MHWHHUCTEPCTBO MPOCBEIIEHAS POCCUIICKOM ®EJEPAIINUN
JenaprameHT oOpa3oBaHusi U HAyKu TroMeHcKo# o0J1acTn

OTtaen o0pa3oBaHusi ApMHU30HCKOTI0 MYHUIIMIIAJIBLHOTO pailoHa

MAOY Apmusonckas COII
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MeTtoauueckuM COBETOM — 3aMeCcTUTeNb qupektopa  Jupekrtop

no YBP

Censankuna E.JI. Kaxanosa JI.C.

[Iporokos Ne 1 06yxoBa 0. ITpukas Ne 52-oc
oT «26» 08 2024 . Q6508 2024 1. 0T «30» 08 2024r.

PABOYAS ITPOI'PAMMA

(ID 6304149)

Y4eOHOro npeamMera «AJjredpa u Ha4YaJIa MATEMATHYECKOI0 AaHAJIU3A.
Yriay0JieHHbI YPOBEHb)

1151 ooyuaromuxest 10 — 11 kiaccos



INOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIii Kypc «Anrebpa W Hadaa MaTeMaTHYECKOTO aHalu3a» SIBISETCS
OIHUM M3 Hamboyiee 3HAYMMBIX B MPOTpPaMMe CpEeIHero oOIero oOpa3oBaHUSA,
MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y asis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIILICHHE 00yJaromuXxcsi Ha YpPOBHE, HEOOXOIUMOM
JUTST OCBOCHUS WH(POPMATUKH, OOIIECTBO3HAHUS, UICTOPHUH, CIIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydJarommecs OBJIa/IeBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoi hopme.

Y4eOHbIl Kypc anreOpbl W Hauajdl MAaTeMaTHYeCKOTO aHallu3a 3aKja/lbIBacT
OCHOBY JUIsSl YCIICITHOTO OBJIAJICHUS 3aKOHAMH (M3HMKH, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHUsA U B
MIOBCETHEBHOH XM3HHU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU W JIOTHUECKU
CTPOTMMH KOHCTPYKIIMSMHU aireOpbl M MaTeMaTHYeCKOTO aHaiu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJIOTHIO, (opMuUpyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome m3yuenuss yueOHOro Kypca «AnrebOpa u Hadansa MaTeMaTHYECKOTO
aHaln3a» 00ydYaroluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 337ad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTeMaTUYECKUX MOJIENIC peallbHbIX CUTYalUH,
UHTEPIIPETAlUd  TOJYYCHHBIX  PEIICHWH, 3HAKOMATCS C  MpPUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHUpPOAE, HAayKe H HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIii Kypc 00nanaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsi Kak uepe3 Y4eOHbI Marepualn, CIOCOOCTBYIOIIUMA
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHuPHUKy ydeOHOH
JESTEIIbHOCTH, TpeOyIomeld MPOJODKUTEIIBHON  KOHIIEHTpAallud  BHUMAaHWUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYy4YEHHBIN
pe3yJbTar.

B ocHoBe metomuku oOydeHuss anreOpe W HadajgaM MaTeMaTUYECKOTO
aHaIM3a JISKUT ACSITETbHOCTHBIN MPUHITUI O0YUICHHSI.



