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INOACHUTEJIBHASA 3AIINCKA

Y4ueOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3zoBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iisl
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbl U Hayajdl MaTeMaTUYeCKOro aHaJv3a 3aKJaJlbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTHI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIJICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa W Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 33]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJIYYCHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(OpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
NEeATEeILHOCTH, TpeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
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U BblUKCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTEeMaTUYeCcKOro aHanu3a», «MHoXkecTBa U JioTMKa». Bce 0OCHOBHbIE
COZIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasnenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSIET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTU4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, Y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKON 3a7jau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHaTbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOSl MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY pacHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAJAEBAIOT PAa3MYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
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comepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOJB3YIOTCS MIPH
UCCJeIOBAHUM (DYHKIMKM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUU.
Jlannast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMynaM, MpeoOpa3oBaHHUs  PALMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKECHHUI,
coJlepKallluX cTerneHu W Jorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIM4ecKass JUHUS «DYHKIUM U TpapuKku» TECHO
neperjieTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeTbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX 0O0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMA, ONpEAeNsaTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MUIOMAanu (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHas coaepkareilbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee peHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUN pPACIO3HABATh MPOSBICHUS
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3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
BBIJIAIONIUXCST pe3ysbTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOs IJIEMEHThl TEOpUHM MHOXKECTB M MAaTeMaTH4eCKOW JIOTHKHU. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCIMIUIMHBL W MX TPWIOKEHHs B eAauHoe 1enoe. [loaromy BaxkHO nAath
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTHKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMaTHUYECKON JIOTUKH CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
oOyuJarolmxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluli, WCCJENOBaHUS 3TUX MOJENEH C MOMOUIbIO ammapara ainreopbl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXK/IBIM U3 pa3ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIagHbIX 3adad. llpu
pellIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
HesTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Hagyaa
MaTEeMaTHUYECKOTO aHATIU3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JCCSTHYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoandeckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUU U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue — onepanMM € JACUCTBUTEIbHBIMU  4HUCIaMU.  Moayib
JEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnMxE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YUCEN AJISl PEILICHUS TPAKTUYECKIX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTrnuecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTuyHble W HaTypaslbHbIE
JgorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYJICHb OT OJHOW MNEpEeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koappumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COJIEPXKAIINUX CTEIIEHU U KOPHHU.

HppauroHanpHbie YpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS IMOKAa3aTENbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pereHus

Jorapu(pMUYECKUX ypaBHEHUH.
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OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUIA.

Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUN W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOU
KU3HU.

@OyHKuHuU U rpadpuku

@®yHkus, crnocoObl 3amaHus (QyHKIuMU. B3auMHO o0O0paTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHUs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTHUYHas U JAPOOHO-IMHENHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MATEMAaTHYECKOTO aHaIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUUEeCKON
MIPOrpeCcCru. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uucio €. @opMyna CII0KHBIX
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IPOLEHTOB. Mcnonbp30BaHWE MPOTPEcCUU JUIsl PELICHUs pealbHBbIX —3a1ady
IIPUKJIAJHOIO XapaKTepa.

HemnpepeiBHble (GYyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IpuMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKui u
buznyecKkuiit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBogubie  anmemeHTapHbiXx  ¢yHkiuil.  [IpousBogHass  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, OIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/lay B LEJbIX YHCIIAX.

Kommnekcuble uucia. Anredpavdeckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOM IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«AJaredpa W HayaJia MATEMAaTHYECKOT0 aHAJIN3A_ yriay0aeHHsbIi ypoBeHb_ 10-11 kaaceb»

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JOTaPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALINS IOJYYEHHBIX PE3YIIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB QGYyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUHM 3aady HU3 JPYTUX YYEOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEuIeHUs B
IPUKIAJAHBIX 3a]adyax, JUIsl OIPENENICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0oOpa3HbIX. I[lepBooOpaszHbie
arieMeHTapHbIX pyHkuui. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIOMIAAed TUIOCKUX (uUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YpaBHEHU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  AESATENbHOCTH, CBSI3aHHBIM  C
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MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUYECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB eé
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJCTBOM TMO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1eicTBUA:

BBIABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NHPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKICHUSX, MpeiaraTb KpUTEpUu Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JleJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTUMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BHIBOJIbI;
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BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UITUIO, MHCHHCE;

MPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMHU, SIBJICHUSIMHU, IIPOLECCAMU;

