MyHununansHoe 010/PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Kymnurunackast cpegsis 00meoopazoBaTeabHast IIKOJIA
Ke3sckoro paiiona Y nmypTckoit PecryOmanku

PaccmoTpena Ha 3acegaHUM METOAMYECKOTO YTBepxkaeHO
Oo0beIMHEHNS y4HuTeNed (U3MKHU, MATEMaTHUKH, ITpukas Ne OT « » 2023r.
uH(poOpMaTUKH JMpeKTOop MIKOJIBI: B.E. CenykoBa
IIpoTokoi Ne OT«__ » 2023 1.
PykoBoauTens: B.C.[epennsena

PABOYASA ITPOTPAMMA

o yueOHOMY npeamMeTy «AJredépa u Hauajaa MaTeMaTHYeCKOr0 AHAJIU3A
(Yyriy0JieHHBIH YPOBEHb)»
HA YPOBEHb CpeHero o0imero o0pa3oBaHus
(10-11 kaacc)

(1D 2206062)

Cocrasurens: bysmakoBa Exatepuna KnunpusiHoBHa,
COOTBETCTBUE 3aHUMACMOU TOJZKHOCTH

Kymnwura, 2023



IHHOACHUTEJBbHAA 3AIINCKA

VYuebublil Kype «Anredpa 1 Hayajla MAaTEMaTUYECKOTO aHAIM3a» ABISIETCS OJHUM W3 HauOolee
3HAYUMBIX B IporpaMMme cpefaHero ooOImero o0pa3oBaHus, MOCKOJbKY, C OJHOM CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBbHYIO 0a3y Uil M3Y4YeHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
Ipyroil CTOpoHbI, (pOpMHUpPYET JOrH4Yeckoe M abCTPaKkTHOE MBIIIICHHE O0YYarolIMXCcs Ha YPOBHE,
HEOOXOAUMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
TUCHUILIMH. B pamMkax 1aHHOro yueOHOro Kypca oOydaroluecs OBIa/IeBal0T YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYIHUPYET CBOM TOCTHIKEHHUS B MATEMaTUYECKON opme.

VY4eOublif Kypc anreOpsl M Hayal MaTeMaTHYeCKOro aHallh3a 3aKjia/lbIBaeT OCHOBY s
YCHICUIHOTO OBJIAACHUSA 3aKOHAMU (bl/I3I/IKI/I, XHUMHU, 6I/IOJ'IOI‘I/II/I, IIOHUMAaHHNsd OCHOBHBIX TGHI[CHI_[I/If/'I
pa3BUTHUA SKOHOMHUKH M OOIIECTBEHHOH JKHU3HM, IO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
I_[I/I(prBBIX U KOMIIBIOTCPHBIX TCXHOJIOIUAX, YBCPCHHO HUCIOJIB30BATH HUX JIA HaﬂbHeﬁmeFO
o0Opa3oBaHMs M B MOBCEAHEBHOW XU3HU. B TO ke Bpems oBiajeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOIrUMH KOHCTPYKIUAMH aJIF€6pI>I U MAaTCMATH4YCCKOI'0 aHaiM3a pPasBUBACT YMCHUC HAXOAUTb
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH, JOKA3bIBATh YTBEPKACHUS C MOMOUILI0 MHIYKIIMUA U
paccyknath JIeyKTHBHO, HCIIONB30BaTh OOOOIIEHHWE ¥ KOHKPETH3alHi0, a0CTparupoBaHHE H
aHaJIoTHI0, (hOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xome wusyuenuss yueOHOro Kkypca «Anrebpa M Hayajga MaTEMaTHYECKOIO aHaIu3a»
oOyuaroluecs MoJy4aroT HOBBINA OMBIT PEIICHUS MPUKIAJAHBIX 3aa4, CAMOCTOSATEIHHOIO TTOCTPOCHUS
MaTeMaTHYECKUX MOJEIICH PEaJbHbIX CUTYyallui, HHTEPIIPETALMU ITOTYyYEHHBIX PEIICHUN, 3HAKOMSITCS
C IpUMEepaMH MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U MCKYCCTBE, C BBIIAIOIIUMUCS
MAaTEMaTUUYCCKUMU OTKPBITUAMU U KX aBTOPaMHU.

Y4eOHblii Kypc 00naaeT 3HAYUTEIbHBIM BOCIHUTATENBHBIM MOTEHUIUATIOM, KOTOPBIH
peanm3yercss Kak depe3 y4eOHBI Marepual, CHocoOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUs, TaK U 4Yepe3 crneuuduky yuyeOHOHM nesATeNbHOCTH, TpeOyrolel MpoaoKUTEIbHON
KOHIOCHTpAallMKM BHUMAHUA, CAMOCTOATCIBHOCTH, AKKYPATHOCTH W OTBCTCTBCHHOCTH 34 HOJ'IyLICHHI:Jﬁ
pe3yibTar.

B ocHoBe MeTonuku oOy4deHHs anreOpe W HadalaM MaTeMaTHYeCKOro aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHAM3a» BbIJICIICHBI
CIIEAYIOIINE COJIepKATEIbHO-METOINYECKHUE JIUHUU: «Hucna u BEIYUCICHUs», «DYHKIUU U TpaduKkmn»,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauana mMaremaTnuyeckoro aHanusa», «MHOXecCTBa W JOruka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOINYECKHE JINHUM U3YYalOTCs Ha MPOTSHKEHUM ABYX JIeT oOydeHHs Ha
YPOBHE CpEIHEro O0IIero oOpa3oBaHMs, ECTECTBEHHO JOMOJHSS Jpyr JApyra W IIOCTEIIEHHO
HACBIIIASICh HOBBIMH TeMaMU W pasznenamu. JlaHHBIA y4eOHBI Kypc SBISIETCS WHTETPATUBHBIM,
ITOCKOJIBKY O6’I>€I[I/IH$ICT B cebe COACPIKAaHUE HCCKOJIBKUX MATCMATHUYCCKHUX JUCHUIIIIMH, TaKUX KakK
anreOpa, TPUTOHOMETPUS, MaTeMaTHYECKUI aHaiu3, TEOpUsl MHOXKECTB, MaTeMaThdecKas JIOTHKa U
npyrue. [lo mepe Toro kak oOydJaromiyecs OBIIAJEBAalOT BCE 0ojee MIMPOKHM MaTeMaTHUYECKUM
afnmaparoM, y HHX TIOCJIEIOBaTeNIbHO (OPMUPYETCSs M COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MAaTE€MaTUYCCKYI0O MOICIIb peam,Hoﬁ CUTyalluv, INPHUMCHATH 3HAHUA, IIOJYUCHHBIC IPHU HU3YUCHUU
y4eOHOro Kypca, ISl pelIeHHs] caMOCTOATENbHO C(HOPMYTUPOBAHHONM MaTeMaTW4YecKOM 3aJayd, a
3aTE€M MUHTEPHPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYECKas JMHUSA «Yucna M BBIYMCIEHUS» 3aBepliaeT (popMupoBaHHe
HABBIKOB HCIOJI30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAa4aTO Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpemHero o6miero oOpa3oBaHHs 0c000€ BHHMAaHHE YAENSETCS
(hOpMHUPOBAHHMIO HABBIKOB PAIMOHAIBHBIX BBIYHCICHUM, BKJIIOYAIONIMX B Ce0S HCIOJIb30BAHUE
pa3nUYHBIX (DOpM 3amKCH YUCIa, yMEHUE JeNaTh TPUKUAKY, BBIMOIHATH MPUOIKEHHBIC BEIUMCIICHHS,
OIICHUBATh YHCJIOBLIC BBIPAXCHUS, pa60TaTB C MaTeMaTHYECKMMHM KOHCTAaHTAMH. 3HAKOMBIE
06y‘-IaIOIJ_II/IMC$I MHOXCCTBa HATYpaJbHbIX, MCJbIX, pPALUOHAJIBHBIX U I[GIZCTBHTCHLHBIX HUCECII
JIOTIOJTHSIFOTCSI MHO>KECTBOM KOMILJIEKCHBIX 4Mcel. B KaXaoM M3 3THX MHOXKECTB paccMaTpHUBAaIOTCS



CBOWCTBEHHbIE €My CIeIM(pHUECKUE 3aa4l U ONepallru: JeJIeHUe Haleso, OepUPOBAHNE OCTATKAMH
Ha MHOJXKECTBE LEJIBIX YHUCEN, OCOObIe CBOMCTBAa PAIMOHAIBHBIX M HWPPALMOHAIBHBIX YHCEl,
apu(pMeTHYECKUE OIepalny, a TaKKe H3BJICUCHHE KOpPHS HATypajJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4ucell. biaromaps mociaenoBaTebHOMY PAacCIIMPEHHUIO KpPyTra MCIOJb3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOXXHOCTSIMH HX MPUMEHEHMS JIsi pEHICHUS Ppa3IuyHbIX 3a1ad (OpMHpYETCs
IIPEJICTABICHUE O €JUHCTBE MATEMAaTUKHM KAK HAYKH U €€ POJIM B IIOCTPOCHUHM MOZEIEH pealbHOro
MUPA, IUPOKO UCHOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHS.

JIuHus «YpaBHEHMsI U HEPABEHCTBA» PealM3yeTcsl Ha NMPOTSKEHUU BCero o0y4eHHs Ha ypOBHE
cpeaHero od1iero o0pa3oBaHus, MOCKOIBKY B KaX10M pazzeine [IporpaMMel peycCMOTPEHO pelIeHne
COOTBETCTBYIOLIMX 3aa4. B pe3ynbpTare oOyuaromuecs OBlIaeBalOT pa3IMuYHbIMU METOJIaMH PEILICHUS
palMoOHANBHBIX, HPPALMOHAIBHBIX, MOKA3aTeIbHBIX, JOTapu(OMUYECKUX W TPUTOHOMETPHUYECKUX
YPaBHEHMH, HEPABEHCTB M CHUCTEM, a TaKXe 3a/ay, coaepkamux napaMmerpsl. [lonmydeHHbIE yMeHMS
IIMPOKO HCHOJB3YIOTCSA TMPH HCCIENIOBAaHUM (PYHKIMI C TMOMOIIBIO MPOU3BOAHOM, NMPH PELICHUU
NPUKIAAHBIX 33aJa4 M 3a/ad Ha HaxOXJAEeHUE HauOOJBbIIMX M HAMMEHBIIMX 3HA4YeHUil (QyHKUHU.
JlaHHast copep KaTenbHas JIMHUS BKIIIOYaeT B ce0s Takke (GOPMUPOBAHUE YMEHHM BBIIIOJIHATH PACUETHI
no ¢opmynaMm, mnpeoOpa3oBaHUS PALNUOHAIBHBIX, WPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX
BBIPDOKCHHUI, a TaKXKe BBIPAKECHHH, COIEp)KAIUX CTENeHH W Jorapudmbl. brarogaps u3ydeHHIO
asreOpandyeckoro MaTepuala MpoucXoauT AajbHelllee pa3BUTHE AITOPUTMUYECKOTO U aOCTPaKTHOIO
MBIIUIEHUST O00ydaromuxcsi, (OPMHUPYIOTCS HABBIKM JCIYKTHBHBIX pacCyXICHHH, paboThl C
CHUMBOJIbHBIMHM (hOpMaMHM, NPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BMJE PABEHCTB U
HEepaBeHCTB. AnreOpa mpemiaraeT 3(QQPEeKTUBHBIE HHCTPYMEHTHI JJISl PEHICHUS MPaKTHUYECKUX W
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JuHUAA «DyHKIMH W TrpaduKM» TECHO TEperuieTaeTcss ¢
JAPYTUMH JIMHUSAMH y4eOHOro Kypca, IMOCKOJBKY B KaKOM-TO CMbICIE 3aJaéT MOCJIE0BaTEIbHOCTh
W3y4YCHHS ~ MaTepuana.  M3ydeHuWe  CTENEeHHOW,  TOKa3aTeNbHOH,  JjorapudMuyeckol u
TPUTOHOMETPUUYECKUX (DYHKIMHA, UX CBOMCTB M TpaUKOB, UCHOJIb30BaHUE (YHKLUUN A pELIeHUs
3a/a4 U3 APYruxX Y4eOHBbIX MPEIMETOB M pealbHOW YKU3HU TECHO CBA3aHO KaK C MAaTeMAaTUYECKUM
aHAJIM30M, TaK M C pEIIeHUEM ypaBHEHUH M HepaBeHCTB. IIpu 3ToM 0ojbllloe BHUMaHUE yIelseTcs
(OpMHPOBAHHUIO yYMEHHUS BbIpakaThb (POpMynaMHM 3aBUCHMOCTH MEXKIY Ppa3IUYHBIMU BEITMYMHAMHU,
UCCIIeIoBaTh MOJIyuYeHHbIE (PYHKIUHU, CTPOUTh UX Ipaduku. Martepuan 3ToH coaep)kaTelbHOW JIMHUU
HalleJIeH HAa pa3BUTHE YMEHHMM W HABBIKOB, ITO3BOJIIOIIMX BBIPAXaTh 3aBUCHMOCTU MEXKIY
BEIMYMHAMU B DPA3IU4HOM Qopme: aHamuTHuyeckod, rpaduueckoil u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUUYECKOTO  MBINIJIEHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 |
KOHKPETH3alluH, UCIIOJIb30BAHUIO AHAJIOTUH.

