ITpunoxenue k OOIT COO
MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU
MunucrepcrBo oopasosanusi CapaToBckoil 001acTH

anaBJIeHne 06pa30Ba}mﬂ aIMMHUCTPpaAIUH I[epraquCKoro paﬁOHa

MOY «COLI Ne 1 p.n. Aepraumn»

PACCMOTPEHO COI'NJTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amaupekropa o YBP JIMpEeKTOp IMIKOJIBI
AprokoBa H.B.. Kosnosckas T.B.

JIntBuHeHKo Onusa : o
BnagummnposHa

: JIutBunenxo 10.B.
1 oT «31» aBrycra 2023 . «31» aBrycra 2023 . ITpuka3 Ne314 ot «31»
aBrycra 2023 r.

PABOYAS IPOTPAMMA
(ID 2706258)

yueOHOro npeamera «AJiredpa u Ha4ajaa MaTeMaTHYeCKOro aHAJIM3a.
Yriay0seHHbI YPOBEHb

1t ooyuarommxcs 10 — 11 xmaccos

p.n.deprauu 2023



INOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOpPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHoOro ydeOHOro Kypca
oOydaroluecsi OBJAQJIBAIOT  YHHMBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblit Kypc anredpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEeHACHIMIA pPa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>KW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIb30BATH UX IS
JTAIBHEWINET0 o00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILICHUE.

B xome m3yuenuss yyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaronuecss MOJy4YaloT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUHd, UHTEpPIpETalud MOJy4YEeHHBIX
pELIECHNH, 3HAKOMSTCS C IPUMEPAMU MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak 4yepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M uepe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku o0ydeHHs anredpe M HayajgaM MaTEeMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
CIIEIyIOIINE COJEepKaTeIbHO-METOAUYECKHe JTUHUM: «Uucna U BblUUCICHUS», «DYHKIMH U
rpadukmny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
JIpyra ¥ TIOCTENEHHO HACHIASCh HOBBIMM TeMaMH U pasjaenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKMM MaTeMaTHUYECKHUM arllaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb pPEaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHus



CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYEeCKOW 3ajadd, a 3aTeM HHTEPIpPEeTHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYEeCKass  JUHUS  «Yucna W BBIUMCIEHMSD  3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONIb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTB C MarTeMaTnu4YcCKNUMHU
KOHCTaHTaMH. 3HAKOMBIE 06yanOH[HMC$I MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALIMOHAJIBHBIX U
JNEHCTBUTENbHBIX YMCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB PacCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UUYECcKue 3a/1auu U Olepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH HAa MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIbHBIX YHUCCII, apI/I(bMCTI/I‘-ICCKI/IG Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4YHcel. bmaromaps
MOCNIEOBATEIbHOMY  PACIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U 3HAaKOMCTBY C
BO3MOXHOCTAMU UX IIPUMCHCHHA AJId PCUHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCSI MMpEaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKU KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIH .

Jlunus «YpaBHEHHS U HEPABEHCTBA» PeaTU3yeTCsl Ha MPOTSHKEHUH BCEro OOy4YEHHS Ha
YpOBHE CpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEIyCMOTPEHO PEIICHUE COOTBETCTBYIOIIUX 33jad. B pe3ynbpTare o0ydaroniuecsi OBIaJCBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHAIBHBIX, HWPPALUOHANBHBIX, IOKAa3aTEJbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
COACpKAIIMX IMMapaMETPHhI. HOJIy‘IeHHI)Ie YMCHUSA MIHUPOKO HCIIOJB3YIOTCA IpPHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKuu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
PaluOHAJIbHBIX, UPPAIIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KCHI/II\/’I, a TaKxXe BLIpa)KeHHfI,
COJICpKalINX CTEIMeHH | JorapudMel. braromaps HW3ydeHHIO anreOpamyecKkoro Marepuaia
MPOUCXOIUT JalibHEllliee pa3BUTHE ANTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJI pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]1a4, HATrJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpauKU» TECHO MeperuieTaeTcs ¢
IpYrMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBKY B  KakOM-TO  CMbIcIe  334aéT
MOCJICIOBATEIPHOCT, ~ M3YUCHUs  MaTepuaia. VI3ydeHWe  CTENeHHOW, IOKa3aTebHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelIeHUEeM YpaBHEHHH u HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTrb (QopmyiaamMu
3aBUCUMOCTH MECXKAY Pa3JIMYHBIMH BCIIMYHMHAMH, UCCIICAOBATE IMMOJTYYCHHBIC q)yHKHI/II/I, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, MO3BOJIAIOUINX BBIPAXKATH 3aBUCUMOCTU MCXKAY BCIWMYMHAMU B paBHHqHOﬁ (I)opMe:
aQHAJTUTUYECKON, TrpadudecKoil u clIoBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIHH,
HCTIOJIb30BAHUIO aHAJIOTHH.