B crpyktype yueOHOro kypca «Anrebpa M Haudajga MaTEeMaTHYECKOTO
aHaJln3a» BbIAETEHBI CICAYIOUINE COAEpKaTeIbHO-METOANYecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEeMaTUYecKoro aHamuza», «MHoxecTBa M JiIoTMKa». Bce OCHOBHbIE
COJIepPKaTeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCsd Ha MPOTSDKEHUM JBYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro 001mero oOpa3oBaHMs, €CTECTBEHHO JOTIOIHSS
JIpyr Ipyra U MOCTEIEHHO HACHIIAasCh HOBBIMH TeMaMd U paszjaenamu. JlaHHBIH
y4eOHBIM KypC SBJISETCS HWHTErPaTUBHBIM, TOCKOJIBKY OOBEIUHACT B ceoe
COJIep>KaHUE HECKOJIbKUX MAaTeMAaTUYECKUX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromuecs OBJAJIEBAlOT BCE Ooiiee
HMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIeI0BaTEIbHO (POPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYEeCKyld MOJAENIb peaabHON
CUTYaIluH, IPUMEHATh 3HAHUS, TIOJYyYEHHbIE IPU M3YYCHUH YIeOHOTO Kypca, s
pellIeHUsI CaMOCTOSITENIFHO CHOPMYIUPOBAHHONW MaTeMAaTUYECKOM 3a/auu, a 3aTeM
UHTEPIIPETUPOBATH CBON OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYMCICHUS» 3aBepIIaeT
(dbopMHpOBaHHE HABBIKOB MCIOJI30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4yaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercs  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAaHUE Pa3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIC BBIpAXXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBbIC OOYYalONIMMCs MHOJKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOICTBEHHBIE €My crenuduueckue 3amadd W OINepalyu: JAeJCHHe HaIemo,
OTIEpUPOBAaHME OCTaTKaMW HAa MHOXKECTBE IIeNIbIX YHCEeN, OCOOBbIe CBOWCTBA
palMoHaNbHBIX M UPPAMOHATIBHBIX YHCEN, apu(PMETUUECKUE OINEpaliu, a TaKkxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHM Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCIOJIb3YyEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS [JIsl PEIICHUs Pa3TUYHbIX 3a7ad
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd W €€ poiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCHOJIB3YIOTCS O00O0OILIeHHE U
KOHKpETH3aIHsl.

JIunust «YpaBHEHUS! U HEPABEHCTBA» pPEANM3YETCS Ha MPOTSHKEHUM BCETO
o0y4yeHUs: Ha YpOBHE CpeaHero oOIero o0pa3oBaHMs, MOCKOJIbKY B KaXIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3aaad. B
pe3ynpTaTe OOyYalolIUecs OBJAJCBAIOT PAa3JIMYHBIMH METOJAAMH  PEIICHUS



paloHaIbHBIX, HPPAIMOHATBHBIX, IOKA3aTENbHBIX, JOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHUU, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
colepkanmx mapameTpbl. [lomydyeHHbIE yMEHHUS IIMPOKO HCIONB3YIOTCA TMpHU
UCCIIEOBAaHUM (PYHKIMH C IOMOUIbKO MPOU3BOJHOM, IPU PELIEHUU MPUKIAJHbBIX
3a/1a4 U 33]]a4 Ha HaX0)K/IeHUE HauOOJIbIIMX U HAaUMEHbIINX 3HAYEHUN (YHKIUU.
Jlannast copepkarenbHasi IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1o  QopmyiaMm, MpeoOpa3oBaHUs  PallMOHAIbHBIX,
UPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHUM, a TaKkKe BBIPAKECHUH,
COJlepKallluX CTeNeHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandecKkoro
MaTepuaga IOPOUCXOAMT  JAJbHEHIIee  pa3BUTHE  ANTOPUTMHUYECKOIO U
abCTPaKTHOTO MBILUICHUS OOy4arolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHudd, pabOTbl €  CHUMBOJBHBIMU  (opMamH,  MPEICTaBICHUSA
3aKOHOMEPHOCTEH W 3aBHUCHMOCTEHl B BHJE PAaBEHCTB M HEPABEHCTB. AjreOpa
npeniaraeT d(QQPEeKTUBHbIE WHCTPYMEHTBHI JJIA PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ]1a4, HArJsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOonMYeckass JUHUS «DyHKIUM U TpaduKW» TECHO
nepeneTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JJa€T MOCIEA0BATEIBHOCTh U3YUEHHUS MaTepuana. M3yuenne creneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUA, UX CBONUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pelIeHus 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBSA3aHO KaK ¢ MATEMAaTHUYECKUM aHATH30M,
TaK W C pEIICHHEeM ypaBHEHWH W HepaBeHCTB. [Ipm 3TOM Oo0nbIIOe BHUMAaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (OpMyJIaMH 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJTUYMHAMHU, MCCIENO0BAaTh MOJY4YCHHbIE (PYHKIHH, CTPOUTH HX
rpaduku. MaTtepuai 3Tol cojiepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN
¥ HaBBIKOB, MO3BOJIAIONINX BBIPAKATh 3aBUCUMOCTH MEXKAY BEIWYMHAMH B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHus «Hauama mareMaTudeckoro aHaim3a» MO3BOJIAET
CYLIECTBEHHO PAaCHUIMPUTh KPYI KaK MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYNHBIX O0OYYAIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONpPENeNaTb WX HAUOONbIIME W HAaWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOUIAAd (QUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHas conepikareibHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTEeMaTHYEeCKHX MOJCNeH pealbHbIX CUTYyaIlHi,
MO3BOJIACT HAXOJUTh HAWIydlllee pEIICHHEe B TPUKIATHBIX, B TOM YHCIE
COLIMATIbHO-3KOHOMUYECKHUX, 33/layaxX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTH4YE€CKOIO