CopepxarenpHass auHUA «Hauana wmaremaTthyeckoro aHajin3a» TO3BOJISIET CYLIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHUYECKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yUJaroIIUMCs, TaK KaKk
Yy HUX MOSBIISETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOXKHBIX (PYHKIINN, ONPEnesTh UX HauOOJbIINe
U HauMEHbIIWE 3HAYEHMs, BBIYUCIATH IUIOmAaTd (GUryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M
YCKOpEHUS NMpoueccoB. JlaHHas copeprkaTeiabHas JIMHAS OTKPBIBAET HOBBIE BO3MOKHOCTH TIOCTPOEHUS
MaTEMaTHYECKUX MOJIENEH pEalbHbIX CHUTYyalui, I03BOJSET HAXOAUTh HAWIydllee pEIICHUE B
MPUKJIAJHBIX, B TOM 4YHCJIE COLHAIBHO-D)KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (HOPMaIbHO-IOTHYECKOTO W
KpEaTUBHOT'O MbIIIEHNUS, GOPMHUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TEXHMKe M HUCKyccTBe. OOydaromuecs: y3HalOT O BBIJAIOIIMXCS Pe3ysbTaTax, MOJYyYEHHBIX B
X0/JIe pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToandecKas JTUHUS «MHOXeCcTBa M JIOTHKa» BKIIOYAET B ce0sl 3JIEMEHTHI
TEOPUM MHOKECTB M MATEMATHYECKOW JIOTHKU. TeOopeTMKO-MHOXKECTBEHHBIE MNPEICTABICHUS
MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKW W MpeularaloT Hambosee YHMBEPCATbHBIN S3bIK,
OOBEIMHSIOMNKA BCE pa3leiabl MaTeMaTHKW U €€ TPWIOKEHHH, OHH CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCKUe JUCHUIUIMHBI W HUX MPWIOKEHHs B enumHoe wenoe. Iloaromy BaxkHO ndath
BO3MOYKHOCTh ~ OOydarolmleMycsi IOHMMaTb TEOPETUKO-MHOXKECTBEHHBIH  A3BIK  COBPEMEHHOMH



MAaTCMAaTUKU MW HUCIIOJIB30BATh C€ro IAJId BBIPAXKCHUSA CBOUX MBICIICH. I[pyrI/IM Ba’XHBIM IIPU3HAKOM
MaTeMaTUKU KaK HayKH CIEAYeT NMPH3HATh CBOWCTBEHHYIO €l CTPOrocTh 0OOCHOBAHHH M CIIEIOBAHUE
orpeneIEHHBIM MIPAaBUJIaM MOCTPOEHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTU4eCKOM
JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHHS OOYYaroIIMXCs, MO3BOJISIET MM CTPOHTH
CBOU PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMUPYET HABBIKA KPUTHUYECKOTO MBIIIIJICHHSI.

B yuebHOM Kypce «AnrebOpa M Havanma MaTeMaTHYECKOTO aHAIM3a» HPUCYTCTBYIOT OCHOBBI
MAaTeMaTUUCCKOTO MOACIIMPOBAHUSA, KOTOPLIC IMPU3BAHLI CHOCOOCTBOBATh q)OpMI/IpOBaHI/IIO HAaBBIKOB
MOCTPOCHUSI MOJICNICH peaybHBIX CHTYyalMid, MCCIEAOBaHMS ITUX MOJENCH ¢ IMOMOIIBIO ammapara
anreOppl ¥ MaTeMAaTUYECKOr0 aHallM3a, MHTEpIpETalMi IOJIYYEHHBIX pe3yibTaToB. Takue 3anaHus
BIUICTCHBI B K&K/ M3 pa3/eioB IMPOrpaMMBbI, TIOCKOJIbKY BECh MaTepHan ydeOHOro Kypca HIMPOKO
HCIIOJIB3YCTCA JIs1 PCIICHUA HNPUKIIAJHBIX 3aaadv. HpI/I peICHUN PCAJIBHBIX IMPAKTUYCCKUX 3ajaqd
oOydJaromuecst ~ pa3BHBAIOT  HAOMIOAATENBHOCTh,  YMEHHE  HAaXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCHOJB30BATh AHAJOTHIO, O0000IIATh M  KOHKPETH3UPOBATh MHpPOOJIEMY.
JlesTenbHOCTh 10 (POPMHUPOBAHMIO HABBIKOB PELICHUS MPHKIAJHBIX 33[a4 OPraHU3yeTcsl B MpOIecce
U3Y4EHHUsI BCEX TEM y4eOHOro Kypca «Airedpa u Hadajga MaTeMaTUYECKOTO aHAIU3a.

Ha u3y4enue yyeOHOro Kypca «AnreOpa u Hayajga MaTeMaTHYECKOrO aHaM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYMCICHUSA

Panmonanbhele uncina. OOBIKHOBEHHbIE M JI€CATHYHBIE JApOOH, IPOLEHTH, OECKOHEUYHbIE
nepuonudeckue npodu. [Ipumenenuwe npoOeil M TPOLEHTOB S PELICHUS NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpaciel 3HAaHUW U peaJbHON KU3HU.

JlelicTBUTENbHBIE YnciIa. PanioHanpHble U HppalMOHAIbHbIE Yicia. ApU(PMETHIECKHUE OTlepalun
C JeHCTBUTENBHBIMU 4ucIaMU. Moynb AeHCTBUTENBHOIO 4YMCia M ero cpoiictsa. IIpuOmmkEHHbIE
BBIUHCIIEHMS], IPaBUIJIa OKPYIJICHNUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIUYMCICHUH.

Crenens ¢ 1nensiM nokazateneM. bunom Heiotona. Mcnonb3oBanue noaxosieid GopMbl 3aucu
NEMUCTBUTENBHBIX YUCEN JUIsl PELICHUs IPAKTUYECKUX 33]a4 U IPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTYpaJIbHOM CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM I[IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIIbHBIM
[IOKa3aTeJIeM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIC JIOTAPH(PMBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHUHYC, ApKKOCHHYC H
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnmecTBa M TOXKAECTBEHHBIE ITPeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cle1cTBUS. HepaBeHCTBO, pellleHne HepaBeH TBa.

OCHOBHBIE METOJBI PEHICHUS MEJBIX M JpOOHO-PAllMOHATBHBIX YPAaBHEHWH M HEPABEHCTB.
MHorouieHsl 0T 0/IHOM nepeMeHHOM. JleneHre MHOrouwieHa Ha MHOTO4JIeH ¢ octatkoM. Teopema be3y.
MHorousnens! ¢ nenbiMu Kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENEHU U KOPHH.

WppatmonansHblie ypaBHeHNs. OCHOBHbBIE METO/BI PELICHHS HPPAlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaxXeHH, COEepKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHs JTOrapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIE  TpUTrOHOMeTpuueckue  ¢opmynsl.  IlpeoOpazoBaHue  TPUTOHOMETPUUYECKUX
BBIpaXEHUH. PelieHne TpuroHoMeTpUYecKUX ypaBHEHUI.

Pemenne cucreM JMHEHHBIX ypaBHEHHMH. Marpuna CUCTEMBl JIMHEWHBIX YpPaBHEHHM.
Omnpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUNA CMBICI M CBOWMCTBA, BBIYHCICHHE €r0 3HAYEHUS,
MPUMEHEHHUE ONPENENIUTENs JUIsl PEUICHUs] CHUCTEMbl JIMHEHHBIX ypaBHEHUH. PelieHue mpuKiIagHbIX
3aJ1a4 ¢ TIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. MccnenoBanue NoCTpOEHHOW MOJENH € TIOMOILBIO
MaTpHl ¥ ONPEIECIIUTEICH.

IloctpoeHne MaTeMaTUYECKMX MOJEIEH peaJbHOM CHUTyallud C TOMOIIBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHne ypaBHEHMI M HEPaBEHCTB K PEIIEHUI0 MaTeMaTUYEeCKUX 3aJad U 3a/1ay U3
pa3NUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

@Oynkius, cnocoObl 3aaanus QyHKIUU. B3anmHo oOpatHble (yHKImu. KoMmosumnus ¢ yHKIuA.
I'paduk Qpynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymu ¢ynkumu. [Ipomexytku
3HAKOMOCTOSAHCTBA. Y&THhle u Heu€rHble QyHkuuu. Ilepumonuueckune ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbosbliee 1 HauMeHblee 3HaYCHUS
(GYHKIIMN Ha TPOMEXKYTKE.

JIuneiiHast, KBaJpaTHuYHas W JApPOOHO-IMHEHHAas (YHKUMU. DJIEMEHTApHOE HCCIIEAOBAaHUE U
MMOCTPOEHUE UX TPadUKOB.

Crenennas GyHKIHUS C HATYPAIBHBIM U LEJIbIM Moka3aTeneM. E€ coiicTa u rpaguk. CBoiicTBa 1
rpaduk KOpHs N-OM cTeneHn Kak (GYHKIIMH 0OpaTHOW CTEMEeH! ¢ HATypaIbHBIM MOKa3aTeIeM.



[TokazarenbHass W Jorapudmuueckas (GyHKIMH, MX cBOicTBa M rpaduku. Mcnonb3zoBaHue
rpadukoB pYHKIMI I pEIICHHs] YpaBHEHUM.

Tpuronomerpuueckass OKpY>KHOCTb, OIpEIEICHHUE TPUTOHOMETPUYECKHX (DYHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIIMOHAIBHBIE 3aBHCHUMOCTH B pEAJbHBIX Ipoleccax M sBICHHAX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Havyana maTeMaTH4eCcKoOro aHajamusa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/aHus  IOCIENOBAaTEIbHOCTEH. MeToJ MaTeMaTu4ecKoin
UHAYKIMM. MOHOTOHHBIE M OrpPAaHUYEHHBIE IOCJIEAOBATEIbHOCTU. VcTOpHs BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a OECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTpuyeckas Mporpeccuu. beckoHeYHO YOBIBAIOIIas IeOMETPHYECKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETPHYECKOW Tmporpeccuu. JIMHEWHBIH |
JKCIIOHEHIMAIBHBIN pocT. Yucno €. dopmyia ClI0KHBIX MPOLEHTOB. Vcroib30BaHue MpOrpeccuu s
pELIEHNs PEANbHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa.

HenpepoiBHble (QYHKIMM M HX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI TpadUKOB (YHKIIHH.
CBoiicTBa (yHKUMH HeNpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpBajOB JJs pELICHHs HEpaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIsl pelIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble QyHKIUHU. OnpeaeneHue, FreoOMeTpUUecKUil 1 PU3MUECKUIl CMbICIT
MIPOM3BOTHOM. Y PaBHEHHE KacaTeIIbHON K TpaduKy (yHKITHH.

[IpousBosnHble 3yieMeHTapHbIX (yHKIMHA. [Ipon3BogHAas cymMMbl, NMPOU3BEACHMS, YAaCTHOI'O U
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXKECTBAaMH W HX cBoMcrTBa. Jluarpammer Ditepa—Benna.
IIpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO armapara JiUisl ONMCAaHUs peaJIbHbIX MPOLIECCOB U SBJICHUH,
IIPU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTo OOBEKTa, CIEICTBUE, J0Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KIIACC

Yucna v BbIYMCICHUA

Hatypanbhble u nenslie yncna. [IpumMeHeHne Npu3HaKkoB JEIUMOCTH LEIbIX YHCeN, HauOOIbIINi
obmuit nenmurens (nanee — HOJI) n Haumensiee odmiee kpatHoe (nainee — HOK), ocratkoB mo mMoyito,
anroputMa EBknnza s pemeHus 3aaad B LENbIX YUCIIax.