CopnepxatenpHas auHUsA «Hadana mareMaTHuecKoro aHajain3ay MO3BOJISET CYIIECTBEHHO
PACIIMPUTH KPYr KaK MAaTEMAaTHYECKHUX, TaK W MPUKIAIHBIX 33/1a4, JOCTYIHBIX OOydJarommMcs,
TaK KaK y HUX HOSBJISIETCS BO3MOXKHOCTb CTPOHUTH I'pa(UKU CIOXKHBIX (QYHKIMH, ONPEACTSATh UX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BBIUMCIIATE TUIOMAAN GUTryp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHHs TmpoueccoB. [laHHas copaepkaTenbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MaTeMaTW4eCKUX MOJeJed pealbHBbIX CHTYallWi, I03BOJISET
HAXOJWUTh HAWIy4Ylllee PEIICHHE B TNPHKIAAHBIX, B TOM YHCIIE COLHAIBHO-IKOHOMHYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHalIW3a CHOCOOCTBYET pa3BHTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs
Y3HAIOT O BBIAAIOUIMXCS Pe3yJIbTaTax, MOJIYYCHHBIX B XO/€ PAa3BUTHS MAaTEMaTHKH KaK HayKH, U
00 ux aBTOpax.

CopnepxatenpHo-MeToanYecKkass JuHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXECTB M MAaTEMaTH4YeCKOH JIOTMKH. TeopeTMKO-MHOKECTBEHHBIC
IPE/ICTaBICHNSI NMPOHU3BIBAIOT BECh KypC INKOJBHOW MaTeMaTHKU M IpeJlaraloT Hamoolee
YHUBEPCAJBHBIN S3bIK, OOBENUHSIONIMNA BCE pa3feibl MAaTeMAaTUKH M €€ MPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIHUIUIMHBI U UX MPHIOKEHHUS B eAnHoe nenoe. [loaromy
BAXHO JaTh BO3MOXKHOCTH OOYYalOMIEMYCSl IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MAaTeMaTHKH W HCIOJIB30BaTh €ro Ul BBIPAXKEHUS CBOMX MbICHei. [[pyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEIOBAaHWE OINPENEIEHHBIM MpaBHJIAM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTMUYECKOTO
MBIIIICHUS] 00YYaIOMUXCsl, TIO3BOJISIET UM CTPOMTH CBOU PACCY)KICHHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YECKOI'O  MOJEIMPOBAHHSA,  KOTOpbIE  MpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENeN pealbHbIX CHUTyallud, HCCIEeIOBaHUS ITHX
MOJIeNiell C TOMOIIBI0 ammapara aiareOpbl W MaTeMaTHYeCKOTo aHalln3a, WHTEPIpETaluu
MOJYYeHHBIX PE3YyNbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXIBIM M3 Pa3[elioB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuain yueOHOro Kypca IIUPOKO MCIOIb3YETCs AJS PEeIIeHUs] MPUKIIaJIHbIX
3agad. Ilpm pemeHuMM peanpHBIX NPAaKTHYECKUX 33day  oOydaroliuecss pa3BHBAOT
HaOJIIOIaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOiiemMy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHUs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce N3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a».

Ha m3ydenune ygeOHOTO Kypca «Anredpa v Hadyaisa MaTeMaTHIECKOTO aHAIM3a)» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Herotona. Mcnonbs3oBanue noaxonsmein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

Cremnenp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOICTBa, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKJIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorounessl OT OJHOM NEpeMeHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHHM.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPKEHUI. Pellienre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro IeéOMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS JUIsl PELLIEHUS] CUCTEMBI JINHENHBIX YpaBHEHU. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHI] M OIIPEACIIUTEIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C TMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PEIICHHUI0O MaTeMaTHYECKHX 3a1ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (ynxiun. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIE0BATEIbLHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yumcno e. @DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJIOB JJs PELICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BosHbIEe 3NeMEeHTapHbIX (yHKUUH. [Ipon3BoaHas CyMMBbI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanpable u uenpie uucna. [IpuMeHeHHE TNPU3HAKOB JAETUMOCTH IIENbIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 115 pereHus 3a1a4 B IEIbIX YUCIIaX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO 4YuciIa. ApupMETHUYECKIE ONEpalni ¢ KOMIUIEKCHBIMHU unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METO/IbI PEIICHHUS TOKA3aTENbHbBIX U JIOrapu(hMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUsI, HEPaBEHCTBA U CUCTEMBI C [TapaMeTpaMHu.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosuuu QyHkuuid. ['eomerpudeckue oOpas3bl ypaBHEHUII U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3zoBanue rpadukoB (QyHKIUN 175 HMCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoIbIIET0 M HAMMEHBIIIETO 3HAYEHU N HETPEPBIBHOM (PYHKITUU HA OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpa3zHbIe AIeMEHTAPHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! perienuit quddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, NPOLEAYp Tpa)kIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPasKJaHCKON MIACHTUYHOCTHU, YBAXKECHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECAX 37I0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAT U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W IMPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TMpemjaraTb KPUTEPUHU JJIS  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPKICHHUH (TIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAUBATh AapPTryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOMAUIMNH € YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHUE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 0OOOIICHNS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JIs OTBETa Ha BONPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGOpMAlMIO, MPEACTaBIATE €€ B  pas3auuHbIX  (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHHS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 0OCYXIEHHS 33/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIeMBl,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPE/AICTABIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIEeHUs 3a/auyd, BBIOMpPATh CIOCOO pemeHUs ¢ y4ETOM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU M1O3HABATEIbHON peQUIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, paclpenenars BUIbl padoT, JOroBapuBaThbcs, 00CYXKAATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JIEHaMH KOMAaHJbl, OIIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOMIMI NPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qucell, MOAYJIb I€HCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATh MOHSATHEM: CTENEeHb C IENIbIM II0Ka3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MIOKa3aTelIeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, TIPUMEHATh METOJl HHTEPBAJIOB ISl pEIICHNS HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHMH, MOJEIMPOBATh PEAJIbHBIE CUTYAallUH C MOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /s TpeoOpa3oBaHus BEIpaKEHUH;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuyUecKue ypaBHEHHs, HAXOJUTh WX PELIEHUS C MOMOIIBI0 PaBHOCHIBHBIX MEPEX00B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynasl i npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPHUMEHSTh
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM alnapaTa ajareopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBbIC (DPYHKIUH, NEPUOTUYECKUE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HANMEHbIIee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTWYHAas W APOOHO-THHEHHass (QyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOMCTBA U IpaduKu, UCIIOIb30BaTh UX I'paUKy JUIsl pellieHUs] ypaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (HopMyiaamu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTENH, MOHOTOHHBIE 1 OTpPaHMYEHHBIE ITOCIIE0BATEIILHOCTH, TIOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepbIBHAasT Ha OTpE3Ke, NPUMEHATh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
GyHKIWH, 3HaTH TPOU3BOTHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONACAHUS PEATbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBATh IOHSATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILME MOLYJIN U ITapaMeTPh;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHKEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTh TeoMeTpHYeckue oOpa3bl ypaBHEHUH M HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCMOJb30BaTh IPOM3BOJIHYIO JUIs MCCIEJOBaHMA (YHKIMM Ha MOHOTOHHOCTb U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMIAJH IIOCKUX (QUTYDP U OOBEMBI TEJ ¢ TOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CPeACTBAMH MaTEeMaTUYECKOTO aHATN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypest
MHO0X€eCTBO AeHCTBUTEILHBIX YHCE. Bnbnnoteka LIOK
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 Bubanoteka LIOK
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 Bubnmnoteka LLIOK
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 Bnbanoteka LIOK
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 Bubaunoteka LLOK
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 Bnbanoteka LIOK
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
HU3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

