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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B NPOrpaMMe CPEIHEro OOLIEro oOpa30BaHUI,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYnBAET MHCTPYMEHTAIbHYIO 0a3y asis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCHMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca OOydaroIMecs OBJIAJEBaOT
YHHUBEpPCAJbHBIM SA3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTEeMAaTUYECKOTO aHalIW3a 3aKja/bIBacT
OCHOBY /Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKUUSMHU ajireOppl M MaTeMaTU4YEeCKOrOo aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U pacCykKaaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHrEe W KOHKpEeTH3aluio, a0CcTparupoBaHWE M aHAJIOTHIO, (opMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4YECKOrO
aHalnM3a» 00ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 337ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TONYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHelUUPUKy y4eOHOH
NESATEIIbHOCTH, TpPeOYIOLEeH MPOJOJDKUTENIBHON  KOHUEHTPALlMM BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIMUI 00yUEeHMS.

B crpykrype yueOHoro kypca «Ausredbpa M Hadaja MaTeMaTH4E€CKOIro
aHaJln3a» BbIIETIEHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
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MaTeMaTH4eCKOTO aHanmm3a», «MHOXECTBa W JIOTUKa». Bce OCHOBHBIC
COJIePKATEITHbHO-METOINYECKHE JIMHUU HW3YYalOTCS HAa TPOTSDKEHUHM JBYX JIET
oOy4yeHus: Ha YpPOBHE CpeAaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIH
y4eOHBI KypC SIBISICTCS WMHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIuHSIET B cebe
COJICpKaHUE HECKOJIbKUX MAaTEeMAaTHYeCKHX MAHCLIUIUIMH, TaKHX Kak anreopa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromiydecst OBJajeBaloT BcE Oosee
IIMPOKUM MATEeMAaTUISCKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYaIlu, IPUMEHATh 3HAHUS, MOJyUYECHHBIC MTPH M3yYEeHUU YIEOHOTO Kypca, JJIs
pEIIeHUsT CAaMOCTOSITEITLHO C(HOPMYITMPOBAHHONW MAaTEeMAaTHUYSCKOW 3aJ1aud, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepkarenpHO-MeTOIMYeCKass JTUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢dopMHUpOBaHHE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue yneiseTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBbHBIX BBIYHUCICHHUH, BKIIOYAIONIMX B Ce0S WCIOJIb30BaHUE Pa3TUYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXEHHS, PabOTaTh C MaTEeMaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATYPAJIbHBIX, IICNbIX,
palMOHAILHBIX M JICHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIC €My crHenuUyYecKue 3amadd W OINepalMu: JCJICHUE HAaIelo,
ONEPUPOBAHME OCTATKAMH Ha MHOXXECTBE LEJNBIX YHCEN, OCOOble CBOICTBA
palMoOHATBHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OINEpaIiy, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
braronmapsi mociieoBaTeIbHOMY PACHIMPEHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IUJIHBIX 3a7ad
dopMUpyeTCsT TPEICTaBICHUE O CIWHCTBE MAaTEMAaTHKH KaK HAyKHu M €€ pojiu B
MIOCTPOCHHH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCETO
o0y4eHHsT Ha YpPOBHE CpEIHEro oO0Iero o0Opa3oBaHMs, MOCKOJIBKY B KaXJIOM
paznene IIporpammbl NPEemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 33aad. B
pesynbraTte oOydYaromuecs OBIAEBAIOT PA3IUYHBIMH  METOJaMH  PEIICHHUS
palMoOHaNbHBIX, HUPPAIMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX ypPaBHEHHU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
coJlepKamux mapameTpbl. [loydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIPH
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UCCIIEIOBAaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannast copeprkarenbHasi TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacyéTsl 1o  dopMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKEHUU,
COJIepKalMX CTerneHn u Jjorapudmbl. brarogaps usyudeHuio anreOpandecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIEee pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUS OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKH JAETYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npepiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJI pEIIEHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToAnYeckass JUHUA «DyHKIMM U TpaduKU» TECHO
neperyieTaeTcs ¢ APYTrMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIbHOCTh U3YUYECHHs MaTepuaa. M3yuenne cTeneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIUN JJI pPEIICHUs 3a/Jad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAJM30M,
TaK U C pEHIeHHEeM ypaBHEHHUN U HepaBeHCTB. [lpu 3TOM Oo0iblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEOBAaTh MOJy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuain 3Toi cojepKaTeIbHOW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4HOi dopmMe: aHATUTHYECKOU, rpaduueckoil U cioBecHOW. Ero m3yuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AIINH, UCTIOJIb30BAaHUIO aHAJIOTHil.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHaau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIMHBIX OOYYarOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONpPENeNiaTb HUX HAWOOJIbIINE W HAWMEHBIINE
3HAYEHHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TmpoueccoB. JlaHHas colepkKaTeiapHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyalWu,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIMAIbHO-?)KOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBAMU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paCloO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTHKH B HayKe, TeXHHMKE M HCKyccTBe. OOydaromuecs y3HaIT O
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BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTnko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEZJOBAHHUE OIpPeACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIIJICHUSI.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHBIX
CUTyallui, MCCIENOBAaHUS JTUX MOJENeld C IOMOIIBI0 amnmapara airedopel U
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllii TOJYyYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesioB MPOTpaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCsS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Hauana
MaTEMaTUYECKOTO aHATTU3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Helotona. Hcnolsib3oBaHue
MOJIXOAIICH (POPMBI 3aMUCH NEUCTBUTEIBHBIX YHCEN TS PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

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

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.
Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs

Jorapu(pMUUECKUX YpaBHEHHI.



OcHOBHBIC TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeobpazoBanmue
TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienne TpuroHoMeTpuyeCcKuX ypaBHEHUN.

Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuibl 2X2, €ro TEOMETPUUYECKHU CMBICI |
CBOMCTBA, BBIYMCIICHUE €70 3HAYCHMS, IPUMEHEHUE ONPEACIIUTENS Ul PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NIpUKIAIHBIX 3a4a4 C IOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUH. lccinenoBaHne TNOCTPOCHHONW MOJENU €
MOMOILbIO MaTPHUIL U OTIPE/ICTUTENEH.

[TocTpoeHne MareMaTH4eCKUMX MOJEIEH PEAIbHON CHUTyalud C IOMOILIBIO
YPaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX O0JacTedl HayKd M peajbHOU
KU3HH.