KommnekcHele uncna. Anrebpanyeckas U TPUTOHOMETpUYecKass (pOpMBbI 3allMCH KOMIUIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuy ¢ KOMIUIEKCHBIMU unciaMu. M300pakeHne KOMITJIEKCHBIX YHCeN Ha
KOOpPAMHATHOW IIOCKOCTH. Popmyina MyaBpa. KopHu n-oii cTeneHM M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIIEKCHBIX YHCEeN Ul pelieHns GU3NIECKUX U TEOMETPHUECKUX 3aj1au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYIHOCTb ypPaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHHH C MOMOIIBIO TPUTOHOMETPUYECKOMH
OKpPY>XKHOCTH. PelieHue TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METObI PELICHUS UPPAIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PELIEHUS CUCTEM M COBOKYIHOCTEH pAlMOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeneHue ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHUYeCKUX 3aJad M 3a/1ay U3
pa3NUYHBIX 001acTe HAYKH U peasIbHOM KU3HH, HHTEPIPETalrs OTYYeHHBIX pPe3yIbTaToB.

DOYyHKUMH U TPaPUKH



I'papux xommosummu ¢yHkuuil. ['eomerpuueckue o0pa3pl ypaBHEHHH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpadUKH.

I'papuueckue MeToAbl pELICHUs YpaBHEHMH M HepaBeHCTB. I'paduueckue METOAbl pEeLIeHUs
3aJ1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB QyHKUIUN Ui UCCIEIOBaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peaibHON JKU3HU.

Havaja maTeMaTH4eCKOI0 aHAJIHM3a

[IpumeHeHHe TNPOU3BOAHOM K HCCIEAOBAHHIO (YHKIUH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxaenne HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPEephIBHOM (PyHKIIMM Ha OTpE3Ke.

[IpumeHeHne NpoU3BOIHOM AJI HAXOXKACHNUS HAUIYUIIEro pEeHIeHNs B IPUKIIAHBIX 3aa4ax, s
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3a4aHHOr0 (GopMyioi Wiy rpapuKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpas3HbIie AneMeHTapHBIX ()YHKITHIA.
ITpaBuia Hax0XI€HHSI IEPBOOOPA3HBIX.

NHurerpan. I'eomeTrpudeckuil CMBbICI MHTErpana. BeluucieHue onpenes€HHOro MHTerpajla Io
dbopmyne Hetotona-Jleitbuuua.

[IpumeHenne wWHTETpaja JUII HAaXOXACHHUS IUIOMAned IUIOCKHMX ¢GuUryp u  00bEMOB
TrE€OMETPUUYECKUX TEIl.

[Mpumepsr pemennii auddepeHnnaNbHBIX ypaBHEHHH. MaremMatndeckoe MOJICIHPOBAHNE
peabHBIX MTPOLIECCOB C MOMOILBIO AU(PepeHIInaNbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJITEBPA H HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIXA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpMHUPOBAHHOCTH IPAKIAHCKON MO3UIUN 00YYaOIIEerocs Kak akTUBHOTO M OTBETCTBEHHOI'O UJieHa
pOCCHIICKOTO O0OIIeCTBa, MPEACTABICHHE O MAaTeMaTHYECKHMX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3ITUYHBIX
CTPYKTYp, SIBICHHUN, NpPOLEAYyp TIpaxJAaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI W APYroe), yMEHHe
B3aMMOJICHCTBOBATH C COLUATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIUSIMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKON TpaKAAHCKOM MICHTUYHOCTH, YBAXEHHA K IMPOLUIOMY H
HACTOSIIIEMY POCCUICKON MAaT€MATUKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUUCKUX MaTEMaTUKOB
Y POCCUHCKON MAaTeMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKEHUM B JPYTUX HAyKaX, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME JyXOBHBIX IIEHHOCTEH pPOCCHUICKOTO Hapoaa, c(HOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsSI, ITUYECKOTO IOBEJICHUS, CBA3AHHOTO C NPAKTUYECKUM MPUMEHEHUEM JOCTHIKEHUW HAyKU U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTMYECKOr0 BOCTIMTAHMSL:

ACTETHYECKOE OTHOIIICHNE K MUPY, BKIIIOUasi SCTETHUKY MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/1a4, PpEUIEHUM, PacCyX IACHUH, BOCIPUUMYUBOCTH K MATEMAaTHYECKHM AacCleKTaM pa3JIMYHBIX BUIOB
HCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUeCKUe 3HaHUS B HHTEpecax 3J0pPOBOTO H
Oe3omacHOro oOpa3a »H3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0pPOBBIO (370pOBOE MHUTAHHE,
cOamaHCUPOBAaHHBIM pEXHUM 3aHATHM M OTAbIXa, peryispHas (u3nueckas aKTHBHOCTB), (HU3NYECKOE
COBEPILIEHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03IOPOBUTEILHOM JAESITEIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYyAdy, OCO3HAHHWE IIEHHOCTH TPYAOMIOOUS, HWHTEpeC K pa3iuuHbiM chepam
MpoEeCCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ MPHIIOKEHUSIMU, YMEHUE COBEPIIATH
OCO3HAHHBII BBIOOP Oymyiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IMJIaHbl, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHWU BCEU KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKUX 33]1a4 MAaTEMaTUUECKO HAIPaBIEHHOCTH;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KYNbTYpbI, MOHUMAHUE BIUSHUSA COLMATBLHO-OKOHOMHUYECKHUX
MPOIIECCOB HAa COCTOSHWE TPUPOJAHOW H COIMAIBHOW Cpeabl, OCO3HAHWE TIJI00aTBHOTO XapakTepa
9KOJIOTHYECKHUX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM A pelieHus 3a1ad B
00J1aCTH OKPYXKAIOIIEH Cpejbl, MIAaHUPOBAHUE TOCTYMKOB M OIEHKH MX BO3MOXKHBIX TOCIEACTBUN ISt
OKpY>Kalolllel Cpebl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U
0OIIIeCTBEHHON TMPAKTUKH, TOHMMAaHHE MAaTeMaTHYECKON HayKd Kak c(hepbl YeIOBEUECKOW NEATEeIbHOCTH,
STanoB €€ pa3BUTUS U 3HAYMMOCTU JUIsl Pa3BUTUS LMBWIM3AIMH, OBIAJCHUE S3bIKOM MAaTEMATUKU M
MaTeMaTUYeCKOW KYIbTYpOH Kak CPEJACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBISATH MPOSKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIe NelCTBUS



ba3zoBble Jloruyeckue 1ecTBUA:

BBISIBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MaTeMaTHYECKHUX OOBEKTOB, IMOHSTHM,
OTHONIICHUN MEXIy TMOHATUSMH, (POPMYIUPOBATH OMPEICICHHS TOHATUH, YCTAaHABIMBATH CYIIECTBEHHBIN
pU3HAK KJIaCCU(PUKAIUU, OCHOBaHUS JIJIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTI0O aHAIIN3a;

BOCIIPUHUMATH, (DOPMYIUPOBATH U TIPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U OTPULIATEIIBHEIE,
€MHUYHBIE, YaCTHbIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTUBOpEYHs B (pakTax, MaHHBIX,
HAOJIOJICHUSX U YTBEPXKACHUSX, MPEJiaraTb KpUTEPUHU IS BBISIBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUNIA;

JienaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3aKJIFOUEHH 0 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKA3aTelIbCTBA MATEMAaTHUYECKUX YTBEPXKACHUN (MpsMble U OT
MPOTUBHOIO), BBICTPAWBATh AapPryMEHTAIMI0, NPUBOIAUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHUS U BBIBOJIbI;

BbIOMpaTh c0c00 perieHus yueOHo 3aaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUs, BHIOUPATh
HanboJiee MOAXOAAIINMN C YIETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarebCKue AeiCTBHSA:

HCIIOJIH30BaTh BOMPOCHI KAaK MCCIEAOBATEIIbCKUNA MHCTPYMEHT MO3HAHUs, (OPMYyIUpPOBATH BOMPOCHI,
dbukcupyronme npoTUuBOpeune, MnpodieMy, yCTaHaBIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HUCCIEIOBAHUE [0 YCTaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBIICHHUS, IIPOIECCa, BBISIBICHUIO 3aBHCUMOCTCH MEXKIY
00BEKTaMU, SIBJICHUSMHU, TIPOLIECCAMH;

CaMOCTOSITENILHO ~ (hOpMyJTHpOBaTh OOOOIIEHUS H BBIBOJALI 10 pE3yJIbTaTaM IPOBEAEHHOTO
HAOMIO/IEHUs, HCCIEAOBaHUsA, OICHUBATh JIOCTOBEPHOCTh IMOJNYUYEHHBIX pPE3yabTaTOB, BHIBOJOB U
0000111eHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpOIEcca, a TaKKE€ BBIIBUIATH MPEAINOJI0XKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISBJIATH ACPUIUTH WH(GOPMAIIMU, JTaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U JUIS PEIICHUS
3a/1a4u;

BbIOMpaTh MH(OPMAIIMIO U3 MCTOYHUKOB Pa3IUYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMATH3UPOBATH U
WHTEPIPETUPOBATh MH(POPMAIHIO PA3IMYHBIX BUIOB U (hOPM MPEICTABICHNUS,

CTPYKTYpUpOBaTh HWHGOPMAIIMIO, TPEICTaBISITh €€ B pa3NIuyHbIX (Qopmax, WILIIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBePCcAJIbHbIE YUeOHbIe TelcTBUS

Oo0menue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBUSMHU U LIEISIMHU OOIICHHUS, SICHO,
TOYHO, I'PaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHUA B YCTHBIX W MMCBMCHHBLIX TCKCTAX, AaBaTb IMOSACHCHHUA I10
XOJy pelleHus 3a/]au, KOMMEHTHPOBATh MOJTYICHHBINA Pe3yIbTar;

B X0j/i¢ OOCYXXJ€HHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAaeMOW TEMBbI, MPOOJIEMBI, pPelIaeMon
3a/1a4y¥, BHICKA3bIBATh UJICU, HAIICIEHHBIC HA MTOMCK PEIIEHUs, COIIOCTABIIATh CBOU CYXKICHUS C CYXACHUSIMH
IpYTUX Y4YaCTHHKOB Juajnora, OOHapy>KMBaThb pPa3IMYUE€ M CXOJICTBO TO3ULHUN, B KOPPEKTHOW (opme
dbopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpEaACTaBIATH PE3YIbTATHI peICHUA 3a1a4u, OKCIICPUMCHTA, HUCCJICIOBaHUA, IMPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4YETOM 3aqad MPEe3eHTAllUd W OCOOCHHOCTEH
ayJIMTOPHUH.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTABJIAThH IUIAH, aJTOPUTM pEIIEeHUsS 3a/Ja4yd, BBIOUPATh CIIOCOO peIIeHUs C Y4ETOM HMEIOIUXCs
pecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBAaTh BapUAaHThI pEIICHUH ¢
y4€TOM HOBOU HH(OPMAITHH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU IIO3HABATENBHOM pe(IeKCHH KaK OCO3HAHUS COBEPUIAEMBbIX JACHCTBUH U
MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3Y/IbTAaTOB, BIAJETh CIIOCO0OAMU CAMONPOBEPKU, CAMOKOHTPOJIS IIpoliecca
U pe3y/bTaTa PeleHUs] MaTEMAaTUYECKON 3a/1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEIICHUU 3aJa4d, BHOCUTh KOPPEKTHBBI B
JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX, HAJICHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBHUSM, OOBACHATh NPUYMHBI JOCTHKEHUS WIH
HEJIOCTHKECHHUS PE3YJIbTATOB ACATEIbHOCTH, HAXOJUTh OIINOKY, aBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1€ATEILHOCTD:

NOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHIUBHIYaIbHOH PaOOTHI MPHU pPEHICHUH
y4eOHBIX 3aay, MPUHUMATh L€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pactupeaensTh BUABI paboT, TOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yabTaT paboThl, 0000ImaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMIIOBBIX (hopmax paboTsl (00CYkKIeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
UHbIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM ACUCTBUS C IPYIMMHU YJI€HAMU KOMaHJbI,
OLICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMI MPOJYKT MO KPUTEPHUIM, CPOPMYINPOBAHHBIM YIaCTHUKAMH
B3aUMOJCHUCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 10 kiiacce oOydarmuics MOTYYUT CIEAYIONIUE MPEAMETHBIE Pe3ylbTaThl IO
OTJICTBHBIM TeMaM pabodeid MporpaMMbl YIeOHOTO Kypca «Anredpa U Havyajla MaTeMaTHISCKOTO aHaTH3ay:

Yucsia v BbIYUCICHUA:

