMeHeHI/Ie HHTErpaia ajd HaXO0XKACHUA
10 e TIIOCKUX PUTyp

30

HpI/IMeHCHI/Ie HHTCrpaia ajd HaXO0KACHUA
00BEMOB r€OMETPUUECKUX TEIl

31

[Tpumeps! pemennit qudQepeHraIbHbIX
yYpaBHEHUHU




[Tpumeps! pemennit qudQepeHraIbHbIX

32 .
ypaBHEHHHA
MaremaTHueCKOe MOJICIIUPOBAaHUE

33 peanbHBIX IIPOLIECCOB € TOMOILBIO
mddepeHInanbHbIX YpaBHEHUH

14 Kontponbnas pabora: "[lepBoobpaszHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBa U rpaduKku

36 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBa U rpauKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

19 Tpuronometrpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

40 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUYECKOIN OKPYKHOCTH
OT060p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

42 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHIX

YPaBHEHUH C IIOMOLIBIO




TPUTOHOMETPHUUECKON OKPY>KHOCTH

Pemenue TPUTOHOMCTPHYICCKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpruueCcKuX
HEPaBEHCTB

46 Perrenne TpuroHOMeTpHYECKUX
HEPaBEHCTB

47 Pemienue TpUroHOMETPHYECKUX
HEPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUYECKHUX (PYHKIUH.
TpuronomeTrpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/1bI PELLICHHS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEILICHHS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
JorapupMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHHUSI
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METObI PELLICHUS




norapuMUYECKUX HEPABEHCTB

OcHoBHbBIE METObI pCHICHUSA

> UppalMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METObI PELICHUS
UppaLMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEILICHHS
UppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHAIBLHBIX HEPABEHCTB
61 I'paduueckue METO bl pELICHUs
UppalMOHABHBIX YPaBHEHHHA
& I'padmyeckue MeToAbI perieHUs
UppalMOHANIbHBIX YPaBHEHHH
63 I'padmyeckue MeToAbl pemieHUs
MOKa3aTeIbHbIX YPABHEHUI
64 ['paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI PELICHHUS
JorapuPMHUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI peLIeHUs
JorapupMHUUECKUX HEPABEHCTB
67 ['padmyeckue MeToAbI peLICHUS
norapuMUUECKUX HEPABEHCTB
I'padmyeckue MeToabl pereHus
68 MMOKa3aTEeIbHBIX U JIOTApUPMUIECKUX
ypaBHEHUI
69 ['paduaeckue MeToapl peleHus




MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToAbl peLIeHUs
MOKA3aTeNbHBIX U JOTapu(PMUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbl pemieHus
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

72

Kontponbnas padota: "UpparmonanbHele,
MOKa3aTelbHbIE U JIOTaprU(PpMUIECKHEe
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TpUrOHOMETpHUecKas (popMbl 3arUCu
KOMIUIEKCHOTO YuCIia

74

KommnekcHble uncna. Anredpandeckas u
TPUrOHOMETpHUUecKas (popMbI 3aIIUCU
KOMIUICKCHOTO YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YHCJIaMHU

76

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIAMHU

77

I/I3o6pa>1<eHI/Ie KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTHU

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOW TNIOCKOCTH

79

®opmyiia Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii ctenieHu




N3 KOMIIJICKCHOI'O YHCJia

81

HpI/IMeHCHI/IC KOMIIIICKCHBIX YHUCCII I

peuicHu-d (bI/I3I/I‘leCKI/IX U TCOMCTPHUYCCKUX

3aga4

82

KonTtponbhas padota: "KomrmuiekcHbie
yucna"

83

HarypanbHble u niensle yncna

84

HarypanbHsle u nensie yucia

85

HpI/IMeHCHI/IC MMPU3HAKOB JCIIMMOCTU
OCJIbIX YUCCII

86

HpI/IMeHeHI/IC IMPHU3HAKOB ACJIUMOCTHU
OCJIBIX YHCCI

87

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
nenbix uncen: HOJL u HOK

88

[IpumMeHeHne MPU3HAKOB ACITUMOCTH
nensix yrcesr: HOJl u HOK

&9

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90

HpI/IMeHeHI/Ie MMPU3HAKOB JCIIMMOCTU
HEJIBIX YUCECII: OCTATKU IO MOYJIIO

91

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU
LECJIbIX YHUCCII: aJITOPUTM EBxnuna nis
PCUICHUA 3a/1a4 B ICJIbIX YHCIaX