DyHKUMY U TPaPUKH

OyHkuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIINH.
Komnosumms Qyukumii. 'papuk  ¢GyHKIMH. OieMeHTapHble TpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm yskumu.
[IpomexyTku 3HaKONocTosTHCTBa. YETHBIC M HeU€THBIE QyHKIMU. [leprnoanueckue
¢yHkun. IIpoMexXyTkn MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUs (PYHKIIUN HA IPOMEXKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJOBAaHUE U IOCTPOCHUE UX IPAPUKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM M LENbIM NOKa3arenaeM. E€ cBolicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTenmeHW Kak (PyHKIuM oOpaTHOMU
CTEIIEHU C HaTypaJbHbIM ITOKA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnons3oBanue rpadukoB GyHKITUN IS pEIICHUS] ypaBHEHUM.

TpuronomeTpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoOIEccaX M SBICHUSX.
['paduku peabHbIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, crmOCOOBl 3aJaHus MoOcieAoBaTeabHOCTER. Meron
MaTEeMaTU4YECKON WHIYKIWU. MoOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHaJIn3a OECKOHEYHO MAJIBIX.

ApudmeTrnueckas 1 reoMeTpuuecKasl nporpeccuu. beckoHeuHo yObiBaromast
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH I€OMETPUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMANIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
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MpOLEHTOB. lcronp30BaHWE MOpPOrpeccHu [UId PELICHHS PEAIbHBbIX 3a7a4
MPUKJIAJHOTO XapaKTEepa.

HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHknui. CBolicTBa (yHKIHMI HENpPEephIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UJISl PELICHUS HEPaBEHCTB. l[IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKIMI 1715 petieHus 3a1ay.

[lepBas u BTOpasi mpousBoaHbIe PyHKITMU. OnpeaeeHne, reOMETPHISCKUN 1
(bu3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHkuud.  IIpousBomHass ~ CyMMBI,
MPOU3BEJEHUS, HACTHOTO U KOMITO3UIIMHU (PYyHKIUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, OomepauyMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammebl
Oitnepa—Benna. I[IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO  ammapara s
ONMCAaHMs pEaNIbHbIX MPOLIECCOB W SABJIEHUW, NPU PELICHUH 3a7ad W3 JAPYyTruX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KAQ3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yucnaa v BBIYMCICHUA

Harypanbubie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yucel, HanOonpIuii oOmuii memurend (mainee — HOJ]) m HamMeHsblinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa it pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uucna. Anredpandeckas U TpUTOHOMETpUYeckas (OpMbl
3aMUCH KOMIUIEKCHOTO 4YHCla. Apu(METUYECKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciaamu. M300pakeHNE KOMIUIEKCHBIX YHCENI Ha KOOPAWMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn 3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpaBHEHHM U HEPaBEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHne TpuroHoMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBl PEIICHUS] CUCTEM M COBOKYMHOCTEW palHdOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne  ypaBHEHUM, CUCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTHUYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTell HayKu M peajJbHOU
JKW3HU, HHTEPIIPETALM [T0JyYEHHBIX PE3YJIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk kommozunum GyHkud. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pElICHUs YpaBHEHUH W HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (GyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB H
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT NpPU PEUICHUM 3aJad U3 APYIMX Y4YeOHbIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O M HAaUMEHBIIErO  3HAYEHUU
HENPEepbIBHON (YHKIIMHU HAa OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIIAIHBIX 3a1a4ax, Ui ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMs Ipouecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3Hble
aJieMeHTapHbIX pyHKUui. [IpaBuna HaxoxaeHUS IEpBOOOPa3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HMHTErpasa. Brruncienne
onpeaenéHHoro uuterpaia no ¢popmyne Hetorona-Jleitbuuna.

[TpumeHeHne uHTErpajsa A HAXOXKICHHUS IUIOIAAeH MIoCKuX ¢Guryp u
00BEMOB r€eOMETPUUECKUX TEJL.

[Tpumepsr pemenuii muddepeHIMaTbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB C MOMOILIbI0  auddepeHInantbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHUeE
B3aUMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTI)KEHHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
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Oynymeir mpodeccur u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U
caM0oOOpa30BaHUIO HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYypbl, TOHMMAaHHUE BIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB Ha COCTOSHUE IMPUPOJHOM U COLMAIBHOU
Cpellbl, 0CO3HAHHUE ITI00AIBHOIO XapaKTepa dKOJOTHYECKUX MPOOJIeM, OpUEHTALINS
Ha IPUMEHEHHE MAaTEeMaTHMYECKUX 3HaHMM i1 peleHus 3azad B oO0JjacTu
OKPY’KAaIOIIEW Cpelpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILIECTBEHHOM  NpPAaKTUKH, [OHMMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAESITeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LMBUIIM3ALMH, OBJAJEHUE S3BIKOM
MAaTeMaTUKM M MaTeMaTHUYECKOM KyJIbTYpPOM KAaK CpPEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYK0 U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VHIUBUYAJIEHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

BBIBIIT M XAPaKTEPHU30BaTh CYIICCTBEHHBbIC IIPU3HAKUM MAaTEMaTHYECKHX
OOBEKTOB, IMOHATUHA, OTHOLIEHUH MEXAy MNOHATUAMH, (OPMYJIUPOBATH
oTpezieNieHus MOHATUH, YCTAaHABIMBATD CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOpPMYyIUPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENBHBIE, €IUHUYHBIE, YACTHBIE U 0OIIUE, YCIOBHBIE,

BBISABIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAOIIONCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTCPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKM, JIEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIFOUCHUHM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBObI;
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BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIOJIb30BAaTh BOMPOCHI KaK HCCIIEOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
110 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00ObeKTa, sIBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJYYCHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISATh eUIUTH MHGOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOIIPOC U JUISI pEeILICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WILTIOCTPUPOBATH rpaUyecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCHOBI/IHMI/I 51
IeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJy PEIICHHS 3aayH,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAe€MOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuajiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3UIIMHA, B KOPPEKTHOU (opme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,
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IIPEACTABIATh PE3YJIbTAThl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHA C Y4ETOM 3ajad
Npe3eHTALNNA U OCOOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTpPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAasi 1eATEJIbHOCTh:

MOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeisiaTh
BUJIBI pabOT, JIOrOBapuBaThCH, OOCYX IaTh TMPOIECC U PE3yJbTaT PabOoThI,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» W HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce oOy4aromuics TOJYYHUT CICTYIONTHE
MpEAMETHBIE PE3YyIbTaThl MO OTIEJIbHBIM TeMaM paboueld MporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayaja MaTeMaTUYECKOr0 aHAIN3a»:

Yucaa 1 BBIYUCTCHUA:
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CBOOOJHO OMEpPUPOBATh MOHITUSAMH: PAIMOHATBLHOE YHUCIIO, OECKOHEUHas
nepuoAnueckas ApoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUHN U PEATIbHOMN KU3HU;

OPUMEHATH NPUOIKEHHBIE BBIYMCIICHUS, TTPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe3yJIbTaTa BIYUCICHUM;