CBOOOJHO OMEpPUPOBATh MOHATHUAMHU: DPALMOHAIBHOE YHCIO, OECKOHEYHas MepuoauYecKas Ipoob,
MPOILICHTHI, UPPALMOHATHLHOE YHCIO0, MHOXXECTBA PAIMOHAIBHBIX W JCHCTBUTEIBHBIX YHCEN, MOJIYJb
JEMCTBUTEILHOIO YUCIIA;

MPUMEHATH JPOOU M MPOIECHTHI JUIsl PEUISHUsT MPUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U
peanbHOU KU3HU;

MPUMEHATHh NMPUOMKEHHBIE BBIYHMCIICHUS, MPaBWIa OKPYIJICHUS, MPUKUIKY U OICHKY pe3yJjbTara
BBIYMCIICHUI;

CBOOOJIHO ONEPHUPOBATH IMOHATUEM: CTEMEHb C IENBIM TOKa3aTelieM, MCIOJIb30BaTh MOAXOSIIYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCEN JIJIS PEHICHHs] MPAKTUYECKUX 3a]a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OTIEpUPOBATH MOHATHEM: apU(METUUECKUIM KOPEHb HATYpaJbHON CTENEHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM MTOKA3aTeNeM;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: JTOTapU(M YUCIIa, TECATUYHBIC U HATYPAIbHBIC JTOTapU(PMBI;

CBOOOIHO OTEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apryMEHTa;

OTIEpUPOBATH MOHATUAMU: APKCHHYC, APKKOCUHYC ¥ apKTAHTEHC YHUCIIOBOTO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATh MMOHATUSIMH: TOXICCTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIHHBIC
YpaBHEHUS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATHh Pa3IMYHBIE METOJBI PEIICHUS PAIMOHAIBHBIX M JPOOHO-pAIlMOHAIBHBIX YpPaBHEHHH,
MPUMEHSATh METOJ MHTEPBAJIOB Il pELICHUSI HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW TEPEeMEHHOW, MHOTOWICH C IIEIBIMU
KodpUIMEeHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JIeJICHHEe MHOTOYIeHa Ha MHOTOUYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miidg pemienus 3amayd;

CBOOOJHO OMEpUPOBATh MOHATHIMH: CHCTeMa JIMHEWHBIX YPaBHEHW, MaTpHIIA, OMNPEIECIIUTENb
MaTpuibl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HMCIIOJIb30BaTh CBOWMCTBA OmpenaenuTens 2 X 2 s
BBIYKCIICHUS] €r0 3HAYEHUs, MPUMEHATH OINPEACIUTENN IJsl PEHIeHUS CUCTEMbl JIMHEWHBIX YpPaBHEHHI,



MOJIEJIMPOBaTh pEAIbHbIE CHUTyallud C TIIOMOIIBIO CHCTEMbBl JIMHEMHBIX YpaBHEHMH, HCCIEA0BATh
IOCTPOCHHBIE MOJEIIN C IIOMOILBIO MATPUIL] U ONPEACIINTENECH, HHTEPIPETUPOBATh ITOJIYYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUI C KOPHSAMH JUISI TPeoOpa30oBaHus BRIPAKEHHIA;

BBINOJIHATh NPEe0oOpa3oBaHUsl YMCIOBBIX BBIPRKEHUH, COAEPXKAIMX CTENEHU C pPaLUOHAIbHBIM
II0Ka3aTesIeM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis IpeoOpa3oBaHUs JOorapu(pMUUECKUX BbIpaXKEHUI;

CBOOOJTHO OIEPUPOBATh MOHATHUAMHU: HPpPALMOHAIBHBIC, IIOKa3aTeNlbHbIE W JiorapudMuyeckue
YPaBHEHHUs, HaXOIAUTh UX PELICHMS C IOMOIIBI0 PAaBHOCHUJIBHBIX IEPEXOJO0B MIIM OCYILECTBIISAS IPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUIOHOMETpUYeckHe (HopMysbl A NpeoOpa3oBaHUS TPUTOHOMETPUUECKUX
BBIPAKECHMUI;

CBOOOJIHO ONEpPHPOBATh IOHATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHE, IPUMEHSITh HEOOXOIAMMBbIE
(bopMyIIbI UTSt pelieHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICJIUPOBaTh pEaJIbHble CUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAKEHUs, YpaBHEHUS,
HEPAaBEHCTBA 110 YCIOBHIO 3a/1ayM, HCCIIEAOBaTb I[IOCTPOECHHBIE MOJEIM C MCIOJb30BaHMEM ammapara
anreopsol.

DyHKIUUHA U TPaGUKH:

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: (PYHKIUS, CIIOCOOBI 3aJaHMs (YHKLMH, B3aUMHO OOpaTHbIE
byHKIMN, KOMITO3UIHS QYHKIHA, TpaduK GYHKINH, BBITOIHATH dJIEMEHTApHbBIE TPeoOpa3oBaHus rpaduKkoB
byHKIM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: 00IaCTh ONMpPEICICHUSI U MHOXXECTBO 3HAYCHUN (YHKIWHU, HYIU
(GYyHKLUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPHPOBATH TOHATHAMH: YETHBIE W HEUYETHBIE (YHKIHMH, TEPHOAMYECKHE (DYHKIIHH,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl 1 MUHUMYMbI (YHKIIMH, HAUOOJbIlIEE U HaUMEHbIIIEe
3HaueHue PYHKINU Ha IPOMEXKYTKE;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMH: CTENEHHAas (QYHKIMs C HAaTypajJbHBIM U II€JIbIM IOKa3aTeseM,
rpaduk cTeneHHOW (YHKIMU C HATypalbHbIM U LENBbIM IOKa3aTeneM, rpaduk KOpHS N-OM CTENEHH Kak
(GyHKIIMM 00paTHON CTENEHH C HaTypalbHBIM IOKa3aTelleM;

ONEepUpOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHass M JpOOHO-TMHEWHas (YHKIWH, BBITOIHATDH
3JIEMEHTapHOE UCCIIEZIOBAHUE U TOCTPOCHUE UX IpaUKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: IOKa3aTelbHas U Jorapupmudeckas (QyHKIUH, UX CBOMCTBA U
rpaduKu, UCIIOJIb30BATh UX TPAQUKU AJIs pELICHUS YpaBHEHHUIH;

CBOOOJTHO ~ OIEpPUPOBaTh  MOHATHUSAMHU:  TPUTOHOMETPHYECKAss  OKPY)XKHOCTb,  OIpeJesieHHe
TPUTOHOMETPUUECKUX (YHKIIHI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduky GYHKIMH JUI UCCIET0BaHMS TPOLIECCOB M 3aBUCUMOCTEH MpH pelIeHNH 3a1a4
U3 JpYrux Yy4eOHbIX MPEAMETOB U pEaJbHOM >KU3HM, BbIpaXKaTb (OpMYyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYNHAMU;

Hayana maTeMaTH4eCKOro aHa/IM3a:

CBOOOJTHO OINEPHUPOBATH MOHATUSAMU: apHUPMeTHUecKass U TeOMEeTpHUEcKasi Mporpeccus, 6eCKOHEYHO
yObIBaroas TeoMeTpuyecKas Mporpeccus, JUHEWHbI M SKCHOHEHUHUANbHBIA POCT, (opMysa CIOXKHBIX
IIPOLIEHTOB, UMETh NMPEJCTABIEHNE O KOHCTAHTE;

HCIIOJIb30BaTh POTIPECCHH ISl PEIIeHHs] pealIbHBIX 3aJ]1ad MPUKJIaJHOTO XapaKTepa;

CBOOOJIHO OIEPUPOBATH MOHIATUSAMU: MOCIEA0BATEILHOCTh, CIOCOOBI 33JaHUs MTOCIIEA0BATEILHOCTEMH,
MOHOTOHHBIE W OIPAaHUYEHHBIE IOCIIEOBATEILHOCTH, MMOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTH4eCKOIro
aHaJM3a Kak aHajau3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUpOBaTh MOHATHUSMHU: HENpepbiBHbIE (YHKIUH, TOYKU pa3pbiBa Tpaduka (QyHKIIHH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOZHO OIEpUpoBaTh MOHATHEM: (YHKIUS, HENpephlBHAas Ha OTpe3Ke, MPUMEHSTh CBOICTBa
HENpepPbIBHBIX (DYHKIMNA JJIS pelIeHus 3a/1a4;

CcBOOOJHO ONEpPUPOBATH IOHATHSAMM: IE€pBas W BTOpas IMPOU3BOAHbBIE (YHKIMM, KacaTeldbHas K

rpaduxy QyHKIINU;



BBIUUCIISATH TIPOU3BOJHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO ¥ KOMIO3UIIMHM JBYX (YHKIIMH, 3HATH
MIPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUIECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM I PEeLICHUS 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOHO OMEPUPOBATH MOHATUSMU: MHOKECTBO, OTICPAIlMU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmaparT JiIsl OMUCAaHHs PealIbHbIX MPOIECCOB U SBIICHUH,
IIPH PEIICHUH 331249 U3 JPYTUX Y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATh MOHATUAMU: OIpeAeNieHuEe, TeopeMa, YpaBHEHHE-CJIEICTBUE, CBOWCTBO
MaTEeMaTHYECKOTO O0BEKTA, IOKA3aTeIhCTBO, PABHOCUIIBHBIC YPABHEHHS H HEPABCHCTBA.

K xoniy obyuenust B 11 kiiacce oOy4aromuics MOTYYHUT CIEAYIOIIUE MPEAMETHBIE Pe3ylbTaThl IO
OTJICTBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hadalla MaTeMaTHYECKOTO aHAITN3ay:

Ymucia 1 BbIYUCICHUSA:

CBOOOIHO OTMIEPUPOBATH MOHATHAMU: HATYPATBLHOE U IIEJI0€ YUCIIO, MHOXKECTBA HATYPAIBHBIX U LEJIBIX
4yucell, UCIOJIb30BaTh Npu3Haku AeauMocTH 1enbix yrcen, HOJl 1 HOK HaTypaibHBIX Yucen i1l pelIeHUs
3a/1a4, IPUMEHSTh alropuTM EBkiunia;

CBOOOZHO OMEpUPOBATh MOHSITHEM OCTaTKa IO MOJAYNIO, 3allMChIBaTh HATypaJibHbIE 4YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS;

CBOOOJHO OMNEpPHPOBaTh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJCTABISITh KOMIUIGKCHBIE YHCIa B alreOpamyecKkol M TPUTOHOMETPUYCCKOW (OpME, BBIMOIHSITH
apudmeTHyecKre onepali ¢ HUMU U U300paXkaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHusI U HEPaABEHCTBA:

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: UppaAlMOHATbHBIC, IOKa3aTelbHble U JIOTapu(pMHUYECKHEe
HEpaBEHCTBA, HAXOIUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX TIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJIHO ONEPHUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NMPUMEHSITH HEOOXOAMMBIC
dbopMyIIbI s pEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKIX HEPABEHCTB;

CBOOOZHO OMEpUPOBATH TMOHSATHUSMHU: CHUCTEMa M COBOKYMHOCTh YpaBHEHUW U HEPaBEHCTB,
PaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIICACTBUS, HAXOJUTh PEHICHUS CUCTEMBI M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHATBLHBIX, TTOKA3aTeNbHBIX U IOTapU(MUIECKIX YPABHEHU U HEPABEHCTB;

pemiaTth paloHaIbHbIE, HppaLMOHAIEHEIE, MoKa3aTeNbHbIC, norapudmudeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep Kalllie MOYJIN U NTapaMeTphl;

MPUMEHATh Tpaduueckue METOABl I PEIICHUS YpPaBHEHUN M HEPABEHCTB, a TakXkKe 3amady C
napameTpamu;

MOJICIUPOBATh peajbHbIE CUTYyallMd Ha S3bIKE alreOpbl, COCTABJIATh BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M UX CHCTEMBI IO YCIOBUIO 33/1aud, MCCIIEIOBATh MOCTPOEHHBIE MOJENIN C MCIOJIb30BAHUEM
amnrmapara ajJreopbl, HHTEPIPETUPOBATh MOJYUCHHBIN PE3YJIbTAT.