aHanMM3a CIOCOOCTBYET pPa3BUTHIO a0CTPaKTHOTO, (HOPMaTBLHO-IOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUW pPACHO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HAayKe, TEXHUKE W HCKyccTBe. OOywaromuecs y3HA[OT O
BBITAIOIINXCST pe3yJbTaTaX, MOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKU. TeopeThko-
MHO>KECTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTHKU
U TIpe[iaraloT HamOoJee YHUBEPCAIBHBIM SI3bIK, OOBECIUHSIONIUN BCE pPa3aeiibl
MaTeMaTHKU H € TPUIOKCHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaroImeMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMAaTHKH W KMCIOJb30BaTh €r0 JUIT BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEeMaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHMW U CIIEJOBAHUE OIPEICIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHoM kypce «Anrebpa W HadaJla MAaTeMAaTHYECKOTO aHAIIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH peallbHbIX
CUTyallui, WMCCIENAOBaHUS JTHX MOJENed C IOMOINBIO ammapara aireOpbl u
MaTEeMaTHYECKOTO aHaJln3a, WHTEPIPETAIMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/IaHusl BIUICTCHBI B KQXKJIBIN U3 Pa3/IesIOB IPOTPaMMBbI, TOCKOJIbKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCIIOJNB3YETCs IS pelieHus] MPUKIaAHBIX 3anad. [lpu
pElICHUU  pCAJbHBIX  NPAKTUYCCKUX  3aJad  OOydYaromuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, yYMEHHE HaXOAHWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJIb30BAaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBaTh  MPOOJIEMy.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAJIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHATH3ay.

Ha wusydyenme yuyeOHOro Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckne  omepar ¢ JCUCTBUTENBHBIMH  YHclIaMu.  Moyib
JEUCTBUTEIBLHOTO YHUCIa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHUS, TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JJIS PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIICM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHIE€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI IEJBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUMCIOBBIX BBIPAKEHUM, COIEPHKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHoBHBIE METOJIbI pelieHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaKeHH, COAEpKALTUX JTOTapU(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peILIeHUs
Jorapu(pMUUECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpasoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYECHHMs, IPUMEHEHUE OIPEACIIUTENS I PEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 3a[a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. lMccnemoBaHne TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3anmHO o00paTHble (QYHKIMH.
Komnosunust ¢ynkuuit. 'paduk dyHkimu. DieMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB GYyHKIIUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil pynkunu. Hymn yskumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXKYTKE.

JluneiiHas, KBaJpaThyHas W ApOOHO-NMHEWHAas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas pyHKIMS C HATypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIHH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM I1OKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKUHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHHI.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOr0 aHAJIN3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOC/IEIOBaTeabHOCTEH. MeTton
MaTeMaTH4eCKON 15030187 911%17 8 MOHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKast Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOUIEH reOMETpHYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIMAIIBHBIN pocT. Hncino e. @opmyia CI0XKHBIX
npoleHTOB. Mcrnosib30BaHWE TIPOTrPEecCUH IS PEIICHUS pealibHbIX 3aJad
IPUKJIAJHOTO XapakTepa.