MHo0k€eCTBO, Onepauy Hal
MHOKECTBAMH U X
CBOMCTBA

Bubnnoteka LOK

Huarpammsl Ditniepa-Benna
[TpuMmeHeHue TeopeTHKo-

MHO>KCECTBCHHOTI'O allllapara
A pCHICHUA 3a1a4

Bubnnoteka LOK

PanuyonansHBIC YKCA.
OOBLIKHOBEHHEIE U
JeCATUYHBIE po0H,
TPOIICHTHI, OECKOHECUHBIE
NePUOANYECKHE TPOOH

Bubnanoteka LLOK

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JeCATUYHBIE Po0H,
MPOIICHTHI, OECKOHCUHBIE
NEPUOANYECKHE TPOOH

Bubnanoteka LLIOK

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKJIAJHBIX 3a/1a4

Bubnnoteka LLOK

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS

Bubnanoteka LLOK




MPUKJIAAHBIX 3aaa4

10

JleficTBUTEIBbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

Apudmernueckue
OIepaIuy ¢
JCHCTBUTEIILHBIMU YHACIIAMHU

Monynb neiCTBUTENBHOTO
YHCJIa U €r0 CBOMCTBA

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

11

[Ipubnmxénnnie
BBIYHCIICHHUSI, IPABUJIA
OKPYTJICHUS, TPUKUIKA U
OIICHKA pe3yJibTara
BBIUMCIICHHI

Bubnunoteka LOK

12

OCHOBHBIE METOIBI
pelIeHUs UeNbIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHUHN
Y HEPaBEHCTB

Bubnunoteka LOK

13

OCHOBHBIE METOIBI
pelIeHUs LenbIX U JPOOHO-
palMOHAIbHBIX YPAaBHEHUHN
Y HEPABEHCTB

Bubnunoteka LOK

14

15

OCHOBHBIE METO/IBI
pemieHus 1eIbIX U APOOHO-
palMOHATBHBIX YPaBHEHU
Y HEPaBECHCTB

MHorousieHsl OT OJHOI
nepeMeHHoiu. Jlenenue

Bubnunoteka LLOK

Bubnunoteka LLOK




MHOTOWICHA HaA MHOTOUJICH
¢ octatkoM. Teopema besy

16

17

18

MHOrO4JICHEI ¢ LIEIBIMU

ko3 duumentamu. Teopema
Buera

Pemrenne cucrem TUHEHHBIX
ypaBHEHU M

Penienue cucrem TMHEHHBIX
YpaBHEHUN

Bubnanoteka LLOK

Bubnnoteka LOK

Bubnnoteka LOK

19

Marpuna cuctemsl
JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl
2X2, ero reoMeTpuueCcKuii
CMBICJI U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Bubnnoteka LLOK

20

Ornpenenurens MaTPHUILBI
2X2, ero reoMeTpu4ecKuit
CMBICJI U CBOWCTBA;
BBIYHCIICHHE €T0 3HAYCHUS