DOyHKUUM U rpapuku:

CTPOUTHh TpadUKH KOMITOZUIIMH (YHKIIUNA C TOMOIIBIO SJIEMEHTAPHOTO HCCIIEIOBAHUS M CBOMCTB
KOMIIO3UINH IBYX (DYHKIIHIA;

CTPOUTH TEOMETPHUUECKHE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOM ITIOCKOCTH;

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPa)UKH TPUTOHOMETPHUECKUX PYHKITHIA;

MPUMEHATH (DYHKITUH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTemaTnueckoro anajamsa:

WCITOJIH30BaTh MTPOU3BOHYIO JIJIsl UCCIIEA0OBaHMS ()YHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI,

HAXOJUTh HauOOJbIIIEe U HAMMEHbIIIee 3HaUeHHsI (PYHKIIMU HENMPEPHIBHON Ha OTPE3KE;

WCIIOJIH30BaTh MPOU3BOIHYIO IS HAXOXKJICHUS HAWITYUIIETO PEIICHUs] B MPUKIAIHBIX, B TOM YHCIIC
COIIMAIbHO-?KOHOMUYECKUX, 3a7adax, AJs OINPEACNICHHs] CKOPOCTH M YCKOPEHHMs IMpollecca, 3aJaHHOrO
dbopmyoi uin rpaguKom;

CBOOOJHO OMEpUPOBATH TOHATHUSAMHU: TMEPBOOOpaA3Hast, OMPENCNEHHBI HHTErpaj, HaXxOIuTh
nepBOOOpa3HbBIC MIEMEHTAPHBIX (PYHKITUN U BEIYUCIIATH UHTETpal 1o dhopmyse Hetotona-JleliOnuna;

HAXOJWTh IJIOMAJH TIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;



HUMCETH MNpeaACTaBJICHUC (¢} MaTEMAaTH4YCCKOM MOJCIIMPOBAHUU Ha npumMepe COCTaBJICHUSA
nudepeHIMaTbHBIX YPaBHCHH,

peliaTh NPUKJIAJHBIC 33a7a4d, B TOM YHCIIE COIMATIbHO-DKOHOMUYECKOTO B (PU3NYECKOTO XapaKTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaJTN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3jiesioB U TeM Komriecrso qacon;(OHT OLHLLe JuaekTpoHHbIe (UU(poOBbHIE)
n/n NPOrpaMmblI Bcero pa 60pr1 o0pa3oBaTe/bHbIE PeCypChl
MHOECTBO NEHCTBHTEIBHBIX THCEN. https://resh.edu.ru/subject/lesson/5100/start/
1 MHorounensl. PanroHanpHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YPaBHEHUN
9 Oynkuuu U rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
HppaunoHaibHble YpaBHEHUS
4 [TokasarenpHas pynkmwms. [TokazareapHbIe 10 1
ypaBHEHHUS
Jlorapugmuueckas QyHKIUS.
> Jlorapudmuueckre ypaBHEeHUs 18 .
6 TpuroHomeTpruveckne BRIPpOKEHUS U 29 1
ypaBHEHHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsiBable pyHkimn. [TponsBoanas 20 1
9 HOBTOPGHI/I@, 0000111eHHE, CHCTEMATU3AIIHUA 5 5
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://resh.edu.ru/subject/lesson/5100/start/

11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI Kontponbhbie  IIpakTuueckue (undposrie)
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecype
1 HccnenoBanue GpyHKIMIA ¢ TOMOIIBIO IPOU3BOTHOMN 22 1
2 [TepBooOpasHas 1 MHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1
TpuroHomerpuveckrue HepaBeHCTBA
4 HppanmoHaibHbie, OKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomrmuiekcHbie uncia 10 1
6 HatypanbHble 1 1iesbie uncna 10 1
7 CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX 12 1
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX YPABHCHHIMA
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIMS 3HAHUM 16 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




INIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
KounyecTBO 4acoB
Ne Tema ypoxa Konrpos = JJeKTpPOHHbIE HU(POBLIE 00pa3oBaTebHbIE
n/n Bcero bHbIE pecypcenl
padoThI
1 MHOXeCTBO, OllEpaluy HaJl MHOKECTBAMU M UX 1 https://resh.edu.ru/subject/lesson/4726/start/
CBOICTBa
2 JTIHarpaMmbl 3ﬁﬂepa-BeHHa 1 https://resh.edu.ru/subject/lesson/4726/main/198198/
3 [IpyMeHEHE TEOPETUKO-MHOKECTBEHHOIO 1 https://resh.edu.ru/subject/lesson/4726/train/
amnmapara Jijis pelICHHs 3a1a49
Panmonansabie yncina. OOLIKHOBEHHEIE U https://resh.edu.ru/
4 JECSITHYHBIC TPOOH, TPOLIEHTHI, 0ECKOHEUHBIC 1
MepHOANYECcKHe Ipoou
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JeCSITUUHbIE TPOOH, TPOLIEHThI, OECKOHEUHBIE 1
MepHOANYeCcKHe Jpoou
6 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MPUKJIATHBIX 3a/1a4
7 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUs 1
MIPUKIIATHBIX 3a/1a4
8 HeiicTBuTenbHble yncia. PanimonaabHbIe U 1
HppalMOHATIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
e CTBUTEILHBIMH YHCIIAMH
10 MOJEyJ'IL IEHCTBUTEIILHOIO YHUCIA U €r0 1 https://yandex.ru/video/preview/10742273404277413214
CBOMCTBA
1 ?fp@iiiﬁfﬁélﬁﬁfﬁTﬁﬁiﬁﬁiﬁﬁbmm . https://yandex.ru/video/preview/10742273404277413214

BBIYUCIEHUHN



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/train/
https://resh.edu.ru/
https://yandex.ru/video/preview/10742273404277413214
https://yandex.ru/video/preview/10742273404277413214

OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-

https://resh.edu.ru/subject/lesson/3785/

12 o
palMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
13 OCHOBHBIE METOIBI PEIIECHHS LIENBIX U IPOOHO- https:/resh.edu.ru/
alMOHAILHBIX YPaBHEHUN U HEPABEHCTB
p Yp p
14 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO- https://resh.edu.ru/subject/lesson/5298/
palMOHAIBLHBIX YPAaBHEHUN U HEPABEHCTB
MHOTOUYJIEHBI OT OﬂHOﬁ HepeMeHHOﬁ. ﬂeHeHI/Ie https://resh.edu.ru/subject/lesson/3778/
15 MHOTOYJICHA HA MHOT'OYJIEH C OCTATKOM.
Teopema bezy
16 MEHOro4sIeHbI ¢ LENLIMU KO3()DULUEHTAMHU. https:/resh.edu.ru/
Teopema Buera
17 Penienue cucreM JTMHEHHBIX YpaBHEHUH https://resh.edu.ru/subject/lesson/5100/start/
18 Pemrenue cucreM TMHENHBIX YpaBHEHUI
yp
Martpwuiia CHCTEMbI JTHHEHHBIX YPaBHEHHI. https://resh.edu.ru/
19 Onpexnenurens MaTpUIBI 2X2, €r0
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUHCIIEHUE €T0 3HAUECHUS
OmnpenenuTesb MaTPHIBI 2X2, €ro https://resh.edu.ru/
20 TeOMETPUYECKUI CMBICII U CBOMCTBA,
p ;
BBIUHCIIEHUE €T0 3HAUECHUS
21 [TpuMeHeHue ONpeAeTUTENS TS PEIICHUS https://resh.edu.ru/
CUCTEMBI JINHEWHBIX YPaBHEHUN
99 Pelenue nprKIaIHBIX 33134 C IOMOIIIBIO hitps://resh.edu.ru/
CUCTEMBI JINHEWHBIX YPaBHEHUU
93 Pemenye nprKIagHbIX 33129 C TOMOIILIO hitps://resh.edu.ru/
CUCTEMBI JINHENHBIX YPABHEHUN
KonTponbhas pabora: "PannonanbHbie
24 aBHEHUs U HepaBeHcTBa. CUCTEMBI TMHENHBIX
Yp P
ypaBHEHUI"
25 ®dyskuws, cnocoObl 3a1aHus QYHKITUH. https://resh.edu.ru/subject/lesson/5175/start/



https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5298/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5175/start/

Bzaumuo o6parubie Gpynkumn. Kommnosunms
GbyHKIUH
I'padux pyHKIMU. DIEeMEHTapHBIE

26 .
npeoOpa3oBaHus rpaguKoB QyHKIMH
OO6nacTh ornpeeneHus: 1 MHOYKECTBO 3HaUCHHH

27 ¢ynkuuu. Hymu ¢pynkuuu. [IpomexxyTku 3HaK
IIOCTOSIHCTBA
Yérnele u Heu€THbIe pyHkumu. [lepuoanueckue

28 ¢bynkuuu. [IpoMexyTKd MOHOTOHHOCTH
byHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 Haubonbiiee n HanMeHblee 3HaYeHUE (HYHKIIUN
Ha MPOMEXKYTKE

30 Jlunelinas, KBapaTU4Has U TPOOHO-TUHEHHAS
byHKIIUHU

31 DneMeHTapHOE HCCIIEIOBAHNE U TIOCTPOCHHE https://resh.edu.ru/subject/lesson/5175/start/
rpaduKoB 3TUX QpyHKUIMN

39 DrieMeHTapHOE UCCIICIOBAHUE U IIOCTPOCHHUE https://resh.edu.ru/subject/lesson/5175/start/
rpaduKoB 3TUX HYHKLIUH

33 CTeneHb ¢ eIbIM MoKa3aTeaeM. buaom https://resh.edu.ru/subject/lesson/6119/
Herorona

34 CreneHb c 1eJbIM MoKa3zaTeaeM. buHoM https://resh.edu.ru/subject/lesson/5540/
Herorona

35 CrenenHas GYHKIUS ¢ HATYPAIBHBIM M II€TBIM https://resh.edu.ru/subject/lesson/4729/
nokazaresnem. E€ cBolicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkius. Eé
CBOMCTBa U rpaduk"

37 ApudMeTHIeCKHii fOpeHB HaTypaJIbHON https://resh.edu.ru/subject/lesson/5498/
CTEIEHH U ero CBOICcTBa

38 ApudmeTryeckuil KOpeHb HATypaIbHOI hitps://resh.edu.ru/

CTEIIEHU U €T0 CBOMCTBA



https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKCHHH,

https://resh.edu.ru/

39 COZIep KalliX CTEIICHN H KOPHH
40 [TpeoOpa3zoBaHus YHCIOBBIX BEIPAKCHUH, hitps://resh.edu.ru/
COZIep KALINX CTETICHH U KOPHU
41 [TpeoOpa3zoBaHus YHCIOBBIX BEIPAKCHHH, https://resh.edu.ru/
COZIep KALINX CTETICHH U KOPHU
42 HUppanmonansHbie ypaBHeHuss. OCHOBHbIC ) https://resh.edu.ru/
METO/IbI PEIICHHS MPPALMOHAIBHBIX YPaBHEHHUI hitos://resh.edu.ru/
43 WppaunonansHble ypaBHeHUs1. OCHOBHbIE .
- https://resh.edu.ru/
METOBI PEIICHUS] HPPALMOHAIBHBIX YPaBHEHUH
44 WppanumonansHblie ypaBHeHN. OCHOBHbIE . https://resh.edu.ru/subject/lesson/3798/
METO/IbI PEIICHHS MPPALMOHAIBHBIX YPaBHECHHUI
45 PaBHOCHIIBHBIE TTEPEXO/IBI B petieHnu
UppalMOHAIBHBIX YPaBHEHHH
16 PaBHOCHIIBHBIE TTEPEXO/IBI B IBeH_IeHI/II/I https://resh.edu.ru/subject/lesson/5569/start/
WppaIMOHAIEHBIX YPaBHEHHHA
47 PaBHOCHIIBHBIC TIEPEXO/IbI B pelleHuH https://resh.edu.ru/subject/lesson/5569/start/
UppalMoOHAIBHBIX YPaBHEHHH
48 PaBHOCHIIBHBIE TTEPEXO/IBI B IBeH_IeHI/II/I https://resh.edu.ru/subject/lesson/5569/start/
MppaIMOHAIEHBIX YPaBHEHHHA
CaoiicTBa 1 rpa@uK KOpHS N-0l CTENEHN Kak https://resh.edu.ru/
49 ¢byHKIMK 0OpaTHOM CTENEHH C HATypaJIbHBIM
roKazareseM
CaoiicTBa 1 rpaduK KOpHS N-OM CTETEHU KaK https://resh.edu.ru/
50 ¢byHKIMK 0OpaTHOM CTENEHH ¢ HATypaIbHBIM
roKazareseM
Konrtponsnas pabdora: "CpoiicTBa u rpagux
51 KOpH# N-ou crenenn. MppanroHanbHbIe
ypaBHeHus"
59 CreneHb ¢ palloHAJIbLHBIM TIOKa3aTesieM U € https://resh.edu.ru/subject/lesson/4729/start/