CBOOOJTHO ONEPUPOBATH TOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
HCITOJIb30BaTh MOAXOISAILYI0 (hOpMY 3alUCH AEUCTBUTENBHBIX YUCEN JJIS PELIECHUs
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATYpajJbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OIEpPUPOBATh MOHATUSIMU: JOrapup™m YHCIa, ACCATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATUSAMU: apPKCHUHYC, apPKKOCUHYC U apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jU4Hble METO/Abl PEIICHUs] PpalUOHAIBHBIX M JAPOOHO-
pAalMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOWIEH C UeNbIMU KOd(DPUIIMEHTaMU, KOPHM MHOIOYIeHa, MPUMEHAThH
JIEJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUIS peLIeHus 3a1ad4;

CBOOOZHO OMEpUpPOBAaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpHuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHUA CMBICI,
WCIIOJIb30BaTh CBOWCTBA OMNPENEIUTENA 2 X 2 ISl BBIYMCIEHUS €ro 3HA4YCHUs,
NPUMEHSTh ONPEACIIUTENN I PELICHUS] CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJEIUPOBATh PEAIBHBIE CUTYAI[UU C IIOMOILBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU [IJisi MpeoOpa3oBaHUs
BBIPAKCHUMU,
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BBITMIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIICHH C
palroHaIbHBIM MIOKa3aTeNIeM;

UCIOJIb30BaTh CBOICTBa aorapudmoB s npeodpa3oBaHus
Jorapu(pMUUYECKUX BbIPAKECHUI;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HppallMOHANbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PABHOCUIIbHBIX
NEPEXO0/I0B HJIM OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI [IJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OMNEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpMyINbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJIIMPOBaTh peajbHblE CUTyalldd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHMSI, ypaBHEHHUsS, HEPABEHCTBA IO YCJIOBHIO 3aJayd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEIIN C HCIIOIb30BAHUEM alllapara aareopsbl.

DOyHKuHuU U rpapuku:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: (QYHKIUS, CIOCOOBI 3aaHus QyHKIIH,
B3aUMHO OOpaTHble (PYHKUIMHM, Kommo3unus ¢GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PYyHKIUT;

CBOOOZHO OMEpPUPOBATH MOHITUSAMH: OOJIACTH OMpPEAENECHUS M MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJIU (PYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEpUPOBATh TMOHATUAMH: YETHBIE M HEYETHBbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIHUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HauOoJibllleeé M HauUMEHbllee 3HaueHWe (QYHKIMU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHIATUAMHU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM TIoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HATypaJlbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeNeHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

OMEepUPOBATh TMOHATUSIMH: JIMHEHHAs, KBagpaTW4yHas M JIpOOHO-TUHEHHAs
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX TPaPUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMM: TOKa3aTeldbHAs M Jorapudmuueckas
GbyHKUMH, UX CBOMCTBA M rpaduKH, MCHOJB30BaTh MX rpaduKH IJis pelieHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeelIeHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEHN MpU pPEHIeHUH 3a/1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIPAXXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMU;
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Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas M TeOMETpHYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl POTPECCHs], TMHEHHBIN U
AKCTIIOHEHIMATIBHBIN poCT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHBIX 3a/1ad MPUKIATHOTO
XapakTepa;

CBOOOJIHO OTMIEPUPOBATH MOHATUAMU: MOCIIEIOBATEIBLHOCTD, CIIOCOOBI 3a1aHUS
10CJIeIOBATEeIbHOCTEH, MOHOTOHHBIE W OrPAHWYECHHBIE IOCIEA0BATENILHOCTH,
NOHUMaTh OCHOBBI 3apOXKACHUS MaTeMaTHYECKOro aHalM3a KakK aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OMEPUPOBATh TOHATUSMHU: HENpPEpBhIBHbIE (YHKIUH, TOUYKH
paspbiBa rpaduika QyHKIIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OINEpPHPOBATh MOHATHUEM: (YHKIUS, HENpepbIBHAS HAa OTpeE3Ke,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEpBasi M BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIHNH,

BBIYUCIIATH MPOU3BOAHBIE CYMMBI, TIPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU
IBYX (yHKIUH, 3HATH IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKHI M (PU3UYECKHI CMBICT MPOU3BOJHON IS
peleHus 3aaau.

MHokecTBa H JIOTHKA:

CBOOOJTHO  OMEpPUPOBATH  MOHATHSAMU:  MHOXECTBO, OINEpaldd  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH armapat sl OMUCaHUs peaTbHbBIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPHPOBATH MOHATHUSMH: OINpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEICTBHE, CBOMCTBO MaTeMaTHUECKOTO 00BEKTa, 0Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromwuiics MOIYYUT CIEIYIOIINE
peIMeTHbIe Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboueil mporpammbl yueOHOTO
Kypca «Anrebpa 1 Hauyajaa MaTeMaTUYECKOTO aHaJIH3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATHUSAMHU: HATYpaJbHOE M IEJI0€ YHCIIO,
MHO’KECTBA HATypaJbHBIX M HENbIX UYMCEN, UCIOJb30BATh MPU3HAKU JACTUMOCTU
nensix yucen, HOJl 1 HOK HaTypasbHBIX yMcen Ui pelieHus 3a1a4, IpUMEHSTh
anroput™ EBkinpa;

CBOOOJTHO OINEpPUPOBATH MOHATHEM OCTaTka MO MOJYJI0, 3aIllUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;
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CBOOOJHO OMNEPHUPOBATH IMOHATHSIMHU: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX ITEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTH PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALMOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABCHCTB;

perarb palOHAJIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEeJbHBIE,
jJorapuMUyecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAINE MOJYJIM U TapaMeETPBhI;

OPUMEHATH TpaduyecKue METOMbI JJIsl PEelIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKXe 3aJ1a4d ¢ apaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIPDAKECHHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
WHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHII;

CTPOUTh TEOMETPHUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIM;

OPUMEHATh (GYHKIUHM Ui MOJCIMPOBAHHUS W HCCICIOBAaHUS pEalTbHbBIX
IIPOLIECCOB.