Bubnanoteka LLOK

21

IIpumenenne onpenenuTens
JUISL pPEILICHUS CHCTEMBI
JIMHENHBIX YPaBHEHUN

Bubnanoteka LLOK

22

23

Pemenne npukitaiHbIX
3a/1a4 C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

Peuienne npukitaHbIx
3a/1a4 C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

http://school-
collection.edu.ru/catalog/rubr/df413b15-
266b-4a0a-bdb2-28fc41140ab2/111909/



http://school-collection.edu.ru/catalog/rubr/df413b15-266b-4a0a-bdb2-28fc41140ab2/111909/
http://school-collection.edu.ru/catalog/rubr/df413b15-266b-4a0a-bdb2-28fc41140ab2/111909/
http://school-collection.edu.ru/catalog/rubr/df413b15-266b-4a0a-bdb2-28fc41140ab2/111909/

24

KonTtponsHas pabora:
"PannonanbHble ypaBHEHUS
u HepaBeHcTBa. CHcTeMBI
JIMHEUHBIX YpaBHEHUN"

Bubnanoteka LLOK

25

OyHKIHS, CITOCOOBI 3aJaHUS
¢ynkunu. Bzaumuao
oOpaTtHbie QyHKIIUH.
Komnosumus ¢pyHkimii

Bubnanoteka LLOK

26

I'padpux pynkmmm.
DnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIMi

Bubnanoteka LLOK

27

OO6nacth onpeneneHus u
MHOECTBO 3HaYCHUH
¢ynkuuu. Hynu ¢pysaknum.
[IpomexyTku 3HaK
MIOCTOSTHCTBA

Bubnanoteka LLOK

28

YETHble U HEUETHBIE
¢yukuun. [lepuoanueckue
¢yukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

Bubnanoteka LLOK

29

30

31

MakcuMyMbl 1 MUHUMYMBbI
¢byukun. Hanbomnpiiee u
HauMEHbIlIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JInHeiHas, KBaJipaTU4Has U
IpoOHO-NMMHEeNHHas: QYHKIUU
DnemMeHTapHoe
HCCIIeIOBAaHUE U

Bubnanoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK




MOCTPOCHHE TPAPHUKOB ITHX
byHKIHHA

32

DJIleMEeHTapHOE
UCCIIEIOBaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIII

bubnunoteka LOK

33

34

35

CreneHn ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

CreneHn ¢ LEIbIM
nokazareneM. bunom
Hrrotona

CrenenHast GyHKIHS C
HaTypaJbHbIM U LEJIBIM
nokazareneM. E€ cBolicTBa
u rpaduk

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

36

KonTpomnbHnas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa U rpapuk"

Bubnumoteka LOK

37

ApudmeTnueckuiit KopeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

Bubnunoteka LOK

38

39

Apudmernueckuit KOpeHb
HaTypaJbHOMN CTENIEHU U €T0
CBOMCTBa

[IpeoOpazoBaHus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIEHU U KOPHU

Bubnunoteka LLOK

Bubnunoteka LLOK




40

[IpeobpazoBanus YMCIOBBIX
BBIPKEHUH, COMIEPIKAIIUX
CTEIICHU W KOPHHU

bubnunoteka LOK

41

[IpeobpazoBanust YMCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

bubnunoteka LOK

42

HppanuonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUI

Bubnnoteka LOK

43

WpparnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUH

Bubnnoteka LOK

44

HppaumronanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
WPpALMOHATBHBIX
ypaBHEHUH

Bubnunoteka LLOK

45

46

47

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU NPPAlIMOHAIbHBIX
ypaBHEHUU

PaBHOCHITBHBIE TIEPEXO/BI B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nnepexoanl B
pPCIICHUN UPPALTUOHAIIBHBIX

Bubnunoteka LOK

Bubnunoteka LLOK

Bubnunoteka LLOK




ypaBHEHUI

48

49

50

51

52

PaBHOCHIIBHBIE IEPEXO/IBI B
PCIICHNHU UPPALIUOHAJIBHBIX
ypaBHEHU I

CgoiicTBa u rpaduK KOpHS
N-oii cTeneHy Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

CsaoticTBa u rpaduK KOpHs
N-oii cTeneHu Kak QyHKIIUU
00paTHOM CTETeHu ¢
HaATypaJIbHbIM ITOKa3aTeleM

KonTponbnas pabora:
"CpoticTBa U rpaduK KOpHs
N-0¥ CTEIECHHU.
HppaumronanbHbie
ypaBHeHHUA"

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

Bubnunoteka LLOK

53

54

55

CreneHs ¢ pallMOHATbLHBIM
IoKa3aTelieM U € CBOMCTBA
CreneHs ¢ pallMOHAIbHBIM
IMoKazaTejieM U €€ CBOMCTBa

[ToxazaTenpHast QyHKIMS,
e€ cBoiicTBa U rpadux

Bubnunoteka LOK

Bubnunoteka LLOK

Bubnunoteka LLOK

56

Hcnons3oBanue rpaduka
(GYHKIMY JUIs] peIIeHUs
ypaBHEHUU

Bubnnoteka LLOK




57

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

bubnunoteka LOK

58

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/]IbI
pelIeHus MoKa3aTeIbHbIX
ypaBHEHUH

bubnunoteka LOK

59

[Toka3arenbHble ypaBHEHHS.
OCHOBHBIE METO/IbI
pelIeHUs T0Ka3aTeIbHbIX
ypaBHEHUI

Bubnunoteka LOK

60

61

62

63

[TokazarenbHbIC YpaBHEHHUS.
OCHOBHBIE METO/IBI
pEIICHUS MTOKa3aTeIbHBIX
ypaBHEHUI