CBOICTBa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4729/start/

CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U eé

53 o
CBOIMCTBa
54 Crenens ¢ palliOHAIBHBIM MMOKa3aTeneM U e€
CBOMCTBA
55 Toka3aTe bHAS q)yHKHI/ISI, & CRONCTRA 1 rpa q)HK https://resh.edu.ru/subject/lesson/3841/
56 Hcnonp3oBanue rpaduka GyHKIMM 115
peuleHusl ypaBHEeHU I
57 I/ICHOHBSOBaHI/Ie Fpaq)HKa (byHKHI/H/I IJIs1 https://resh.edU.rU/SUbieCt/lesson/5627/
peuIeHusl ypaBHEHUI
58 IToka3arenbHble ypaBHeHHsE. OCHOBHBIE METOIBI https://resh.edu.ru/
pelIeHus MOKa3aTeIbHbIX YPAaBHEHUI
59 [MokazarenbHble ypaBHeHUsS. OCHOBHBIE METOIbI https://resh.edu.ru/
pelIeHus TOKa3aTeIbHBIX YPAaBHEHHI hitos://resh.edu.ru/
60 [TokazaTenbHbie ypaBHeHUA. OCHOBHBIE METOIbI
pelIeHus MOKa3aTeIbHbIX YPAaBHEHUI
61 KonTposbHhas padora: "[lokazatenbHast https://resh.edu.ru/
¢yskus. [lokasaTenbHble ypaBHeHUS"
https://resh.edu.ru/
62 Jlorapudm uucna. CoiicTBa jJorapudpma
63 Jorapndm wucna. CroiicTsa Torapudma https://resh.edu.ru/subject/lesson/5753/start/
64 Jorapum wucna. CroiicTsa orapadma https://resh.edu.ru/subject/lesson/5753/start/
65 JlecATHYHbIE W HATYPATBHEIE TOrapHA MBI https://resh.edu.ru/subject/lesson/5753/start/
66 JleCATIMHEIE 1 HATYPATbHBIS JOraprbME! https://resh.edu.ru/subject/lesson/5753/start/
67 [TpeobOpa3oBanue BEIpAKCHHM, COAECPIKAIIINX https://resh.edu.ru/subject/lesson/5753/start/
sorapudmpl
68 [TpeobOpa3oBanue BEIPAKCHHM, COAEPIKAIINX https://resh.edu.ru/subject/lesson/5753/start/



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/

Jorapudmpl

[IpeoOpa3oBaHue BbIpaXKEeHH, COIEepPIKALTUX

https://resh.edu.ru/subject/lesson/5753/start/

69
sorapupmbl
70 Jlorapudmuueckas GpyHKIus, €€ CBOWCTBA U https://resh.edu.ru/subject/lesson/5753/start/
rpaduk
71 Jlorapudmuueckas GyHKIHS, e€ CBONCTBA U https://resh.edu.ru/subject/lesson/5753/start/
rpadux
7 Hcrnonp3oBanue rpaduka GyHKIHAU 115 htps://resh.edu.u/
peleHus ypaBHEHUH
73 Hcnonp3oBanne rpaduka GyHKIMM 115 hitps://resh.edu.ru/
peleHus ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 METOBI peIIeHUs JIoTapu(PMUIECKIX
ypaBHEHUH
Jlorapuirieciie ypasHerms. OCRoBHbie https://resh.edu.ru/subject/lesson/5753/start/
75 METO/Ibl pelIeHUs Jorapu(PMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBaenusi. OCHOBHBIE
76 METObI peIIeHus JIorapu(PMUIECKUX
YpaBHEHUU
77 PaBHOCHIIbHBIC TIEPEXO/IbI B PELICHUH https://resh.edu.ru/subject/lesson/5753/start/
Jorapu(pMHUUECKUX YpaBHEHUN
78 PaBHOCHIIbHBIE NTEPEXOIbI B PEIICHUH https://resh.edu.ru/subject/lesson/5753/start/
JOTapu(PMUIECKUX YPaBHECHUN
79 Kontponbras pabdota: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHenus"
80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC https://resh.edu.ru/subject/lesson/6019/start/
YHCIIOBOTO apTyMEHTa
81 APpKCHHYC, apDKKOCHHYC U apKTaHTEHC https://resh.edu.ru/subject/lesson/6019/start/
YHCIOBOTO apryMeHTa
82 APKCHHYC, apKKOCHHYC U apKTaHTe€HC https://resh.edu.ru/subject/lesson/6019/start/



https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/5753/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/

YHCJIOBOI'O apryMEcHTa

CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

https://resh.edu.ru/subject/lesson/6019/start/

83
YHCIIOBOTO apryMEHTa
TpHIOHOMETPHHECKAA OKPYKHOCTE, . https://resh.edu.ru/subject/lesson/6019/start/
84 onpe/ieICHUE TPUTOHOMETPUUIECKUX (HYHKITHHA
YHCIIOBOTO apryMEHTa
TpHIOHOMETPHHECKAA OKPYKHOCTE, . https://resh.edu.ru/subject/lesson/4735/start/
85 orpezieNieHue TPUTOHOMETPUIECKHUX (HYHKIUI
YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/4735/start/
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
https://resh.edu.ru/subject/lesson/6314/start/
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
https://resh.edu.ru/subject/lesson/6314/start/
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI
90 [TpeoOpa3oBaHue TPUTOHOMETPUICCKUX https://resh.edu.ru/subject/lesson/6314/start/
BBIPAKECHUI
91 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX https://resh.edu.ru/subject/lesson/6314/start/
BBIPa)KCHUI
92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://resh.edu.ru/subject/lesson/6314/start/
BBIPa)KCHUI
93 [TpeoOpa3oBaHue TPUTOHOMETPUIESCKUX https://resh.edu.ru/subject/lesson/6314/start/
BBIPAKCHUI
. https://resh.edu.ru/subject/lesson/6314/start/
94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI
. https://resh.edu.ru/subject/lesson/6314/start/
95 Pemenne TpuroHoMeTpUYeCKUX ypaBHEHUI
. https://resh.edu.ru/subject/lesson/6314/start/
96 Pemenue TpuroHoMeTprUYECKUX YpaBHEHUM



https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/4735/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/

https://resh.edu.ru/subject/lesson/6314/start/

97 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM
98 PellIeHIE TPHIOHOMETPHUECKHX ypaBHeHHii https://resh.edu.ru/subject/lesson/6314/start/
99 PellIeHIe TPHIOHOMETPHUECKHX ypaBHeHHii https://resh.edu.ru/subject/lesson/6314/start/
100 PellieHIe TPHIOHOMETPUUECKUX YpaBHeHHii https://resh.edu.ru/subject/lesson/6314/start/
101 KontponbHas padota: "TpuroHoMmeTpuieckue
BBIPAKEHUS U1 TPUTOHOMETPUUECKHE YpaBHEHUA"
ITocaenoBaTenbHOCTH, CIIOCOOBI 3a0aHUS https://resh.edu.ru/subject/lesson/4925/
102 nocJeoBaTenbHOCTeH. MeTo1 MaTeMaTu4ecKon
WUHIYKIHH
MOHOTOHHBIC M OTPaHUYCHHBIC https://resh.edu.ru/
103 mocJieI0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJbIX
104 Apudmernueckas nporpeccust https://resh.edu.ru/
105 ['eomeTpuueckas nporpeccus https://resh.edu.ru/
106 beckoneuyHo yObIBaroIasi reoMeTpruiecKas
nporpeccust
107 Cymma 6GCK0HquHo yOBbIBaroIIeH
T€OMETPUUYECKON TTPOTPECCUH
108 JIMHEHBIN ¥ SKCTIOHEHIMAIbHbIA pocT. Yncio
e. Dopmyna CI0KHBIX MPOIEHTOB
109 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN pocT. Yncio
e. @opmyJia CI0KHBIX MPOLIEHTOB
110 Hcnons3oBanne mporpeccuu Jyisi pemieHus
pealIbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
111 KOHTpOJIBHE}'}I pabora: "[locnenoBaTeTbHOCTH U
MIPOrpeccuu
112 HenpepbiBabie GyHKIMH 1 UX CBOICTBA https://resh.edu.ru/subject/lesson/6112/



https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/4925/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6112/

Touka pa3pbiBa. ACUMITOTHI T'paUKOB

https://resh.edu.ru/

113 o
byHKIII
https://resh.edu.ru/
114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
https://resh.edu.ru/
115 CaoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE
https://resh.edu.ru/subject/lesson/4923/
116 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB
https://resh.edu.ru/subject/lesson/6114/
117 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB
https://resh.edu.ru/
118 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB
[IprMeHEeHMEe CBOICTE HEIIPEDEIBHEIX KLVt https://resh.edu.ru/subject/lesson/3954/
119 p pep bynx
JUISL peIIeHus 3a/1a4
[IprMeHEeHMEe CBOICTE HEIIPEDEIBHEIX KLVt https://resh.edu.ru/subject/lesson/4922/
120 p pep bynx
JUISL peIIeHus 3a/1a4
https://resh.edu.ru/subject/lesson/6114/
121 IlepBas u BTOpas Npou3BOIHbIE PYHKIIUU
122 OnpeiesieHne, TeOMETPUYECKHii CMBICT https://resh.edu.ru/
MIPOU3BOIHOMN
123 Onpesienenue, GU3MIECKHil CMBICIT https://resh.edu.ru/
MIPOU3BOIHOMN
https://resh.edu.ru/
124 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKINUN
https://resh.edu.ru/
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy GyHKINUN
) ps: . .
126 [Tpon3BoHBIE NIEMEHTAPHBIX (QYHKIUI hitps. ffresh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/
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https://resh.edu.ru/

127 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1

128 [Tpou3BoHAS CyMMBI, IIPOU3BEICHMUS, YJACTHOTO 1 https://resh.edu.ru/
Y KOMITO3UIMH (yHKIIUN

129 [Tpou3BoHAS CyMMBI, IPOU3BEICHUS, YACTHOTO 1 https://resh.edu.ru/
Y KOMITO3UIIMH (QYHKIIUN

130 [Tpou3BoIHAs CYMMBI, IPOU3BEIEHHS, YACTHOTO 1 https:/resh.edu.ru/
¥ KOMIO3UIHAH (DYHKITAH

131 Konrponbnas padota: "[IponsBoaHas” 1 1

132 [ToBTOpeHue, 00001ICHNE, CUCTEMATU3AIIHS 1
3HaHuil: "YpaBHeHUs"

133 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

134 Wrorosas koHTpoJibHasE paboTa 1 1

135 HToroBast KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10



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

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne ni/m Tema ypoka Beero KourpoJibHbie uudposbie
padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 [IpuMeHeHne npou3BOIHOM K UCCIETOBAHUIO 1
(yHKIHMI HAa MOHOTOHHOCTb U OKCTPEMYMBI
2 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(GYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHenne NPOU3BOIHOM K HCCIIEIOBAHUIO
3 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHenne NPOU3BOIHOM K HCCIIEIOBAHUIO
4 N 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(yHKIMI HA MOHOTOHHOCTbD U OKCTPEMYMBI
IIpuMenenne NPOU3BOIHOM K HUCCIIEIOBAHUIO
6 N 1
(GyHKIIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYEHMS HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
8 Haxoxnenue HanOOJIBIIEro ¥ HAaUMEHBIIIETO 1
3HAaYeHUS HEMPEPHIBHON PYHKIIMU HA OTPE3KE
9 Haxoxxnenne HanOOJIBIIEro ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
10 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITNN HA OTPE3KE
11 Haxoxxnenne HanOOJIBIIIEro ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke
12 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUU HA OTPE3KE
13 [IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS 1
HaWJTy4dlIero pelieHus B MPUKIAIHBIX 3a/1a4ax
14 [IpumeneHnne npou3BOIHOM JUIsl HAXO0XKACHUS 1




HaWJIy4dlaero pCeuiCHUA B IIPUKIAJHBIX 3aJadax

[IpuMeHeHne MPON3BOTHOM JIJIst OTIPEICTICHUS

15 CKOPOCTH U YCKOPEHUS IIpoliecca, 3aJaHHOTO 1
dhopmymoit miu rpagukom
[IpumeHneHne mpou3BOTHON I OMpe/IeIICHUs

16 CKOPOCTU U YCKOPEHHS Ipoliecca, 3aJaHHOTO 1
hopmymoit uiu rpagukom

17 Kommnosurus dbyHkimit 1

18 Kommnosurus dbyHkimit 1

19 Komnozumust pyHKImit 1

20 FGOMeTpI/IquIfI/Ie o0Opa3bl ypaBHEHM Ha 1
KOOPJIUHATHOMN TUIOCKOCTH

21 FeOMeTqueCIEHe o0pa3bl ypaBHEHHI Ha 1
KOOPJAMHATHOH MJIOCKOCTH

29 KonTponbnas pabora: "}/'I'CCJ'IGIIOBaHI/Ie GyHKIUH C 1
MOMOILBIO TPOM3BOIHON

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO 1
IepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26 WuTerpain. ['eomeTpruyeckuii CMbICI HHTErpaia 1