Hauyana MaTeMaTH4ecKOro aHajamsa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEIOBAHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;
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HaXOAWTh HauOoJIbllIee U HAaNMEHbIlIee 3HAUCeHUsI (PYHKIIMH HENMPEPHIBHON Ha
OTpE3KE;

UCIOJIB30BaTh MPOU3BOJHYIO JUIS HAXOXKJIEHHUS HaWIy4llIero peuieHUs B
OPUKIAJHBIX, B TOM YHCJE€ COLMAIbHO-DKOHOMUYECKHX, 3ajadax, i
OTIpeNIeIeHNs] CKOPOCTM M YCKOPEHMs IMpolecca, 3adaHHOro (opmynoil wuim
rpaduxom;

CBOOOZHO ONEpUpPOBAaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaj, HaXOIUTh MEPBOOOPA3HBIC 3JIEMEHTApHBIX (YHKIUA U BBIYUCIATDH
uHTterpai no gpopmysne Herotona-JIeitbHuna;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOUIbIO HHTETPAaa;

UMETh TPECTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUHM Ha TMpPUMEpPE
cocTaBiieHus nuPepeHnanbHbIX YpaBHEHUM;

pelaTh NpPUKIAJHBIE 3a/a4d, B TOM YHCJIE COLHATbHO-I)KOHOMHUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJCTBAMUA MaTEMaTHUYECKOTO aHAIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENECHH. 15 1
HppaunonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuieckue BbIpaKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOoMeTprYECKUX (YHKITAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncina 10 1
HarypanbHblie u 11enble yncna 10 1
CucreMbl paloHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsbI padoThI pecypenr
| MHo03€ecTBO, onepaluy HaJl MHOKECTBaMH 1
U UX CBOMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JaJisl pelieHus 3a71a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHus: MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
peuieHus: MPUKIAIHBIX 33124
2 JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HppanyoHaIbHbIC YKCIa
9 Apudmernueckue onepanuu ¢ 1
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YKCIIA U €70 1
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CBOMCTBA

11

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUN

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOABI pCIICHHUA LICJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4wieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouIeHBI ¢ 1EeABIMA KO3 DUITUSHTAMH.
Teopema Buera

17

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

18

Pewienne cucreM JIMHENHBIX YPaBHEHUN

19

Marpuiia cucTeMsbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpeaeuTens 1 peleHus
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CUCTEMBI JINHEWHBIX YPAaBHEHUIN

22

Pemenue npukinaaHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YpaBHEHUI

24

KonTtponbHas padora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JIMHENHBIX YpaBHEHU"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKITUH.
B3aumuo obparnbie pynkiun. Kommosumus

byHKIUI

26

I'paduk Gyakmu. SnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB HyHKIIHHA

27

OO6nacTh onpeaeneHus: 1 MHOXXECTBO
3HaueHni Ppynkuu. Hynu dyHkmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

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

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYyHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKIIN

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKIUN
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CrereHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom

33 Herorona

34 Crenens c 11es1bIM TTOKa3aresneM. bunom
Herorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LEJIBLIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

16 Kontponbras padota: "CreneHnas
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

13 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

19 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
CoJIeprKalIiX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIepXKalINX CTETIEHH U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHUH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

44 METO/bI PELICHUS UPPALUOHAIBHBIX

ypaBHEHUU
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PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

s UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHS n-0if cTeNeHn

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HaTypaJbHBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJbHbBIM MIOKa3aTesieM
KonTtponbnas pabora: "CBoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MpparmonaibHbie
ypaBHEHUS"

5 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

55 [oxa3zaTtenpHast QpyHKIM, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15

pelueHus ypaBHEHU I
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Hcnonp3oBanue rpaduka GyHKIMM 1715

57 . 1
pelIeHns ypaBHeHU!
[loka3arenbHble ypaBHeHUsA. OCHOBHbIE

58 METO/bI PEIICHUS [I0KA3aTEIbHbIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKA3aTENbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/IbI PEIICHUS TOKA3aTENbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarenbHas 1
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

ATUYHBIC U HAT bHBIE JIOTapU(PMBbI

65 ec € ¥ HaTypaJbHBbIE JIOTA 1

66 JlecaTUUHBIE U HATYypaJIbHBIE JTOTapH (MBI 1

67 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapudMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
sorapuMbl

69 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl

70 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U |
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1
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rpaduk

Hcnonb3oBanue rpadguka GyHKITUN 15

72 pelueHus ypaBHEHU I

7 Hcnonb3oBanue rpadguka GyHKIUN 15
pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METOJIBI PEIICHUS JTOTapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
norapupMHYECKUX ypaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypapaenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
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YUCIIOBOI'O ApTyMEHTA

Tpuronomerpuyeckasi OKpy>KHOCTb,

84 OIpeieIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKLIUI YUCIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeAeieHue TPUrOHOMETPUYECKHUX 1
(G yHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKEHUMN

91 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

9 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUUECKUX |
BBIPKEHUI

94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1
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101

KonTtponbnas pabora:
"TpUroHOMETPUYECKHUE BBIPAKEHUS 1
TPUTOHOMETPUUYECKUE yYpaBHEHUS"

ITocienoBaTenbHOCTH, CIIOCOOBI 3aaHUs

102 nocJea0BaTeabHOCTEN. MeTon
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJjeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIIOHEHUMAIIbHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra ClI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu Jisi peleHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbnas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB

byHKIUI

114

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
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OTpe3Ke

115

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116

Metoa HHTEPBAJIOB ISl pEeIICHUS
HEPaBEHCTB

117

Metoa UHTEPBAJIOB ISl PELLIEHUS
HEPABEHCTB

118

Metoa HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

119

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

121

[lepBast u BTOpast MpoOU3BOIHbIE PYHKIINU

122

Ornpezenenne, reOMETPUYECKUM CMBICIT
MIPOU3BOAHOMN

123

Omnpenenenue, GU3NUECKUN CMBICTT
IIPOU3BOJHOMN

124

YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

125

YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIUHA

126

[Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIMH

127

[Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI

128

[Ipon3BoaHass CyMMBl, IPOU3BENCHMS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIHN

129

[TpousBoHast CYMMBI, TPOU3BEACHHUS,
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YaCTHOTO ¥ KOMITO3UIMU (QYHKINUN

[TpousBogHast CyMMBI, TPOU3BEACHHUS,

130 ) 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKIUN"
134 Hrorosast KoHTpoJbHASA paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINA |
3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME

32




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypcsbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne pOU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbIIErO U

HaMMEHBIIETO 3HAUYEHHUs HEMPEPHIBHON

GbyHKIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbILIErO U
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HaVMEHBIIIETO 3HAYEHUs] HEIIPEPBIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKINU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(byHKIMN Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIIMHM Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHHUS HAUJTYUIlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA Hannquero peH_IeHI/IH B
HpI/IKJIaI[HBIX 3agadyax

15

[Ipumenenne npou3BOIHOM IS
OmpeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

16

[IpumeneHnne npou3BOHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 GOPMYIIONH UK
rpadgukom
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17 Komnozunust pyHKIui

18 Kommnosumus pyakmmit

19 Komnozunust pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

2 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

’5 ITepBooOpazHbIe HIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHSI IEPBOOOPAZHBIX