KonrtpomnsHas padora:
"Tloka3arenbHas QyHKIMS.
Iloka3zarenbHbIe
ypaBHEeHHUA"

Jlorapugm umncna. CoiicTBa
Jorapudpma
Jlorapudm yucna. CoiicTBa
Jorapudpma

Bubnnoteka LOK

Bubnunoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LOK

64

65

Jlorapudm uucna. CoiicTBa
norapupma

JlecaTUuHBIE U
HaTypaJlbHbIe Torapu(MbI

Bubnnoteka LLOK

Bubnunoteka LLOK

66

JlecsaTuaablie U

Bubnanoteka LLOK




HaTypaJbHbIE JOrapuPMBbI

67

68

69

IIpeoOpazoBanue
BBIPAXKEHUM, COJIEPHKALIUX
J0rapupMbl
IIpeoOpazoBanue
BBIpAXECHHI, COJIepIKalInX
JorapudMbl
[IpeoOpazoBanue
BBIPAXECHHI, COJIepIKaINX
JorapuMbl

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

70

Jlorapudmmueckas
¢dyHKIus, €€ CBONCTBA U

rpaduk

Bubnanoteka LLOK

71

72

73

Jlorapudmmueckas
dbyHK1IMS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpapuka
GYHKIUH TS peIIeHUS
ypaBHEHUH
Hcnonb3oBanue rpapuka
GYHKIUH IS peIIeHUS
yYpaBHEHUHU

Bubnanoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK

74

Jlorapudmuueckue
ypaBHeHHs. OCHOBHbBIE
METO/IbI PEILICHUS
J0rapupMHUECKUX
YpaBHEHUU

Bubnnoteka LLOK

75

Jlorapudmuaeckue

Bubnanoteka LLOK




ypaBHeHUs. OCHOBHbIE
METO/IbI PeIICHUS
JorapupMUUEcKUx
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI peIlIeHUs
J0rapupMHUECKUX
YpaBHEHUN

bubnunoteka LOK

77

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelieHuu
J0rapupMHUECKUX
YpaBHEHUN

Bubnunoteka LOK

78

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelieHuu
Jorapu(pMUUECKUX
yYpaBHEHUHU

Bubnunoteka LOK

79

KonTponbHnas padora:
"Jlorapupmuueckas
GyHKIUS.
Jlorapudmmueckue
ypaBHeHHUA"

Bubnunoteka LOK

80

81

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOTO
aprymMeHTa

Cunyc, KOCUHYC, TAHT'€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHTa

Bubnnoteka LLOK

Bubnunoteka LLOK




82

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YHCIIOBOTO
apryMeHTa

Bubnanoteka LLOK

83

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

Bubnanoteka LLOK

84

Tpuronomerpuueckast
OKPYXHOCTb, OTIpE/IeJICHHE
TPUTOHOMETPHUYECKUX
(GYyHKINH 9UCIOBOTO
apryMeHra

Bubnnoteka LOK

85

Tpuronomerpuyeckast
OKPYXHOCTb, OTIpE/IeJICHHE
TPUTOHOMETPUYECKUX
(GYHKINH 9UCIOBOTO
apryMeHTa

Bubnnoteka LOK

86

87

88

OcHOBHBIE
TPUTOHOMETPHYCCKHE
bopMyIbl

OcHOBHBIE
TPUTOHOMETPHYECKHE
bopMyIbI

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopmyIbl

Bubnunoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK

89

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopmyIbl

Bubnnoteka LLOK




90

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUM

Bubnanoteka LLOK

91

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

Bubnanoteka LLOK

92

93

94

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

Pemenue

TPUTOHOMETPUUECKHUX
yYpaBHEHUHU

Bubnnoteka LOK

Bubnnoteka LOK

Bubnanoteka LLOK

95

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

96

97

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemienue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
YpaBHEHUNU

Bubnanoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK

99

Pemenne

Bubnanoteka LLOK



https://m.edsoo.ru/7f415b90

TPUTOHOMETPUUECKUX
ypaBHEHUH

100

101

102

103

104

105

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I

KonTponbhas pabora:
"TpuroHomeTpuyecKue
BBIPOKECHUS U
TPUTOHOMETPUUECKUE
ypaBHeHUA"

ITocnenoBaTeILHOCTH,
CIIOCOOBI 3a1aHuUs
IMOCJICIOBATEILHOCTEIA.
MeTto MaTemMaTHIECKO
WHIYKIIUU
MoHOTOHHBIE U
OTpaHUYECHHBIE
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MAaJIbIX