HemnpepriBabie (yHKIIMU M ux cBoWcTBa. TOuYkw paspbiBa. ACHUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEpPBIBHBIX
(GYHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUIECKUi U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (PyHKIHH.

[IpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass — CyMMBI,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUS PEaJbHBIX NPOLECCOB M SBJICHWI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHECHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanshbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
qyuces, HauOoJbmuik oOumi nenutens (ganee — HOJl) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kowmmnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYeCKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEeTT IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU. PerieHre TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3IuYHbIX o0JacTed HayKd M peaJbHOU
JKW3HU, UHTEPIIPETALMS IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPaPUKHU

I'paduk kommosunum GyHkIU. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN [UIsI HMCCIEIOBAaHUSA MPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Havana MaTeMaTH4eCcKOro aHajn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  Haxoxaenue  HamOOJbIIEr0 ¥ HAaMMEHbBIIErO0  3HAYCHUM
HENpEephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlIEero pELIEHUs B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICII WHTErpaa. Brruncnenne
onpeae€éHHoro uaTerpaia mno gopmyne Herotona-Jleibnua.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMHA 00YYAIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpOIEAYp TPaKIAHCKOrO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aUMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAYyLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHUA, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
UHTEepecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTreMaTH4YeCKOMYy  OOpa30BaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMCHCHHE MaTEeMAaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaloUIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW JesATENbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsI DPa3BUTUS LUBUJIIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
OIpezesieHUs MOHATUH, YCTAHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLWH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTH U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IUE, YCIOBHEIE,

BBIBIIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOYCHUM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIe U OT MPOTUBHOTI0), BBICTPaUBaTh apTryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS 1 BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ Yy4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTebCKHE 1eHCTBHA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYITUpPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OICHUA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATDH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH Je(UIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeaCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpPMALMIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH IpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

OoOmenne:

BOCIIPMHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS 3aJayd,
KOMMEHTHUPOBATH MOJTYYCHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YJIbTAThl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE YHHBepCcAJbHbIe y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca W pe3yjibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAITHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThI, pacrpeaciiiarh
BUJBl padoOT, JOOroBapuUBaThCs, OOCYXAAaThb NPOLECC U Pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOy4yaroOIIMICSd MOJYYUT CIIECAYIOIINE
IpEeAMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Havyajla MaTeMaTUYeCKOTO aHaTTU3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHUS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEalbHOU KU3HH;

NPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIA OKPYTJICHUS, IPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYUCICHUM;



CBOOOHO OMNEpPUPOBATH IMOHSATHEM: CTENEHb C LENbIM I[OKa3aTeseM,
UCIIOJIb30BATh MOAXOAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUN KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHATBHBIM MIOKA3aTEeNIEeM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JOrapupM 4UHCIA, IECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOJHO ONEpPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCJIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JAPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ IelbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHUIH,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWU,
MOJIECJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIIEH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH NPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTeIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUEcKHe (GOpMyIIbl AJis MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (OPMYJBI Ui PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIpQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBAThH
IIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHus (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3MIMS (yHKUMH, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUuKoB PyHKINH;

CBOOOJTHO OMEPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHUS] U MHOMKECTBO
3Ha4eHU! PYHKIWHU, HYJIU PYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMH, HaumOOJblllee M HaMMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHIATUSMU: CTETIEHHAs] PYHKLUS C HATypaJlbHBIM U
LEJNBIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HATypaJbHBIM I10Ka3aTeleM;

ONepUpOBATh TMOHATUSMH: JIMHEWHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINH, BHITIOJHSTD 3JIEMEHTApHOE MCCIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpPUPOBATh MOHATHUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M Tpa(uKH, HCHOJIb30BaTh MX TpauKu A pelieHus
YPaBHECHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3a:

CBOOOZHO OMEpUpOBaTh MOHATHIMH: apHU(PMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBLHBIN poCT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCMOJIb30BaTh NPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOHO OTIEpUPOBATH MOHATUAMHU: TTOCIEA0BATETLHOCTD, CIOCOOBI 3aJaHuUs
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KakKk aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TMOHSITHSAMU: HEMpPEPbIBHbIE (YHKIHUH, TOYKH
pa3pbiBa rpaduka pyHKIHUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHSA, HENpephIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUHN JJIs pELICHUS 3a/1a4;