7 Brruucnienue onpeneaéHHOro HHTErpaja 1o 1
dhopmyne HeroTona-Jleitonauma

28 Brraucrienmne onpeneaéHHOTO HHTETpaja 1Mo 1
dopmyne Hetotona-Jleitoauma

29 [IpuMmeHeHne nHTEerpana s HaX 0K IACHUS 1
TJI0IA e TIIIOCKUX PUTyp

30 [TpumeHeHne uHTErpana A1 HaX0XKACHUs 00HEMOB 1

IrCOMECTPHUICCKUX TCII




[Tpumeps permenuit nuddepeHImarIbHbIX

31 . 1
ypaBHEHHH

32 HpI/IMepHupemeHm”I Qg QepeHIraIbHbIX 1
ypaBHEHHH
MaremMaTHueckoe MOJCJIMPOBAHUE PEATIbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU(PepeHIIHaTbHBIX 1
ypaBHEHUU

34 KOHTpOJ‘II:'Ha}I pabora: "IlepBooOpa3Has u 1
MHTETpal

35 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U 1
rpaduku

36 Tpuronomerpuyeckue GyHKIHMH, UX CBOMCTBA U 1
rpaduku

37 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U 1
rpaduxu

38 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U 1
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U 1
rpaduku

40 OT160p KOpHEN TPHTOHOMETPHECKHX ypaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH

41 OT160p KOpHEN TPHTOHOMETPHECKHX ypaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPY)KHOCTH

42 OT10op KOpHEH TPHTOHOMETPHYECKHX ypaBHEHHUH C 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

43 OT160p KOpHEN TPHTOHOMETPHECKHX ypaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPY)KHOCTH

44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

45 PereHre TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PereHre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1




Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (DYHKITHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METOBI PELICHUS MTOKa3aTeNIbHbIX
HEPABEHCTB

50 OCHOBHBIE METO/bI PELICHUS TIOKA3aTENbHbIX
HEPaBEHCTB

51 OcHOBHBIE METOBI PELICHUS TTOKa3aTeNbHBIX
HEPAaBEHCTB

52 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX
HEPaBEHCTB

53 OcCHOBHBIE METO/BI PELIEHUS JIOrapU(PMUIECKIX
HEPaBEHCTB

54 OcHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX
HEPaBEHCTB

55 OcCHOBHBIE METOBI PELIECHUS JTOrapu(PMUYECKUX
HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeLICHUS JIOrapu(PMUUECKUX
HEPaBEHCTB

57 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATBHBIX
HEPABEHCTB

58 OCHOBHBIE METOBI PELICHUS UPPALIOHATbHBIX
HEPABEHCTB

59 OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METOBI PELICHUS UPPALIOHATbHBIX
HEPABEHCTB

61 Fpa(puqecime METO/IbI pEIIeHUs] UPPALTMOHAIBHBIX
ypaBHEHHI

62 l“pa(bnqecime METO/IbI PEIIEHUs UPPAUOHATIBHBIX
ypaBHEHUN

63 I'padmyeckue MeToAbI perieHus MOKa3aTeNbHbBIX




ypaBHEHUU

I'padmyeckue MeToabl peleHus MoKa3aTeIbHbIX

64
HEPABCHCTB

65 Fpa(buqecime METO/IbI pEeIIeHUs JIorapu(PMUIECKUX
ypaBHEHUM

66 I'paduaeckue MeToAbI pemIeHus JoTapuGMUIECKUX
HEPABCHCTB

67 I'paduueckue METOIBI PEeICHHS JTOTaAPHUPMHUIECKUX
HEPaBCHCTB

68 I'padmyeckue MeTOABI peIICHUS TTOKA3aTeIbHBIX U
norapu()MUUECKUX ypaBHEHUI

69 I'paduaeckue MeTombI pelIeHUs MOKa3aTeIbHbIX U
JorapuMUICCKUX ypaBHECHUI

70 I'padmyeckue MeToABI peIICHUS TTOKA3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

71 I'pacdmyeckue MeToAbl pelieHus MoKa3aTeNbHbIX U
Jorapu(MUIECKUX HEPABEHCTB

72 Kontponbnas padota: "UppanmonaibHsie,
MOoKa3aTeabHbIC U JIOTapu(PMUUECKHe HepaBeHCTBa"
KomrmiekcHeie uncna. Anrebpandeckas u

73 TpUTOHOMETpHUYEcKas (pOopMbI 3amucu
KOMIIJIEKCHOTO YHCa
KommnekcHele yncna. AnreOpandeckas u

74 TpUTOHOMETpHUYecKast (HOpMBI 3aMucu
KOMIIJIEKCHOTO YHCIa

75 ApudmeTHIecKne onepaIiuy ¢ KOMITICKCHBIMH
YUCIaMHU

76 ApudmeTrnieckre onepanuu ¢ KOMIIEKCHBIMH
YUCTIAMH

77 H306pa>KeHI/IevKOMHJ'IeKCHI>IX YJpcen Ha
KOOPJIUHATHON TUIOCKOCTH

78 N300pakeHre KOMITJIEKCHBIX YHCET Ha




KOOp,I[PIH&THOfI IIIIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenu u3s

79 1
KOMILJICKCHOTO YHCJa

80 ®opmyiia Myaspa. KopHu N-oii crenenu u3 1
KOMILJIEKCHOTO YHCa

81 [IprMeHEeHHEe KOMITICKCHBIX YHCEN JUIS PEIICHUS 1
(U3HYECKUX B TEOMETPHUYECKUX 33124

82 KonTpomnbnas padora: "KomrekcHbie gucia' 1

83 HatypanbHble u 1iesbie uncna 1

84 HatypanbHble u 1iesbie uncna 1

85 [IprMeHeHHe TPU3HAKOB JICTUMOCTH IICJIBIX YHCEI 1

86 [IprMeHeHHe TPU3HAKOB JICTUMOCTH IICJIBIX YHCEIT 1

87 [IpuMeHeHHEe TPU3HAKOB JACTUMOCTH IENIBIX YUCEIL: 1
HOJ/I u HOK

88 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH TEJTBIX YHCEIT: 1
HOJI u» HOK

89 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH TIEJIBIX YHCEIT: 1
OCTaTKH MO MOJYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH ENbIX YHCEeI: 1
OCTaTKH O MOYITEO
[IpuMmeHeHHE TPU3HAKOB JACTUMOCTH TEJIBIX YHCEIT:

91 anroput™ EBKnuaa nms pemieHus 3aja4 B LeJbIX 1
yucaax

92 KonTposnbrast padota: "Teopus 1enbix qucen" 1

93 Cucrema 1 COBOKYITHOCTh YPaBHEHUII. 1
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIICICTBHUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHH. 1
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIICICTBHUS

95 OCHOBHBIE METOBI PEUICHUSI CUCTEM U 1
COBOKYITHOCTEH PaIlMOHAIBHBIX YPaBHEHUN

96 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 1




COBOKYITHOCTEH UPPAIlMOHATILHBIX YPaBHEHHI

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

o7 COBOKYITHOCTEH IIOKA3aTENIbHBIX YPAaBHEHUN .
98 OcHoBHbIE METO/Ibl PEIICHHS CUCTEM H 1
COBOKYIIHOCTEH I0Ka3aTeNIbHBIX YPaBHEHHH
99 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U 1
COBOKYITHOCTEH JIorapu(hMUUECKUX YpaBHEHHHA
100 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U 1
COBOKYIIHOCTEH Jorapu(MU4eCKUX YpaBHEHHM
[IpumeHeHne CUCTEM K PELIEHUI0 MAaTEMaTHYECKIX
101 3aa1 1 321 U3 PasIHHbIX oOnacreil HayKu U 1
peaJIbHOM JKU3HU, HHTEPIIPETALINS [10JIyYEHHBIX
pe3yJabTaToB
[IpuMeHeHHe crcTeM K pelIeHU0 MaTeMaTHYeCKUX
102 3aja" U 3a]1a1 U3 PasIHHbIX oOnacrell HAyKu U 1
peanbHOMN KU3HU, MHTEPIIPETAIUS TOJIy4YEeHHBIX
pe3yIbTaTOB
[IpumeHeHne HepaBEHCTB K PEIICHUIO
103 MaTeMaTHYECKUX 3aJ]1ad U 3a/1a4 U3 Pa3InyHbIX 1
oOyacTell HayKH U pealibHOM JKU3HH,
MHTEpHpeTalys NOJyYeHHBIX pe3yJIbTaToB
KonrtponbHas pabdora: "Cucremsl paliiOHaJIbHBIX,
104 VMPPALMOHAIIBHBIX ITOKA3aTEIbHBIX U 1
JorapupMUUECKUX ypaBHEHUN"
105 PanmoHnasibHble ypaBHEHHUS ¢ TapaMeTpaMHu 1
106 ParmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1
107 PannoHaneHbIE CHCTEMBI € TapaMeTpaMHU 1
108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu
109 HppainoHajibHble CUCTEMBI € TapaMeTPaMHU 1
110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1

napameTpamu




111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU 1

119 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpuueckue ypaBHEHHUs C IapaMeTpamMu 1

115 TpuronomeTpuuecKkre HEPaBeHCTBA C apAMETPAMHU 1

116 TpuroHomMeTpuyecKre CHCTEMBI C TapaMeTPaMH 1
[TocTpoenue u uccneqoBaHre MaTEMaTUYECKUX

117 MOZEJIEH peaIbHBIX CUTYALIM C IIOMOLIBIO 1
ypaBHEHUH C mapameTpaMu
[TocTpoenue u ucciegoBaHne MaTEMaTHUECKUX

118 MOJIENIEN PEATbHBIX CUTyalllid C IIOMOILBIO CUCTEM 1
ypaBHEHUH C mapameTpaMu
[TocTpoenue u uccneqoBaHre MaTEMaTUYECKUX

119 MOJIENIEN PEATTbHBIX CUTYyalllid C OMOILBIO CUCTEM 1
ypaBHEHUH C mapamMeTpaMu

120 KontponbHas pabora: "3anauu ¢ mapamerpamu” 1

121 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1
3HaHui: "YpaBHeHUs"

199 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 1
3HaHui: "YpaBHeHus"

123 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 1
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHH"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBencrna"

195 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 1
3HaHui: "HepaBeHncrna"

126 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1
3HaHuil: "HepaBencrsa"

197 [ToBTOpeHME, 06001IIeHNE, CUCTEMAaTH3aIlUs 1

3HaHuil: "l[IpousBoaHas u e€ npumeHenue"




198 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "l[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpeHue, 060061IeHNE, CHCTEMATH3ALHS 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
130 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1
3HaHui: "MHTErpan u ero npumMeHeHue"
131 [ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3aIUs 1
3HaHui: "OyHkun"
139 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3 AL 1
3HaHui: "Oyakun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "Oyakun"
134 Hrorosas KoHTpoOJIbHASI paboTa 1 1
135 Wrorosas KoHTpoOJIbHAST paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINsT 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




no teme «[lencTBmTe/IbHbIE YMCNa»

Bapuanr 1
%ﬁ§,35 2
1. Beruumcmute: 1) —5; 2) (3 2\/1_6)
159.272.373

2. WsectHo, 4o 12* = 3. Haittn 12771,

1 )\/§+1 . 2) 3\/&+W ) %

3. Bumonuuts geiictsus (a>0, b> 0): 1) a** V5 - (ﬁ ; a

4. C . 2\7 2 g_ N7 2 V7
. CpaBuuTb uncia: 1) (;) u (;) . 2) (4,2)Vu (45)

5. 3amucaTh OECKOHEUHYIO IEPUOANYECKYIO AecITUUHYIO 1po0k 0,2(7) B BHIe 0OBIKHOBEHHOM.