Apudmernueckas
nporpeccust

I'eomerpuueckas
nporpeccust

Bubnanoteka LLOK

Bubnnoteka LOK

Bubnanoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK

106

beckoneuno yObIBarommas
reoMeTpHYeCcKast
porpeccust

Bubnnoteka LLOK

107

Cymma 6eCKOHEYHO

Bubnunoteka LLOK




yObIBaroIei
reOMETPUUYECKOMN
IPOrpeccuu

108

JIunelHsIil 1
AKCIOHEHUHAJIBHBIN POCT.
Yucno e. Dopmyna
CJIOKHBIX IPOLIEHTOB

Bubnanoteka LLOK

109

JInHeHbIN 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Popmyia
CJIOKHBIX IPOLIEHTOB

Bubnnoteka LLOK

110

111

112

Hcnonb3oBanue
MPOTPECCHUU IS PELLICHUS
peabHBIX 3a7a4
MPUKJIAAHOTO XapakTepa

KonTponbhas pabora:
"TTocnenoBaTeTLHOCTH U
nporpeccun"

HemnpepoiBHble QyHKITUN U
UX CBONCTBa

Bubnnoteka LOK

Bubnunoteka LLOK

Bubnunoteka LLOK

113

Touka pa3psbIBa.
ACUMITOTHI TpaKOB

byHKIII

Bubnanoteka LLIOK

114

115

CaoticTBa QyHKIMI
HETIPEPHIBHBIX HA OTPE3Ke
CgoiicTBa (pyHKIMH
HEMpEPHIBHBIX HA OTPe3Ke

116

Meto1 UHTEPBAIOB HJIst

bu6mmorexa [IOK




pelIeHusT HEPaBEHCTB

https://m.edsoo.ru/7f415b90

MeToa UHTEpPBAJIOB IJIS

117
pelIeHus] HEPaBEHCTB
118 Metoa nHTEpBaIOB AJIst Bubnnoteka LLOK
pEILEHUs] HEPABCHCTB
[IpumMeHeHue cBOMCTB Bubnunoteka LIOK
119 HETPEPHIBHBIX (QYHKIIUH
JUIsl peIIeHus 3a1a4
[IpuMeHeHne cBOMCTB Bubnunoteka LIOK
120 HETPEPHIBHBIX (HYHKIIUN
JUIS pelleHus 3a1a4
121 [TepBast u BTOpas
POU3BOJIHbIE (PYHKLIUU
Ornpenenenue,
122 TEOMETPUUECKUNA CMBICT Bubnunoteka LLOK
IIPOU3BOJHOU
123 Ornpenenenne, q)mnuqecxnﬁ
CMBICJI TPOU3BOHOM
124 YpaBHEHHE KacaTeIbHOU K Bu6nvoTexa LIOK
rpaduxy GyHKINN
195 YpaBHEHHE KacaTEIbHOU K
rpaduxy GyHKIUN
126 [IpounsBoaHBIE )
3JIEeMEHTapHBIX (PYHKIIHHI
197 [IpounsBoaHbIe )
AIIEMEHTAPHBIX (PYHKIIUH
128 [IponsBoHas cymMmBl,

MMPOU3BCACHUA, HACTHOI'O U



https://m.edsoo.ru/7f415b90

KOMITO3UIINH (DYHKITHIA

[IpousBoHas CYMMBI,

Bubnnoteka LOK

129 MIPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIINH (DYHKITHIA
[IpousBogHass CyMMBbl, Bubnunoteka LLOK
130 MIPOU3BEICHHUS, YACTHOTO H 1
KOMITO3HITHH () YHKIIHHA
131 'I'<OHTp0J'IBHa$I r')'a60Ta: 1 1
[TpouzBoaHas
[ToBTOpenue, 06001ICHNE,
132 CHCTeMaTH3alMs] 3HAHUIA: 1
"VpaBHenus"
[ToBTOpEHHE, 0000IICHUE,
133 CHCTeMaTH3alMsl 3HAHUIA: 1
"CDYHKIII/II/I"
134 HToroBast KOHTpONbHAsS 1 1
pabota
135 HrtoroBast KOHTpoOJIbHASA 1 1
paborta
136 [ToBTOpeHue, O606H1€H1fe, 1
cHUCTeMaTU3alIUsl 3HAHUI
BIIEE KOJIMYECTBO HACOB
OBIII (0) CTBO HYACO 136 10

[10 ITIPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTunyeckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThI pecypes:

[Ipumenenne npou3BOHON K Bubnunoteka LIOK
1 uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh 1

U DKCTPEMYMBI

[Ipumenenue npou3BOHON K Bubnunoteka LLOK
2 uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh 1

U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K Bubnunoteka LIOK
3 UCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1

U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K Bubnunoteka LIOK
4 UCCIIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh 1

U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K Bubnunoteka LIOK
5 Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD 1

U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K Bubnunoteka LIOK
6 UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb 1

U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U Bubnnorteka LIOK
7 HAaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM 1

(GyHKIHMU Ha OTpe3Ke
8 HaxoxieHre HauboIbIIEro u 1 Bubnamoreka LIOK




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHUSI HENMPEPBIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bubnunoteka LOK

Bubnnoteka LOK

Bubnnoteka LLOK

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

Bubnunoteka LOK

13

[Ipumenenne npou3BOTHOM ISt
HaxO0>KJICHUSI HAWJTYYIIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

Bubnunoteka LOK

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXOXJCHUS HAWJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

Bubnunoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK




17 Komnozumus GyHkimit

18 Kommnosumus hyHkmmii

19 Komnosunus QyHKumii Bubavotexa LIOK

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha Bubnunoteka LIOK
KOOPJAMHATHOM IIJIOCKOCTH

21 FCOMeTqueCIfI/Ie 00pa3bl ypaBHEHHUH Ha Bubnunoteka LIOK
KOOPJAMHATHOM MJIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue Bubnuoteka LIOK
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO Bubnunoteka LLOK
1epBOOOPaA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH. Bubnunoteka LLOK
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

o5 [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH. Bubnnoteka LIOK
[IpaBuiia HaxOX/1€HNS IEPBOOOPAZHBIX

%6 NHurerpai. I'eoMeTpu4eCKU CMBICI Bubnunoteka LIOK
WHTErpaa

27 Beruncnenue onpenenéHHoro MHTerpaia Bnbnnoteka LLOK
o gopmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana Bubnunoteka LIOK
o gopmyne HoroTona-JleiiOnuna

29 HpI/IMCHCHI/Ie MHTErpaia Ajisl HaX0XXKIACHHUA Bubnunoteka LLOK
TUIOIIAEH TUIOCKUX UTyp

30 [IpumeHeHue nuHTerpana i HaXOXKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemennit guddepeHnInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
YpaBHEHUHU
Marematnueckoe MOACIUPOBAHUE Bubnunoteka LIOK
33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg QepeHIranbHbIX ypaBHEHUH
34 Kontponbnas padota: "[lepBoobpazHas u Bubnunoteka LIOK
uHTerpan
35 Tpuronomerpuyeckue GyHKINH, UX Bubnunoteka LLOK
CBOWCTBA U IrpapuKu
36 Tpuronomerpuueckue GyHKIUH, UX Bubanoteka LIOK
CBOWCTBA U TpapuKu
37 Tpuronomerpuyeckue GyHKINH, UX Bubnunoteka LLOK
CBOWCTBA U IrpauKu
38 Tpuronomerpuueckue GyHKIUH, UX Bubanoteka LIOK
CBOMCTBA U TpapUKu
39 Tpuronomerpuyeckue GyHKINU, UX Bubanoteka LIOK
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX Bnbnnoteka LLOK
40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX Bnbnnoteka LLOK
41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX Bubnunoteka LIOK
42 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH
43 OT60p KOpHEH TPUTOHOMETPUUECKHUX Bubnuoteka LLOK

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEpPaBCHCTB

45 Pemienue TpuroHoMeTprUYECKUX Bubnunoteka LLOK
HEpaBEHCTB

46 Pemrenne TpuroHOMeTpU4ECKUX Bubanoteka LIOK
HEpPaBCHCTB

47 Pemenue TpuroHoMeTpruUECKUX Bubnunoteka LLOK
HEpaBEHCTB
Kontponbnas padota: "['paduku Bubnnoteka LLOK

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcCHOBHBIE METO/BI PELLICHUS Bubanoteka LIOK
MMOKa3aTeJIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS Bubanoteka LIOK
MMOKa3aTeJILHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS Bnbnnoteka LLOK
IOKa3aTeJIbHBIX HEPABEHCTB

52 OcCHOBHBIE METO/BI PELLICHUS Bubanoteka LIOK
MMOKa3aTeJILHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS Bnbnnoteka LLOK
JorapuMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METOABI PELLIEHUS Bnbnnoteka LLOK
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS Bubnnoteka LLOK
Jorapu(MUYECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS Bnubnnoteka LLOK

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

bubnunoteka LOK

> HppalOHAJIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/BI PELLIEHUS Bubanoteka LIOK
HppalOHAIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEUICHUS Bubnnoteka LOK
HppalOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/BI PELLIEHUS Bubanoteka LIOK
HppalOHAIbHBIX HEPABEHCTB

61 I'paduueckue METOIbI pELICHNUS Bubanoteka LIOK
MPPALMOHAIIBHBIX YPABHEHUN

62 I'paduueckne MeToBI PEIICHHS Bubnunoteka LLOK
UPPaLMOHAIIBHBIX YPaBHEHUI

63 I'paduueckue METOIbI pELICHNUS Bubanoteka LIOK
II0KA3aTENIbHBIX YPAaBHEHUI

64 I'padnueckue MeToabl pereHus Bubnnoteka LIOK
II0KAa3aTeNIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peleHus Bnbnnoteka LLOK
Jorapu(pMHUUECKUX ypaBHEHUN

66 I'padnueckue MeToabl pereHus Bubnnoteka LIOK
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLeHus Bnbnnoteka LLOK
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs Bnbnnoteka LLOK

68 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH
I'paduueckne MeTOmBI pEIICHHS Bubnunoteka LIOK

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKHX
HEPaBEHCTB

Bubnanoteka LLOK

71

I'padmueckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
HEPABCHCTB

Bubnanoteka LLOK

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U Jorapu(MudecKkue
HepaBeHCTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

Bubnnoteka LOK

Bubnnoteka LOK

Bubnnoteka LOK

75

Apudmerrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

Bubnanoteka LLOK

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

Bubnunoteka LLOK

Bubnunoteka LLOK

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM MIOCKOCTH

Bubnnoteka LLOK

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

Bubnunoteka LLOK

Bubnunoteka LLOK

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA




penreHus (GU3NUECKUX ¥ TE€OMETPHUICCKHUX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