2 WuTterpan. ['eomeTpudyeckuii CMbICIT
UHTErpaja

7 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Herorona-Jleiboauia

73 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-Jleliouuma

79 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

30 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHunit qudpepeHaITbHbIX

YpaBHEHUU
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[Tpumeps! pereHnit quddepeHaIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJCIINPOBaHUE

33 peabHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

14 Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

15 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIINH, UX
CBOICTBa U TpaduKu

18 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH C ITOMOILBIO
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TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TpuroHoMeTpuuecKux

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 PereHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OcHOBHEIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELHICHUS
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norapuMUYECKUX HEPABEHCTB

OcHOBHBIE MCTOJbI pCUICHUSA

> UppaloOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalvoOHAIBbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHM
6 I'paduueckue MeTOIbI peLICHUs
UppalMOHABHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[I0KA3aTeNIbHBIX YPAaBHEHUHN
64 I'padguueckue MeTo bl peLIeHus
MIOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLIeHUs
norapuMUYECKUX ypaBHEHUN
66 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
69 I'paduaeckre MeTOaBI PEIICHHS
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MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

70

I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(PpMUUECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
MOKa3aTeabHbIE U JIOTapUPMUUECKHEe
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKasi (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

74

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYECKast pOpPMBI 3arucu
KOMILJIEKCHOTO YKciia

75

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

76

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N306paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHCiIa

80

®opmyna Myapa. KopHu n-oit ctenenu
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M3 KOMIIJICKCHOI'O 4ucJjia

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCCJT IJI

81 pemeHust GU3MIECKUX U TeOMETPUIECKUX
3a1a4

2 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 Harypanbnble u niensie yucna

84 HarypanbHblie u 1ienble yncina

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEeJbIX YUCEell

26 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCEI

27 [IpymeHeHne MPU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
mensix yncen: HOJL u HOK

29 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO

90 [IpymeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJIBIX YKceN: anroput™ EBkiuaa mis
pelIeHuns 3a/1a4 B LEJIbIX YncIax

9 KonrtponsHas padora: "Teopus nemnbix
yucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
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CICOCTBUA

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OcHOBHBIE MCTOJBI pCHICHUA CUCTEM U

COBOKYITHOCTEH palmOHaJIbHbIX YPAaBHEHUI

96

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUI

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHbBIX
YpaBHEHUU

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHU

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(MUIecKux
ypaBHEHU

101

[IpuMeHeHne cUCTEeM K PELIEHUI0
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4y 13
pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YECHHBIX
pe3yNIbTaTOB

102

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MATCMAaTHYCCKUX 3aJa4 M 3aJJa4 U3
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pa3nuYHBIX 001acTe HAYKH U peallbHOM
KU3HU, MTHTEPIPETALUs I0JTy4YCHHBIX
pE3yJIbTaTOB

IIpumeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3ajad U 3a7a4d u3

103 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
KHU3HU, UHTEPIpEeTalns OTy4eHHBIX
pe3yIbTaToB
KonTpomnbnas pabota: "Cucrembl

104 palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN"

105 PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HppannonaibHbie ypaBHEHUS,
HEpaBEHCTBa ¢ IapaMeTpamMu

109 HppanuunoHaibHbIe CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmudeckue CuCTEMBI ¢

napameTpamu
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TpuroHomerpudeckue ypaBHEHUS C
napaMeTpamMmu

114

115 TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napameTpamu

TpuronoMeTpuyecKue CUCTEMBI C
napameTpamu

116

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaAaTEMATHYCCKHUX MOI[GHGﬁ PCATBHBIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI

C rmapamMeTpamMu

[TocTtpoeHue u uccnenoBaHue
119 MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rmapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 0600IIEeHNE,
cucTtemaTtusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, 06001IeHNE,
cucTtemaTtusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenHue, 06001IeHNE,
123 cUCTeMaTu3alusl 3HaHu|: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124 [ToBTOpeHue, 0600IIEHNE,




cucremarusanus 3HaHuii: "HepaBeHncraa'

[ToBTOpenue, o600IIEHNE,

125
cucreMaTtu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, o600IIEHNE,
cucrtemaTtusanus 3Hannii: "HepaBencrna"
[ToBTOpenue, 06001IEHNE,

127 cucreMaru3anus 3Hanui: "lIponsBogHas u
e€ mpuMeHeHue"
[ToBTOpenHue, 06001IeHNE,

128 cucreMaru3anus 3Hanui: "IIponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEeHNE,

129 cuctemaTtusanus 3Hanuil: "IIpousBoaHas u
e€ npumeHeHue"
[ToBTOpenue, 0600IIEeHNE,

130 cucrtemaTtusanus 3Hanuil: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpenHue, 06001IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE,
cucreMaTtu3anus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "Oynkuun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa

136 [ToBTOpenHue, 06001IeHNE,

cucTeMaTH3allus 3HaHUI
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO oﬁmero OﬁpaBOBaHI/IH

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI

1.2

BomonuaTe  apudmeTrnyeckue — Omepauud ¢ palMOHAIBHBIMU U
JIEACTBUTEIILHBIMU YUCIIAMU

1.3

BoimonHaTe npuOnukEHHbIE BEIUMCICHHS, UCIIONIb3Ys MTPaBUla OKPYTJICHUS,
JIeNIaTh IPUKUAKY U OLIEHKY pe3ysibTaTa BHIYMCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C LIEJbIM MOKa3aTeleM, CTaHAapTHas
dopMa 3ammcu JEHCTBUTEIBHOTO YHCIA, KOPEHb HATYpalbHOW CTEIEHHU;
HCIIOJIH30BaTh MOAXOAAIIYI0 (DOPMY 3amUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHHs TPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBLHOTO YIJIa;
UCTOJNB30BaTh  3alMCh  MPOU3BOJBHOIO  yIiia  4epe3  oOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITHH

YpaBHEHMs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LEJIOE,
paloHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BoimonsaTe npeobpa3zoBaHus TPUTOHOMETPUUYECKHX BBIPAKEHUH U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoimonHsaTe npeoOpa3oBaHusl IENbIX, PAllMOHATIBHBIX W HUPPALMOHAIBHBIX
BBIDAXKEHUM W peuiaTh OCHOBHBIE THUIIBI LEJBIX, PAlMOHAIBHBIX W
VPPALMOHATILHBIX YPABHEHHUI U HEPABEHCTB

24

[IpuMmeHsITh ypaBHEHHMsS] M HEpPaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

2.5

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BbIpQXXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM allliapara ainreopsl

OyHKIWH U TpaduKu

3.1

OniepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3a1aHus QYHKIIUH, 00JIacTh
OTIpeNIeJICHUsT W MHOXKECTBO 3HaueHWW GyHKIuHM, Tpaduk GyHKIHH,
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B3aMMHO 0OpaTHbIe QYHKIUU