92

Kontponbnast pabota: "Teopust menbix
yucen"

93

Cucrema 1 COBOKYHOCTh YpaBHEHUH.
PaBHOCHIIBHBIC CHCTEMBI H CUCTEMBI-




CICOCTBUA

CucteMa ¥ COBOKYITHOCTb YPaBHEHUIA.
94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUSA

OcHOBHEBIE MCTOJbI PCHICHHA CUCTEM U

95
COBOKYITHOCTCHU pallMOHAJIbHBIX YPAaBHCHHUH

OcHOBHEBIE MCTOJBI pCIICHUSA CUCTEM U
96 COBOKYITHOCTEH MppaliOHaIbHbIX
YpaBHEHUU

OcCHOBHEIE MCTOJbI pCHICHUSA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcHOBHEIE MCTOJbI pCIICHUSA CUCTEM U
98 COBOKYMHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu()MU4eCKUX
YpPaBHEHUHU

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMU4YECKUX
ypaBHEHUN

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3

101 pa3IMYHBIX 00J1acTel HAYKH U PeaTbHOU
KU3HU, HHTEPIPETAIUS TOTYyYECHHBIX
pE3yNbTaTOB

102 [IpuMmeHeHne cUCTEM K peIIeHUIO
MaTEeMaTHYECKUX 3a7a4 U 3a7a4 u3




pa3auuHbIX 00JacTel HayKu U pealbHON
YKU3HM, HHTEPIIPETALUs I10JIyYCHHBIX
pE3yJIbTaTOB

103

IIpuMeHeHrne HEPAaBEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3a/1ad U 3aJa4 u3
pa3NUYHbIX 00JIaCTe HAYKH U peabHOM
JKU3HU, UHTEPIIPETALUs [TOJyYCHHBIX
pe3yabTaToB

104

Konrtponsnas pabdora: "Cucremsl
palOHaIbHBIX, UPPALMOHAJIBHBIX
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHeHuUi"

105

PanmonannHbIe YPaBHCHUS C ITapaMCTpaMH

106

ParmonansHbIe HEpaBeHCTBA C
rnapameTpamu

107

PannoHanpHbIE CUCTEMBI € ITapaMeTpamMu

108

HppauunoHainbHbIe ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpaMu

109

HppannoHanbHble CUCTEMBI C
napameTpamu

110

[TokazarenbHblE ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111

[TokazarenbHbIE CUCTEMBI C TApaMETpaMu

112

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C TapaMeTpaMH

113

Jlorapugmuueckue CUCTEMBI ¢
napameTpamu




114 TpuroHomeTpu4ecKue ypaBHEHUS C
rapameTpamu

TpuroHomeTpuyeCKUE HEPABEHCTBA C
napameTpamu

115

TpuroHoMeTpuUYeCKue CUCTEMBI C
napameTpamu

116

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIeH peallbHbIX
CUTYyallUil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

117

[TocTpoenue u nccnenoBaHue
118 MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYAIMI C IOMOLIBIO CUCTEM YPABHEHUI

C mapaMeTpamMmu

[TocTpoeHue u uccnenoBaHue
119 MaTEeMaTHYECKUX MOJENIEN peabHbIX
CUTYAaIUi C IOMOLIBIO CUCTEM YPABHEHUN

C nmapaMeTpamMu

120 Konrponsnas pabora: "3anaun ¢
napamerpamu”

[ToBTOpeHue, 060061IeHNE,

121
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE,

122 . " n
CUCTEMATHU3alsd 3HAaHHUHN ypaBHeHI/IH

[ToBTOpeHnue, 06061IEeHNE,
123 cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124 [ToBTOpenue, o6o0IIEHNE,




cucreMarusanus 3HaHui: "HepaBeHcraa'

[ToBTOpenue, 060061IeHNE,

125
cucteMaTtu3anus 3Hanuii: "HepaBencrsa"

126 [ToBTOpeHue, 0600IIEeH e,
cuctemaTusanus 3Hanui: "HepaBencTtna"
[ToBTOpeHnue, 060061IEeHNE,

127 cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpenue, o6o0IIEHNE,

128 cucreMarusanuus 3HaHui: "IIpousBoaHas u
e€ npumeHeHue"
[ToBTOpeHme, 06001EeHNE,

129 cucreMaru3auus 3HaHui: "IIpousBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 06001IeHNE,

130 cucTeMaru3anus 3HaHui: "HMHTerpan u ero
npuMeHeHue"