CBOOOJIHO OINEpUpOBaTh MOHSATHSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IIPOU3BEAECHUS, YACTHOTO U KOMIIO3ULUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON st
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSMU: MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONUCAaHUs PEeaIbHbIX
MPOLIECCOB U SIBJICHUM, IPHU PELICHUH 3aJ1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOyyaroIIUiics MOJYYUT CIIECAYIOIIHNE
IpEeMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MAaTEMaTUYECKOIO aHAJIU3»:

Yuciia 1 BBIYMCTICHHASA:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHbIX 4ncel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JTMYHBIX [TO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIE YHCa B ajaredpanyeckoil u
TPUTOHOMETPUUYECKO (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHSATUSIMU: HPpPALMOHATBHBIE, MOKA3aTEIbHbIC U
jgorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh UX PELIECHUS C  IOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU PEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoaumbie  (HOPMYJBI  1IJIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAJIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jgorapupMUyecKrie U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEpPABEHCTBA,
CoZEpIKaIKE MOIYJIU U TapaMeTphl;

IPUMEHSTH TpaduuecKre MEeTOIbI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh peajbHble CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIUU (PYHKUUHA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (hYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS M HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTnyecKoro aHajamn3sa:

UCIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, s
OTpeNeTeHUs CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opMyJol wiu
rpaduxom;



CBOOOIHO OMEpUpOBaTh MOHATUSAMHU: MEPBOOOpa3Hasi, ONpeneaEHHbIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOuua;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp U 0OBEMBI Tell C MOMOIIbIO MHTETPaa;

UMETh IMpEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAEIUPOBAHUM Ha TpUMEpe
coctaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpUKJIaJHbIE 33aa4id, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
| MHorowiensl. PaninonanbHble YypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHUI
) Oynkiun u rpapuku. CreneHHas QyHKIUS C 2 |
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. s |
HppauunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pyHkums. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapudmudeckne ypaBHEHHUS
6 Tpuronomerpudeckue BbIpAKEHUS U » |
YpaBHEHHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NMPOrpaMMsbI Bceero Kontpoapnbie  IpakTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTbI pecypesI
| UccnenoBanme GyHKIMIA ¢ TOMOIIBIO » 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPUUECKUX (DYHKITHA. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, TOKa3aTeIbHbIE U 4 !
norapuMUYeCKre HEPaBEHCTBA
KommiekcHeie uncna 10 1
HarypanbHsle u niensie yucna 10 1
Cucrembl palliOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHU
8 3ajaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoapueie  IMpakruueckue il:syqelmﬂ :)lﬁ];l;IZOBaTenLHLIe
padoThI padoThI pecypest
| MHOXecTBO, orepanuu HajJ MHOKECTBaAMHU |
Y WX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IprMeHeHrne TeOpETUKO-MHOKECTBEHHOTO |
anrmapara 1Jid peleHus 3aaaqd
Pannonansueie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OECKOHEUYHBIC MTEPUOANIECKUE APOOH
Pannonansubie yncina. OOBIKHOBEHHBIC U
5 JeCATUYHbIE TPOOU, IPOLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
6 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
pelIeHHs TPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOei u MPOIEHTOB IS |
pelIeHHs TPUKIAIHBIX 3a1a4
3 JleicTBuTENbHBIE YKCIia. PalinoHanbHbIe U |
MppALIMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamuu ¢ |
JIEUCTBUTEIbHBIMHU YU CIIAMU
10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 |
CBOMCTBA




11

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLlMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS ENBIX U
JIpOOHO-PaLlMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHHUSA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoro4sIeHBI ¢ TIEeABIMA K0P DUITUSHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUN

18

Pemenue cucrem TMHEHHBIX YpaBHEHUM

19

Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpenesuTens i peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemenue npukinaaHbIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