OnepupoBaTb MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU

32 (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN TSI pelieHUsT ypaBHEHUH
34 Crtpouth U yuTaTh rpaduKu JTUHEHHON (YHKINHU, KBaJPAaTUIHON (HYHKIINH,
CTETNICHHON ()YHKITUH C LIEIBIM TTOKa3aTeIeM
Ucnonws3oBath rpaduku (QyHKIMA Ui HCCIENOBAaHUS TPOLECCOB U
3.5 3aBUCUMOCTEH TpHU PEIICHWH 3aJad U3 JPYTMX YYEeOHBIX MPEIMETOB H
peaNbHOM KU3HU, BRIPAKATh (OPMYTIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTndeckoro aHanunsa
41 OnepupoBaTh TOHATUSMHU: I[OCIEAOBATEIBHOCTh, apudMeTHyecKas u
' reOMEeTpUYECKasi MPOrpecCuut
47 OnepupoBaTh TOHATUAMHU: OECKOHEYHO YyObIBaloUass TeoMeTpUyecKas
’ nporpeccusi, cyMmMa 6eCKOHeYHO yObIBaIOIeil reOMETpUIECKON POrpeccuu
4.3 3anaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA TMOCJIENOBATEIBHOCTEM M MOPOTPECCHUid s
' pelIeHus pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXecCTBa U JIOTruKa
5.1 OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIl€paIluy HaJ MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUus
5.2 peaTbHBIX TPOLIECCOB M SIBJICHUH, MPU PEIICHUN 3a71ad U3 IPYTUX YICOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHSATUSMH:  ONpENETICHUE,  TEOpema,  CIEJCTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThl 0CBOEHHUS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
1 Uucrna u BBIYUCTIECHUS
OnepupoBaTh MNOHATHSMHU: HATypaldbHOE, LIEJIO0E€ YHUCIO;, HCIOIb30BAThH
1.1 NPU3HAKK JCIUMOCTUA LEJbIX 4YHUCEN, pa3JIoKEHUE YHCIIa Ha TMPOCTHIC
MHO>KUTENH JIsl pEIIeHuUs 3a1a4
1.2 OrniepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAIBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHM: Jorapudm yucia, JECITHUHbIE U HATypalbHbIE
’ JorapuQMBbI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBa CTENEHHM Il MPEoOpa3OBaHUS  BBIPAKECHUI,
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ONCpUpOBaTh MOHATUAMHU: IIOKA3ATCIBHOC YPABHCHUC H HCPABCHCTBO,
peiiaTb OCHOBHBIC THUIIBI ITOKA3aTCIbHBIX ypaBHeHI/II\/'I 1 HCPAaBCHCTB

2.2

BoimonHaTe mpeoOpa3oBaHUS BBIPAKEHHM, COJACPXKALIUX JOTapU(MBbI;
OTIEpPUPOBATH MOHATUAMU: JIOTapu(PMUUYECKOe ypaBHEHHE M HEpPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI JOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoauts perieHus npocTeimux TPUroHOMETPUIECKIX HEPABEHCTB

24

OnepupoBaTh NOHIATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH M €€ PEILEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELICHUS MPAKTUYECKUX
3a1a4

2.5

Haxoauts perienys NpocTeUIINX CUCTEM U COBOKYITHOCTEM paliuOHAIBHBIX
YPaBHEHUN U HEPAaBEHCTB

2.6

MonenupoBaTh peanbHblE CHTYallud Ha s3bIKe aiureOpbl, COCTaBISATh
BbIpQXECHUS, ypaBHEHHS, HEPAaBEHCTBA M CHCTEMbI IO YCJIOBHIO 3aJayd,
HCCJICIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOIB30BaHUEM armapara anreopsl

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTh MOHATUSAMH: TEPHOAMYECKAs (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKH SKCTpeMyMa (DYyHKIUH, HauOoJbllee U
HaMMEHbIIIee 3HaYeHUs (DYHKIIMM Ha MPOMEXKYTKE; HCIIOJIB30BaTh MX IS
uccnenoBanus QyHKIMH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh NOHATUSAMH: T'padUKU MMOKA3aTEIBbHON, JTorapu(pMUIECKOl U
TPUTOHOMETPUUYECKUX (PYHKIUH; H300pakaTb HMX Ha KOOPJMHATHOU
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YpaBHEHHI U HEPaBEHCTB

3.3

N300pakath Ha KOOPAUHATHON TUIOCKOCTU TpaMKK JIMHEWHBIX YpaBHEHUM
U UCTOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI IUHEHHBIX YpaBHEHUM

3.4

Ucnonp3oBate Tpaguku (QyHKIOUA Ui HCCIENIOBaHHUA NPOIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCLUILINH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBbIBHAS (PYHKLINS, TPOU3BOIHAS (YHKIUY;
HCIIOJIH30BaTh T€OMETPUYCCKUNA M (PU3WUYECKHI CMBICI TPOU3BOAHOM IS
pelieHus 3a1a4y

4.2

Haxomute  mpou3BOAHBIE — DIIEMEHTAPHBIX  (YHKUMH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO QYHKIUN

4.3

Hcnonp3oBaTh  NMPOM3BOAHYIO  JUId  HMCCIENOBaHMA  (YHKIMH  HA
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh PE3yJIbTaThl MCCIEJOBAHUS K
MOCTPOCHHIO TPa(hUKOB

44

Hcmons30BaTh IMPOU3BOAHYIO IJId HaXOXACHHUA HAWIYYIICTO PCUHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COONUATIbHO-O0KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3Has U MHTErpaj; IOHUMATh
TEOMETPUUYECKHUI ¥ (PU3HUECKHUI CMBICT HHTErpajia

4.6

Haxoaute nepBooOpa3HbIe 3JIEeMEHTAPHBIX (DYHKIIHHA, BEIYUCIATH HHTErpall
no ¢popmyine Hetorona — JleliOHuma
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4.7