1 1 1
6. anocmu( iz az_z) 2 npua>0,a# 1.
a+2a2+1 a-1 az
Bapmnanr 2
9.5/7¢.90 2
1. BLIHHCHHTBI)ﬂ ; 2) (3\/ 3\/81)
44..27 5

o x4
2. W3BecTHO, uTo 8* = 5. Haiitu 8§ %2,

V3 55
3. Bemomauauts geticteus (@>0, b>0): 1) (a‘/§+1) . L; 2) M _ %
av3 Vb

_3 _s
Cpasuuth yncna: 1) (0,7) su (0,7) s, 2) (7r)‘/§ U (3,14)@.

5. 3anucaTbh GECKOHEUHYIO MEPHOAMUYECKYIO AeCATHUHYIO 1poOb 0,3(1) B Buge 0OBIKHOBEHHOM.

1 1 _1
6. anocnns( - le_yf) (%) * mpux >0,y > 0.

3 1
xX4+x2y4 x4+y4



KoHTponbHaa pabora Ne 2

no Teme «CteneHHasa GyHKUUA. MppaLMoHa/bHble ypaBHEHUA U HEpaBeHCTBa»



-5

Bapmnant 1
1. Haiitn oGmacts onpeencuus GyHkumn y = V4 — X2,

2. 300pa3uth 3cku3 rpaduka GyHKIUHA Y = X
1) BbIsICHUTH, HA KAKUX TPOMEXKYTKAX (PyHKIIMs yObIBACT

2) CpaBHUTH YHuCIa: a) (%)_5 ul; 6) 32 °u (3\/5)_5.
DVx+2=+vV3—-x; dVl—-x=x+1;

3. Pemuts ypaBHenue: 1) V1 —x = 3;

HV2x+5— Vx+6=1.
4. HaiATv dyHKLMIO, 06paTHYIO K GyHKLMK Y = (X - 8) ~',yKasaTb €& 061acTb onpeaeneHna U MHOXKECTBO 3HaUeHUIA

5. PewwnTb HepaBeHcTBOVX + 8 > X + 2.

Bapunanr 2
1
=(x*—-9) s,

1. Haiiti oGnacTs onpenenenus GyHKIIUA Y =
2. W300pa3uth 3cku3 rpaduka QyHKIHH Yy - e,
1) BbIsICHUTH, HA KAKUX IPOMEXKYTKAX (DYHKIIMS BO3pacTaer.
1\~ 6. -6
" E) . 6) 42 % ul.
DV5—x=+Vx—2; VI+x=1-x;

X

6
2) CpaBHUTP ynCla: a) (5) (
3. Pemmuts ypaBHeHue: 1) Vx — 2 = 4;

4)V3x+1— Vx+8=1.



4. Halttn dyHKUMIO, 06paTHYIO K GYHKLMM Y = 2(x + 6) ~',yKasaTb eé 061acTb OnNpeaeneHns U MHOXECTBO 3HaUeHUi

5. PelwnTb HepaBeHcTBOVX — 3 > X — 5.

Konmponwvnas paboma Ne 3
o Teme «[lokaszarenbHas ¢pyHkus. [lokazarenbHbIC ypaBHEHHS 1 HEPABSHCTBA»

Bapunanr 1

1\ 2-3x
1. Pemuts ypaBuenue: 1) (E) =25; 2)4*+2*-20=0.

X
2. Pemuth HepaBeHCTBOG) > 1&.
X—y =4

3. Pemuts cucremy ypaBHeHHﬁ{ x4y — 95




] x—6 1 2 x?=1
4. Pemwuth HepaBeHCTBO: 1) (\/g) < 2) (E)
5. Pemmmth ypaBHenme 7x*+1+ 3-7x= 2x+54+ 3 - 2x,

Bapuanr 2

1. Pemmts ypasuenue:1) (0,1) %3 =10; 2)9* -7-3*-18=0.
1\* _s5
2. Pemmts HepaBeHCTBo(l E) <z

X+y=-2;

3. Pemuts cuctemy ypaBHeHHﬁ{6X 5y — 36,

x%—4
4. PemuTh HepaBeHCTBO: 1) (%)XM > %i 2) (15) =L

5. Pemuth ypaBHeHmE3X *3 + 3x=5-2x+4 . 17 - 2%,



KoHTponbHasa pabota Ne 4
no Teme «Jlorapudmmyeckas byHKUMA»

Bapwanr 1
1. Beramenuts: 1) log: 16;  2) 51F109s3: 3)log; 135 — logs 20 + 2 logs 6.
2

) o 1 X
2. B ogHO¥ cucTeMe KOOpAWHAT CXeMaTHIeCKH TIOCTPOUTh Tpaduku GyHKImid y=log: x, y=(z) .
4

3 4
3. CpaBHUTH YHCIIa loglz ulog: =
2 2

4. Pemuth ypaBHeHuelogs(2x — 1) = 2.



5. Pemnts HepaBenctBologi(x — 5) > 1.
3

6. Pemmuts ypaBuenue log, (x —2) + log,x = 3.
/. Pemuts ypauenueloggX + log zx = 14.

8. Pemmts HepaBeHcTBOlogix — 2 logsx < 3.

Bapuanr 2

21log17

. Bpruucnure:1) log; %; 2) G) 3, 3)log,56+2log, 12 — log, 63.
B oziHO# cucTeMe KOOPIMHAT CXeMaTHYECKH MOCTPOUTh rpaduku GyHKIMA Y = log, x, Y = 4%,
CpaBuuts uncnalogg o % u logpo g.

. Pemmutsh ypaBuenuelog,(2x+ 3) = 3.

. Pemmrs ypaBuenunelogs (x — 8) + logsx = 2.

1

2

3

4

5. Pemmts HepaBenctBologs(x — 3) < 2.

6

/. Pemmnts ypaBuenuelog zX + loge x = 10.
8

Pemmts HepaeHcTBOlogsx — 3 log,x < 4.






KoHTponbHana paborta Ne 5

no Teme « TpUroHomeTpu4eckme Gopmybi»

Bapuwanr 1

. 19
Boraucnute: 1) cos 765°;  2) sin—.
. 5
Breraucnutsb sin a, ecaucos a = Y n —oen<a < —5m.

3
cos(m— a)+ cos(5n+ a)

Vupoctuts Beipakenue: 1) sin(a + B) + sin(a — B); 2) 72 cos(—a)sin(— @

. T . 31
Pemnts ypaBHeHuesin (5 - 3x) cos 2x — 1 = sin 3x cos (7 - ZX).

Jloka3aTh TOXECTBOCOS 4 + 1 = %sin 4a - (ctga — tga).

Bapuanr 2

. 19
Bbrauciute 1) sin765°;  2) COS —Tr.
. 7 5
Brerancnutecos a, ecmusina = 0,3 U — 5T <a < -5

3
cos(En— a)+ cos(m+ a)

Vupoctuts Beipaskenne 1) cos(a — ) — cos(a + B) 2) —
1+2 cos(—a)-sin( a-— 5)

3

Pemmuth ypaBHEHHECOS (? + X) cos3x —cos(r — x) - sin3x = —1.



5. Jlokazats ToxxaectBo(tg a + ctg a)(1 — cos4a) = 4sin 2a.

KonTtpoabsnas padora Ne 6
10 TEME ((TpI/IFOHOMeTpI/I‘-IeCKI/Ie YpaBHCHU

Bapnant 1
Pemmts ypauenne: 1) V2 cosx —1=0; 2) 3tg2x + V3 +0.
Haiitu pemenue ypaBHeHUs sing = - %Ha orpeske [0; 3m].

Pemuts ypaBHeHue 1) 3cosx — cos?x = 0;



2) 6sin > —sin x = 1; 3)4sinx+5cosx=4;  4)sin*x + cos*x = cos*2x + 0,25.
Bapuanr 2
Pemmts ypaBuenune: 1) V2 sinsx —1=0; 2) tgg -3 +0.

o X 1
Haiitn pernenne ypaBHenus cos> = ~Ha otpeske [0 4r].

Pemmuts ypaBHenue 1) sin?x —sinx = 0;
2) 10 cos’x + 3 cos x = 1: 3)5sinx+cosx=5;  4)sin*x + cos’x =sin®2x - 0,5.




KoHTponbHana paborta Ne7

no Teme «TpuroHomeTpuyeckne GyHKLMU»

Bapuaum 1

1. Haiiaute o6nacth onpeaesneHusi © MHOXKECTBO 3HaUYeHUN (PYHKIIMHU y = 2 COSX.

2. BoiacHuTe, ABISIETCS M GYHKIHS y = SINX — (X 4€THOM MM HEYESTHOM.

3. U3oOpasute cxemarnuecku rpaduk GyHkun y = SinX+ 1 Ha oTpeske [— g; 27'[].

4. Haiigute HauOoIIbIICe U HAMMEHBIIICE 3HAYCHUS PyHKIMHU y = 3SINX-COSX + 1.

5. Toctpoiite rpadux pyakuun y = 0,5 CoSX — 2. [Ipu kakux 3HaUCHUSIX X QYHKIUS Bo3pacTaeT? YObiBaeT?
BapuaHm 2

1. Haiiaute o6macth onpeaesieHnust © MHOXKECTBO 3HaueHnud pyHkmuu y = 0,5 COSX.

2. Bericaure, sBnsieTcs i QYHKIHS Y = COSX—X? UETHOI I HEYETHOIA.

3. H3o0pa3ute cxeMaTudecku rpaguk GyHKIIUH Yy = COSX- | Ha oTpe3ke [— g; 271].

&

. 1 1.
Haiinure Haubosbiliee 1 HAaMMEHbIIee 3HaUeHUs QYHKIUHU Y = 3 cos?x — 3 sin?x+ 1.

[Moctpoiite rpaduk dpyukiuu y = 2sinx+ 1. [Ipu kakux 3HaueHHUsx X QyHKIUs Bo3pactaet? YObiBaet?

KoHTponbHasa paboTta no anrebpe No8

no teme «Anrebpavyeckue ypaBHeHUs. CUCTEMbI HETMHEMHBIX YPaBHEHWUIA»



5.

Bapuaum |

BbII'IOl'IHVITb AeneHne mHOro4s1eHoB:
(x4 +x3 4+ x? —x—2): (x3 +x—2).
HallTn aeicTBUTEeNbHbIE KOPHM YPaBHEHMA:

2x* +3x® —10x*> - 5x—-6=0.

PewunTtb ypaBHeHuUE:
4x*  AX  9X+2
X—2 X+3 x°+x-6

PelwnTb cMcTeEMY ypaBHEHUI:
2

2X° —y =2,

x—y=1

PewwunTb 3agauy:
Mnowaas NPAMOYrosIbHOrO TPEYro/ibHUKa paBHa 15 cm?, a cymma ero KaTetos pasHa 11 cm. HaitTu KaTeTbl 3TOro Tpeyro/ibHuKa.

BapuaHm 2
BbINONHUTL AeNeHNe MHOFOY/1eHOB:

(2x4 +2x% —5x? — 2): (x2 +X— 2)_

HaiiTn geicTBuTeNnbHbIe KOPHU YpaBHEHUA:
3x* +3x°-8x>—-2x+4=0.



Pewntb ypaBHeHuMe:
x? X 11x —12
+ =
X+3 X—-2 X +X-6

Pemmnth cucremy ypaBHEHUM:
2 2

x* —xy? —y? =19,
X—y=7
PewnTtb 3agauvy:

Cymma amaroHanei pomba pasHa 49 cm, a naowaab 3Toro pomba pasHa

294 cm?. Hat agmaroHann pomba.






UToroBas KOHTpo/bHaA paboTa

Bapunanr 1

1. Pewwume nepasencmeo x*(2x + 1)(x - 3) = 0.

2. Pewume VypaeHerue.




W NFRFE R =204 -3 42 =52 g)log, %~ log,V2x = — .

2

3. Ckonbko KopHeii umeem ypasuenue 200S°X — sin (X - g) + tgxtg(x + g) = 0 na npomexcymee (0; 2n)? Yxaoscume ux.

1 —2x+1
. (—) > 32,
4. Hau()ume uejivle peuerHus cucmemsvl HepaseHcmse. 2

log,(x—6)* <1.

Bapuanr 2
x%(x—2)
1. Pewume nepaserncmeo
8x+4

2. Pewume YpbaeHeHue.

Q) NX+7+Vx—2=9;6)5-7-52 =90; 6)logs=+ logsV5x = 2.

3. Ckonvko KopHeu umeem ypasHeHue sin®x + cos’2x + COSZ( g + 2x) cosxtgx = I na npomescymre (0; 271)? Yrasxcume ux.

- 1
32X 6 < —,
27

log;(1 —x)? < 2.

4. Hatioume yejivle peueHuA Cucmemyspl HepaserHCcms. {