23

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JVHENHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKITUH.
B3anmuo obparnbie pynkiun. Kommosumms

byHKIUI

26

I'paduk Gyakmu. InemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

OO6unacTh onpeaeneHus 1 MHOXXECTBO
3HaueHni pynkuu. Hynn dyakmmm.
[TpoMeXyTKH 3HaK MTOCTOSTHCTBA

28

YérHble 1 HeUETHBIEC (QYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMBbl 1 MUHIMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYyHKLINN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKIIu

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPAPUKOB ATUX YHKITUNA

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPaPUKOB STHX HYHKIUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom




Hrerorona

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

34 Herorona
CrenenHast GyHKINS C HATypaJIbHBIM U

35 1eIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk

36 Kontponbras padota: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHN U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH,
COJIepIKalINX CTENEHU U KOPHU
Uppanuonanbasie ypaBHeHU. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU
Uppanuonanbabie ypaBHeHU. OCHOBHbIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UppALMOHANIBHBIX YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UppalMOHATIBHBIX YPAaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
VPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
UppalMOHAIBHBIX YPaBHEHUH
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

49 KaK (yHKIIMH 0OpaTHOW CTETIeHHU C
HaTypaJlbHbIM [T0Ka3aTeleM
CoiicTBa u rpaduk KOpHs n-0if cTeNeHn

50 KaK QyHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeeM
KonTtponbhas pabdora: "CBoiicTBa u rpadux

51 KOpHs n-0u creneHu. MppanroHansHbie
ypaBHEeHHUA"

5 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMM 115
peuieHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIMM 115

peuieHusl ypaBHEHU I




ITokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUN
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METOJbI PEIIECHUS TTOKA3aTEIbHBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarensHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm yucna. CoiicTsa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

65 JlecsaTnuHbIC U HaTYpaJIbHBIC JOTaPUPMBI 1

66 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1
[IpeoOpa3oBanue BRIPAKEHUI, COLEPKALLIAX

67 ’ 1
sorapuMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
Jorapupmbl

70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

7 Hcnonp3oBanue rpadguka GyHKITUN 15 |

pelIeHNs] ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKITUN 15

73 peluieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METObI peIIeHUs Torapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
norapupMUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 KonTtponsHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMEHTa

21 CuHycC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 onpeAeieHue TPUrOHOMETPUUYECKHUX

(GyHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OIpeeNIEHNE TPUTOHOMETPUUECKHUX 1
(GyHKLUH YMCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUIN

01 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

9 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUMN

94 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUM 1

97 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

98 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHNUA"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTUYeCKOW WHIYKIIUH

MoHOTOHHBIE B OrpaHUYCHHBIC

103 nocsjaeaoBaTeabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yObIBaromasi reoMeTpuyecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBaIOIICH
TrE€OMETPUUECKOI MPOTrpeCCUn

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Yucno e. Popmysa CI0KHBIX IPOLIEHTOB

110 Hcnonbs30BaHNe MPOrpeccuu JUisl peIeHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

11 Kontponbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepoiBHBIEC QYHKIIMU U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI TPahUKOB
byHKIHHA

114 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pEIIEHUS

HEPaBEHCTB




Metoa HHTEPBAJIOB ISl PEIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIs pEIICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

121 [TepBast 1 BTOpast Npou3BOAHBIC (QYHKIIHH

122 Ornpezenenne, reOMETPUYECKUN CMBICTT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIUHA

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (DYHKIIMH

128 [TpousBogHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

129 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

130 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO Y KOMIO3HUIIMH (DYHKITUH

HTpPOJIbHAS Ta: W3BOJIHAS
131 KonTponbnas pabora: "[IponsBognas”
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHeHUsn"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuil: "OyHkuun"
134 Hrorosas KoHTpoJbHAS paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIINS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbBIe
Bcero p
padoTbI

IIpakTH4eckue
padoThI

Jara
U3YYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne NpOU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U




HAMMEHBIIETO 3HAUYCHHS HETIPEPHIBHON
(GyHKINMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIMHM Ha OTpE3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaWMEHBIIETO 3HAUYCHUSI HEMPEPBIBHON
GbyHKIIMH Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUS HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKINMU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM JJIs
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXOXJCHUS HAUJTYUIIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
OIIpEeIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpaduKom




17 Kommnosumus pyakmmit

18 Komnozunus pyHKuui

19 Kommnosumus pyakmmit

20 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM "

7 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpU4eCKUNA CMBICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOnuma

73 Brruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyse Hrerorona-Jleibauia

79 [TpumeHeHHne UHTErpaia il HaXOXKIACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [TpuMeHeHHne UHTErpaia 1 HaXOXKIACHUS
00BbEMOB reOMETPUYECKHUX TET

31 [Tpumepsr pemenuit auddepeHInaTbHbIX

ypaBHEHUI




[Tpumeps! pemenuit auddepeHInaTbHbIX

32 .
YpaBHEHHIA
Matematuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHIaTbHBIX YpaBHEHUN

34 KonTponpHas padora: "[lepBooOpasznHast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpuUeCcKux
HEPaBEHCTB

47 Perienue TpUroHOMETpUUECKUX
HEpPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHOBHBIE MCTOJbI pCHICHUSA

37 UppalMoOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'paguueckue MeTo bl peLIeHUs
UppalMOHAIBHBIX YPaBHEHHH
2 I'paduueckue MeTObI peLIeHUs
UppalMOHABHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPaBHEHUN
64 I'padguueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI peLICHUs
norapuMUYECKUX ypaBHEHUN
66 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI peLIeHUs
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padguueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

KonrponsHast padora: "UpparnuonanbHele,
MOKa3aTeIbHbIE U JOrapu(pMUUIECKHe
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYECKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

74

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKCIia

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckre onepaum ¢
KOMITJIEKCHBIMH YHCIIAMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM MIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YU CIIa

80

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI




penieHns GU3NUYECKUX U TEOMETPUUYECKUX
3a1a4

Kontponbnas padota: "KomrmuiekcHbie

82 \
qucna

83 Harypanbnble u niensie yucia

84 HarypanbHblie u 1ienble yncina

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCE

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YUCEI

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOIYIIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJBIX yucel: anroput™ EBkimna mist
pelieHus 3a/1a4y B UEeNbIX YUCIIax

9 KonrtponsHas padora: "Teopust nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-




CIIEICTBUS

95 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHaJIbHbIX YPAaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPpaLMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METOBI PELICHUSI CUCTEM U
98 COBOKYITHOCTEW IMOKa3aTeIbHbIX
yYpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH Jorapu(MUIecKux
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu()MUIECKUX
YpaBHEHUU

[IpumeneHne cucTeM K pelieHuo
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

101 pa3nuYHBIX 001acTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTYYEHHBIX
pE3yJIbTaTOB

IIpumeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

102 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTaTOB




[IprmeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3

103 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, HHTEPIIPETALUs TOJTYYEHHBIX
pE3yJIbTaTOB
Kontponbras pabdota: "Cuctemsr

104 palMOHANTBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHeHHUH"

105 ParnmonanbsHble ypaBHEHUS € TapaMeTpamMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanmonanbsHbIe cuCTEMBI C TapamMeTpaMu

108 HppannoHaiibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMmu

109 HppanuunoHaibHbIe CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApaMETPaAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 TpuroHoMeTpuuecKkrue ypaBHEHUs C
napameTpamu

115 TpuroHoMeTpuyecKrue HEPaBEHCTBA C

napameTpamu




116

TpuronoMeTpuyecKkue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccneaoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYyalluil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaAaTEMATHYCCKHUX MOI[GJIGI‘/JI PCATBbHBIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

120

KonrtponbHas pabdora: "3anauu ¢
napaMmerpamu”

121

[ToBTOpeHme, 0600IIEeH e,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, o600IIEeH e,
cucTteMaTusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBeHncrpa"

125

[ToBTOpenue, o600IIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpenue, 06001IEHNE,




cucrtemaTtusanus 3Hanui: "HepaBeHncTra"

[ToBTOpenue, 06001IeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEHNE,
128 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001IEHNE,
129 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEeHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o600IIEHNE, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEH e, |
cucrtemaTtusanus 3Hanui: "Oynkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 0600IIEeH e, |
cucTeEMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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