Pemarn MNPUKJIAAHBIC 3aJa4u, B TOM YUCIIC COLHUAIIbHO-9KOHOMHWYCCKOI0 U

(GU3MIeCKOro XapakTepa, CpeJACTBAMH MaTEMAaTHIECKOTO aHaJI3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE ApOOM, MPOLIEHTHI,
L1 OCCKOHEUYHBIC TIEPHOIUYECKUE APOOH. ApUdMETHUUECKHUE OTIEPALUH C PAITMOHATHHBIMH
’ YUCIaMH, TpeoOpa30BaHUs YHCIOBBIX BhIpakeHU. [IpuMeneHune apooeit u mpoIeHToB
JUISL pEeLIEHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIeH 3HAHUI U peaabHOMN )KU3HU
JleiicTBuTenpHbIe yncia. PainoHanbHbIe 1 HppAMOHAIBHEIE Yncia. ApupMETHICCKIE
1.2 omepanuu C JEHCTBUTEIHHBIMU YuciaamMu. [IpuOmmkEéHHBIE BBIYUCIICHHS, IpaBUia
OKpYTJIEHUs, IPUKUKA U OLIEHKA pe3y/bTaTa BEIYMCICHUN
Crenensb ¢ 1enpiM nokaszareneM. CtangapTHas popma 3anucu AeHCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanue moaxonsiiet Gpopmbl 3amucu ACHCTBUTEIBHBIX YHUCET IS PEIICHHUS
MpPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypanbHOH cterneHu. JlelicTBus ¢ apupMeTHIecKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC MW TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, ApKKOCUHYC,
ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeobpazoBanne TPUTOHOMETPUUECKUX BhIpaKeHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' GopMyIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHHUI 1 HEPABEHCTB
2.5 Pewienne nppaliiOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YpaBHEHUH
57 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7a4 U 3a7a4 U3
' pa3uyHbIX 00JacTeil HaAyKH U pealbHOM KU3HU
3 DOyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amaHus ¢QyHKuU. ['paduk dyakuun. B3aumHO oOpaTHBIC
’ GyHKIMH
39 OO6nactp ompeneneHUss W MHOXKECTBO 3HadeHuWH QyHkuuu. Hymm ¢yHKumm.
' [IpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (YHKIIUN
33 CrenenHas (yHKIHS C HATYpaJIbHBIM U IIEJBIM MMOKa3arenaeM. EE cBoiicTBa U rpaduk.
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CoiicTBa u rpaduk KOpHS n-0il cTENeHn

3.4

TpuronomeTrpuyeckass OKPYXHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YHUCJIOBOI'0 apryMeHTa

Hauana mareMaTuueckoro anainsa

4.1

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHUd  IIOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEILHOCTH

4.2

Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroIas
reomerpuueckas mnporpeccus. Cymma OECKOHEUYHO YOBIBAIOIIEH TE€OMETPHUYECKOM
nporpeccur. Popmylia CHOXKHBIX NPOLEHTOB. MCMONb30BaHUE MPOrpECCUN IS
pelIeHus pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa

MHo>kecTBa 1 JJOTUKA

5.1

MHoxecTBO, olepauMu HaJl MHOXecTBaMu. Jlmarpammsl Oilepa — Benna.
[IpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO —ammapara Ui OINMCaHUsA PEAbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33a]a4 U3 APYTHX y4eOHBIX PEIMETOB

52

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEIT

1.2

Crenens ¢ pallMOHAIbHBIM MoKa3areneM. CBoOMCTBa CTEIEHU

1.3

Jlorapudm yucna. JlecaTuunble U HaTypajibHbIE JOrapu(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTapHUPMBbI

2.2

[IpeoOpazoBanue BIpaXKEHUH, COAEPKAIINX CTEIICHU C PAIMOHATBLHBIM MTOKa3aTeIeM

23

[TpriMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3arenbHble ypaBHEHHUs U HEPABEHCTBA

2.5

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA

2.6

CucreMsbl TMHENHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEUHBIX YpaBHECHUN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.8

[IpumeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1ad
W 33J1a4 U3 Pa3IUYHBIX 00JacCTeil HAYKU U peabHOM KU3HU

OyHKIWH U TpaduKh

3.1

Oynaknus. Ilepuognyeckue ¢yHkiuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKIIWH.
MakcuMymbl U MUHUMYMBbl QyHKIuH. HawuGomnpiiee W HauMeHblee 3HAUYCHUE
GYHKIMH Ha IPOMEKYTKE
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3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
33 [TokazaTenpHas u orapudmudeckas QyHKIIUN, ©X CBOWCTBA U rpaduKu
34 Hcnonp3oBanue rpagukoB GyHKIMMA U1 pEIICHUs] YPAaBHEHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB PyHKIHA 71 MCCIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT MNpPU pEIICHUH 3aJady M3 JAPYrHuX Y4eOHBIX NpPEAMETOB U
pEaTbHOM )KU3HU
4 Havana mareMaTn4eckoro aHamusa
4.1 HenpepsiBable pyHKIIMU. MeTO MHTEPBAJIOB ISl PEIICHUSI HEPAaBECHCTB
4.2 [TpousBoanas hyHkuuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOIHOM
43 [IpousBoaHbie 31eMeHTapHBIX GyHKUUNA. DOpPMyIbl HAXOXKIAECHUS MPOU3BOIHOU
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (QYHKIIUN
[IpumeHeHre TPOU3BOAHOW K HCCIEAOBAHHIO (YHKIMI Ha MOHOTOHHOCTh U
4.4 sKCTpeMyMbl. HaxoxneHnne HauOOJNBIIEro M HaUMMEHBIIEro 3HaueHus (yHKIUU Ha
OTpE3Ke
[IpuMeHeHrne MPOU3BOJHON Il HAXOKJIEHUS HAWIy4lIEro PeIieHs] B IPUKIAIHBIX
4.5 3amavax, JUIsl ONpeNeNieHHWs CKOPOCTH TIpoliecca, 3adaHHOro (GOpMYIod WIIH
rpadukom
4.6 [TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX
47 WuTterpan, ero reomerpuueckuii 1 pu3nyeckuii cMpici. Beluncienue uHTErpana 1mo

¢dopmyne Heiotona — JleliOHuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUA K NPEAMETHBIM Pe3yJbTATaM OCBOCHHUS
NPOBEPSIEeMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMyJIUpOBAaTh U ONEPUPOBATh TMOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; IPUMEHSATh UX; YMEHHE (HOPMYIUPOBAThH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW HWHAYKLHUU;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OIECHUBATh
1 JOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXIEHUI; YMEHHE  ONEepUpOBaTh
MOHSITUSIMA: MHOKECTBO, TTOJMHOKECTBO, OINEpaIuy HaJ MHOKECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr Ui
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3aj]ad, B TOM
YHClie U3 IPYrUX y4eOHBIX MPEIMETOB; YMEHHE ONEepHUPOBATh MOHITUIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMHM; MUCIOJIB30BaTh rpadbl Mpu

peuieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJI0C YHUCIIO,
CTEMeHb C LeJIbIM MOKa3aTesIeM, KOPEeHb HaTypajbHOM CTENEeHH, CTENEeHb C
paluOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HGﬁCTBHTGHBHBIM IIOKa3aTcJiIEM,
jgorapudmM uucia, CHUHYC, KOCMHYC M TAaHIE€HC MPOU3BOJIBHOIO YHCIA,
OCTaTOK IO MOAYJIO, pallOHAIbHOE YHUCIO, HPPALMOHAIBLHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAalUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
2 YUCeN; YMEHUE UCIIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIINN OO
JIeNuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkimmma npu
pelIeHnH 3ajay; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIIMOHHBIMH CHUCTEMaMH
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUU U HpGO6p&30BaHI/I$I
BBIPOKECHUH CO CTETNEHSMU M Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpruiecKas
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mporpeccusi, OCCKOHEYHO YOBIBAIOIas TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMeTHUEeCKuEe NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHA:  MaTpuna 2X2  u  3x3, omnpeneinuTeab  MaTpHLbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHble, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUN, HEpPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbl C IIOMOLIbIO Pa3JIMYHBIX IHPUEMOB; pEIIATh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBI C [apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYEeCKUX

3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DyHKIMH, HanOoJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKINN Ha MPOMEXKYTKE, HEmpepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpask NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICI TMPOU3BOJAHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTH rpaduka (GyHKIHH; yMEeHHE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKUUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpa¢uKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHamu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero

PEeIICHHA B INPHUKIAJAHBIX, B TOM YHCJIC COLNHUAIBHO-9KOHOMHYECKUX H
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bu3MYeCKUX 3a/1adax; HaXOAUTh TUIOMIAAN U 00BbEMBI (PUTYP C MOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[GJII/IpOBaHI/IH C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMIO3UIUS (DYHKIMM, JWHEHHas (QyHKUWSA, KBaapaTW4yHas (QYHKLHS,
pauMoHanbHas (QYHKLIMSA, CTeNeHHas (QYHKLIHA, TPUTOHOMETPUUYECKHUE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTeslbHas M
norapupmuueckas (PyHKIIUH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (YHKUIHH,
UCMOJIBb30BaTh TPaQUKKN Il W3Y4EHUsS MPOLIECCOB M 3aBUCHUMOCTEW, Ipu
peleHn: 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB U 33734 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJ1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpaduKu (QPYHKIUH JUId pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIC 3aJa4d Pa3HBIX THIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJOTH, 33Jla4d U3 O0JIACTU YIpPaBICHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTABJISATH BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U HUX
CHUCTEMbl MO YCIOBUIO 3aJlayd, HUCCIENOBATh IOJIyYEHHOE pEUIEHUE U
OLICHMBATh MPABONOAOOHOCTh pPE3yJAbTaTOB, YMEHHE MOJEIUPOBAThH
peajbHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BbIPAXKECHHUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJENIM C  HUCIONB30BaHHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B TaOJIMIIaX, HA AUarpammax, rpadukax,
OTPaXXarollyl0 CBOMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; NMPEACTABIAThH
uHpopMaInMi0 C TOMOIIBID TaONWUIl ¥ AWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpa(bI/I‘IeCKI/IX
METO/IOB H AJIEKTPOHHBIX CPEICTB; rpa)UuecKu UCCIEIOBaTh COBMECTHBIC

HaOJIIOICHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT M CIIy4ailHOE
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COOBITHE, BEPOSTHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJNB30BAaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYNy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMM:  ClIydaiiHas BEJNIMYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHUE, MUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyuallHOW  BEJIMYMHBI, (YHKIMM  paclpenesieHus: U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAIBHOTO paclpee/IieHni; yMEeHUe
UCTOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN Ui PelIeHus 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OIIEpPUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  TEpecTaHoBOK; OmHOM  HploTOHa; yMeHMEe  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PacCyKACHUS Ul PEIICHUs 33aJad; OI[CHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMYHNHA yTIia, IJIOCKUN YroJl, IBYIrpaHHBINA
yroj, TPEXTPAHHBIA YTOJl, CKPEUIUMBAIOIIMECS TPsIMBbIE, MapauIeIbHOCTh U
NEePHEHAUKYIISIPHOCTD MPSMBIX M IIOCKOCTEHM, Yroia MEXIy HpSIMbIMH,
Yroa MEXAy NpsAMOM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTOsTHUE MEX]Y IUIOCKOCTSIMU; YMEHHE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 U3y4yeHHbIe (DAKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJENIA € TOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYUH, pELIaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenurnes, Npu3Ma, NHpamuaa, (urypa u TOBEPXHOCTh
BpaIlleHMs, HWIMHAP, KOHYC, Imap, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,

OPSIMOYTOJIBHOTO  TMapajUlefienuneaa, MNUPaMUAbl, MNPU3MbI, LWIMHIPA,
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KOHYyCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS KOHyCa M LWIMHIpA,
NapajuleJbHbIE OCH WJIM OCHOBAHMIO, CEUEHHUE Il1apa, IUIOCKOCTb,
Kacaromasicss  cdepbl, IWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIllCHUs, UX CEUYEHHUsI, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHus] U3y4yaeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiaccHpUKanuioo Guryp Imo
pa3IMYHBIM TpPU3HAKaM, BBIOJIHATH HEOOXOJUMBIC JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI

11

YMeHne omnepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MepeHOC, CUMMCTPHA Ha IIJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HbIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUSCKUE OTHOIICHHS TIPU
pelIicHUU 3aJia4; HaXOAUTh TICOMCTPHUYCCKUC BCINMYUHLI (,Z[.HI/IHa, yrouJa,
JI01Iab, 00BEM) TIPU PEIICHUN 3a7a4d U3 APYTUX YYEOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATHL T'COMCTPUUCCKHUC BCIUMYUHLBI
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHUCJIC. IUIOHIAJb ITOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  HapajliC/ICvicaa, IMUupaMHubl, I[IPU3MbI, OUWJIHWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3JioKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHU TCOMCTPHUICCKUX 3ada1 U 3a/1a4 ApYTUX y‘IGGHBIX npeamMecToB

13

YMeHne BRIOMpATh MOAXOMSIINA METO JJISI PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MaTE€MaTHKA B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMATUYECKHUX

OTKPBITUHA POCCUMCKON U MUPOBO MaTEMAaTUUYECKON HAYKH
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INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Panmonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOLICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKECHHMA
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANbHBIE YPaBHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpudyeckne ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 I{enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHwHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucTeMsl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIWH U TpaduKu
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Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['papux dysxnumn. B3ammuao oOpartHbie

> ¢yukunu. YétHeie n Heu€éTHBIe pyHKUMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
13 CreneHHass (yHKIOHMS C HaTypajdbHBIM M IIeNbIM IOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMnToThl rpaduxoB Qynkmuii. CpoiicTBa  QyHKIMIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipons3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenre HanOOJNbIIEro U HAaMMEHbIEro 3HaueHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

61



62