Bubnanoteka LLOK

82 \
YHCIa
83 HarypanbHble u 1ienple yucia Bubanorexa LIOK
84 HatypanbHble u Lenble uncia bubamoreka LIOK
85 IIpuMeneHne MPU3HAKOB JIEITMMOCTH Bubnunoteka LLOK
LIEIBIX YHACET
86 [IpuMeHeHne NPU3HAKOB AECIUMOCTH Bubanoteka LIOK
LIEIBIX YHACET
87 IIpyuMeHeHne MPU3HAKOB JIEIMMOCTH Bubnunoteka LLOK
uensix yucen: HOJl u HOK
88 IIpuMeneHne MPU3HAKOB JIEITMMOCTH Bubnunoteka LLOK
nenbix yucen: HOJl u HOK
89 [IpuMeHeHne NPU3HAKOB AEIUMOCTH Bubanoteka LIOK
LIEIBIX YACEII: OCTATKH 10 MOAYIIIO
90 IIpuMeHeHne IPU3HAKOB AECIUMOCTH Bnbnnoteka LLOK
LICIBIX YHUCEJI: OCTATKH II0 MOAYIIIO
IIpuMeHeHne IPU3HAKOB AECIUMOCTH Bnbnnoteka LLOK
91 LEJIBIX YUCell: anroput™ EBkimnnaa s
pemeHusd 3a1a4 B LEJIBIX YUCTIaX
92 Kontponbras pabota: "Teopust menbix Bubnnoteka LLOK
yucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA. Bnbnnoteka LLOK
93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-

CICACTBUA




94

Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

Bubnanoteka LLOK

95

96

97

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH UppalMOHAIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

Bubnanoteka LLOK

Bubnnoteka LOK

Bubnnoteka LOK

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

Bubnanoteka LLOK

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUIecKux
YpaBHEHUU

Bubnanoteka LLOK

100

101

102

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, HTHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToB

[IpuMeHeHNEe CUCTEM K PELICHHUIO

MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM

Bubnunoteka LLOK

Bubnunoteka LLOK

Bubnunoteka LLOK




YKU3HHU, UHTEPIIPETAIUS TOJTYYeHHBIX
PE3yNbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

Bubnanoteka LLOK

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
JKM3HHU, HHTEPIIPETALIUS OTyYCHHBIX
pe3ynbTaToOB
Kontposnbnas pabora: "Cucrtemsi Bubnuoteka LIOK
104 panHOHAIIBHBIX, HPPALMOHAILHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKux
ypaBHEHHH"
105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu Bubanoreka LIOK
106 PanmonansHble HEpaBEHCTBA C Bubnunoteka LIOK
napaMeTpaMu
107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu Bubavoreka LIOK
108 HppaunoHaiibHble YpaBHEHUS, Bubnunoteka LIOK
HEpaBEHCTBA C MapaMeTpaMu
109 HppannoHalibHbIE CUCTEMBI C Bubnunoteka LIOK
napaMeTpaMu
110 ITokasaTenbHbIE ypaBHEHUS, HEPABEHCTBA C Bnbnnoteka LLOK
napamMeTpamMu
111 [Toka3aTenbHBIE CUCTEMBI C TTApaMETPaMH Bubavoreka LIOK
112 Jlorapudmuueckue ypaBHEHUs, Bnbnnoteka LLOK
HEpaBEHCTBA C MapaMeTpaMu
113 Jlorapudmuueckne CUCTEMBI C Bubnunoteka LLOK

napameTpamu




114

TpuroHomeTpuuecKe ypaBHEHHUS C
napaMeTpamMu

Bubnanoteka LLOK

115

116

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

Bubnanoteka LLOK

Bubnnoteka LOK

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
rapameTpamMmu

Bubnanoteka LLOK

118

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[CJIGﬁ PCAIBbHBIX

CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTCEM ypaBHeHI/Iﬁ

C mapameTpaMu

Bubnanoteka LLOK

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHUYCCKUX MOI[CJIefl PCATBbHBIX

CUTYAallMil C IOMOLIBIO CUCTEM YPAaBHEHUMN

C mapamMmeTpamMu

Bubnanoteka LLOK

120

121

KonTponbnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus"

Bubnanoteka LLOK

Bubnunoteka LLOK

122

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHus"

Bubnnoteka LLOK

123

124

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3aIIHS

3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHeHUH"

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

Bubnnoteka LLOK




3HaHuii: "HepaBeHncrna"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

Bubnnoteka LLOK

125 3HaHuii: "HepaBeHncrna" 1
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL Bubnnoteka LLOK

126 3HaHuii: "HepaBencrpa" 1

127 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 Bubanoteka LLOK
3HaHui: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 1 Bubnnoteka LOK
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1 Bubnnoteka LOK
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpEHHUE, 000011IeHNEe, CHCTEMATH3 AN 1 Bubnanoteka LLOK
3HaHui: "VIHTErpan u ero npumeHenue"
[ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL Bubnnoteka LOK

131 3HaHui: "Oyakun" 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3 AL 1
3HaHui: "Oyakun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 HToroBas KOHTpOJIbHASA paboTa 1 1

136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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