131 [ToBTOpeHME, 0000IIEHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 0600mIEeH e,
cucrtemaTusanus 3HaHuil: "OyHkuun"

133 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anus 3Hanui: "OyHxuun"

134 HroroBas KOHTpoJIbHAs paboTa

TOroBasi KOHTPOJIbHAs padoTa
135 14 0
136 [ToBTOpeHue, 06o0IIEeH e,

CHUCTEMAaTHU3al A 3HAHHUI




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. MaremaTuka: anreOpa 1 Hauajga MaTeMaTUYECKOrO aHAJIN3a, TEOMETPHSL.
AnreOpa v HavyaJila MaTeMaThYecKkoro ananusa, 10 kinacce/ Hukonsckuit C.M.,
[ToranoB M.K., PemernuxkoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«M3parensctBO «IIpocBemieHne

2. Marematuka: anrebpa U Hayaja MaTeMaTHYECKOr0 aHaIN3a, FTEOMETPHSL.
AnreOpa ¥ HavaJila MaTeMaTh4YecKoro ananusa, 11 kimace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. C.M. Huxkonbsckuit, M.K. IlotanoB, u japyrue «Ainrebpa W Hayaia
MaTeMaTU4yeckoro ananusa, 10 kmacc», 0a30BbId M yriayOJEHHBIM YPOBHHU.
IIpoceemenue, 2017r.

2. CM. Huxonsckuii, M.K. TloramoB, wu papyrue «AnreOpa u Haudana
MaTeMaTH4ecKoro aHanusa, 11 kmaccy, [Ipocsemenue, 2017r.

3. MK. TloramoB, A.B. IlleBkuH «Anre6pa u Hayasa MaTEeMaTUYECKOTO
aHanu3a, 10 kmace» — numakTuyeckue marepuansl, [Ipocsemenue, 201 1.

4. M.K. TloranoB, A.B. IlleBkuH «AnreOpa W Hayaja MaTeMaTH4YE€CKOTO
aHanuza, 11 kimacey» — numakTuueckue marepuainsl, [Ipocsemenue, 201 1r.

5. II.1 AnteiaoB. Tectsl. Anre6pa 10-11 kimaccsl. dpoda 2002.

6. Atanacsan JI.C., byty3oB B.®. «I'eometpus, 10-11», Ipoda, 2001r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1. http://school-collection.edu.ru — eauHas KOUICKIUS ITHUPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB.

2. http://www fipi.ru/ — denepadbHbIi WHCTUTYT TEAArOorHuecKux

U3MEpEeHHl: HOpMaTuBHO-TIpaBoBasi 0aza EI'D, oTkpeiThiii Oank 3amanus EI'D
(MaTeMaTuka).

3. http://alexlarin.net/ — uHpOpMaLMOHHAsA MOJAEpPKKA NPH MOJITOTOBKE K
EI'D mo maremaruke.




4. http://sdamgia.ru/ — oOpa3oBaTelbHBI TOPTAI [JIs IOATOTOBKH K
HK3aMEeHaM.

5. http://www.pavelin.ru/posters/2 | -matematika.html — mopTpeTbl Bemukux
YYCHBIX-MATEMaTHKOB.

6. http://www.rubricon.com/ — 1OCTyI K MOJHBIM 3JIEKTPOHHBIM BEPCUSIM
BAXKHEUIIINX SHIUKIONEAUN U CIIOBApPEN, U3JaHHBIX 3a MOCIEIHUE CTO JIET B
Poccun.

7.http://megabook.ru/— Merasnmuknonenust Kupuina u Medoaus.

8. http://www.encyclopedia.ru/— CaliT SHIUKJIONEIUH.

9. www.school-collection.edu.ru — DnekTpoHHBIE 00pa3oBaTEIbLHbIC
pecypcehl K yueOHuKaM B ENUHON KOJIEKIUH.

10. http://www.edu.ru—benepansubiii moptan «Poccuiickoe o6pa3zoBaHue.

11. http://www.rubricon.com—Py6pukoH.

12. http://methmath.chat.ru—Mertoauka npenoiaBanusi MaTeMaTHKU.

13. http://mat.1september.ru—.I"azera «Marematuka» M3gareabckoro moma
«IlepBoe ceHTAOPS».

14.  http://www.math-on-line.com— 3aHuMarenbHass MaTeMaThKa —
IITKOJTbHUKAM (OJIMMITHA]TBI, UTPBI, KOHKYPCHI).

15. https://resh.edu.ru/.
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