CaMOCTOATENILHO (POPMYJIMPOBATH OOOOIIEHHS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKE BBIIBUTATH
MPEATNOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH AehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uHdopmaIun 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[CHI/ISI B COOTBCTCTBHU C YCJ'IOBI/IHMI/I nu
IeJIsIMHU O6H.[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUIA IIO XOI[y peHIeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COIIOCTABJISITH CBOHU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3WIMKA, B KOPPEKTHOU (opme
bopMyIMpPOBaThH PA3HOTIACHS, CBOU BO3PAKEHUS,
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IPEJCTaBISTh PE3YIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe JeHCTBUS

Camoopranusanus:

COCTABJISATH IIAH, AJITCOPUTM PELICHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENbHOM  pediekcud KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoOIEcca M Pe3ysbTara PEHICHUs
MaTEeMaTU4YECKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBUAYaJIbHOU
pa®oThl TpU peleHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX HAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHNOBBIX (popMax paldoThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHCTBUSA C JPYrMMH WICHAMM KOMAaHJIbl, OLIEHUBATH
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIe Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl yuyeOHOTro
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:
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CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: PallMOHAIBHOE YMCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpoOM M NOPOLEHTHI JUIsl PELICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HU,

IPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTJICHUS], IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS JaHHBIX;

CcBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHY;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YHKCa, AECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC W APKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS PpalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX yPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CcBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3aad4;

CBOOO/IHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIEeOMETPUYECKHU CMBICII,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUIs BBIYHACICHHS €r0 3HAYEHUS,
MPUMEHSTh ONPENCIIUTENIN I PELICHUS] CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMbI JJUHEHHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOpHSIMHU I MpeoOpa3zoBaHUs
BBIPAKCHUM,
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BBINOJIHATH Pe00Opa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTENEHHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB IS npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHAIIBHBIE, IMOKa3aTEeJIbHbIE U
Jgorapu(pMUUECKr€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHSATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOIHO ONEpUpPOBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapara aiareopsl.

DOyHKUMHA U TpapuKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUAMHU: OOJACTH OIpPENETCHUS U MHOXECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIIMH,
nepuoInyYecKue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuOOJblllee W HaWMEHbIee 3HAaYeHHe (QYHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHBIM U LEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM MIOKA3aTeIIEM;

ONEepUPOBATh MOHATUSAMU: JIMHEMHAas, KBaJpaTUUHas U JPOOHO-JIMHEWHas
(yHKUHH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U MMOCTPOECHUE UX TPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIB30BATH MX TpadUKH AJis pElIeHUs
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (GYHKUMA JAJI1  MCCIENOBAaHUA IPOLECCOB H
3aBHCHUMOCTEH MpU pelIeHUH 3ajad U3 JPYyruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;
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Hayana MmaTeMaTH4eCKOro aHaJIm3a:

cBOOO/IHO ONEpUPOBATH MNOHATUSAMHU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEYHO yObIBaroOIIasi reOMETpUUECKasi MPOrpeccrs, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM Ul PELICHUs pEeajbHBbIX 3a4ad IPUKIAJHOTO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHHUS
MOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIIEI0BATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpOBaTh MOHATUSIMHU: HENPEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3peiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMH
JBYX (DYHKIMH, 3HATh TPOU3BOIHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKUI CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATHSIMU:  MHOXXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

UCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Juisl ONMCAHUS PEeaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy ob0yuyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOLTUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIUu3a»:

Yuciaa 1 BBIYUCTICHUA:

cBOOOJIHO OMNEpUpOBaTh MOHATUSAMHU: HATypalbHOE U 1EJO€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJBIX YUCEN, HCIOJIb30BATh MPHU3HAKH JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJbHBIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS;
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CBOOOJTHO OINEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, MMOKa3aTeJbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpPHEW TMpH pEHIeHMH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBAaTh TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTEIIbHBIE,
jJorapupMUYECKHe © TPUTOHOMETPUYECKHE YpaBHEHHMS M  HEpPABEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

IPUMEHATH TpauyecKue METObI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKEHHUSI, YPABHEHUs, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHMEM ammapara anreopsl,
VMHTEPHPETUPOBATH NIOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMO3MIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU JABYX (hYHKIIHIA,

CTPOUTb TIEOMETpUUECKHEe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBaHUS peaslbHBIX
IIPOLIECCOB.

Hauvana MaTeMaTH4ecKOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;
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HaXOJIUTh HauOOJIbIIIee ¥ HAMMEHbIIIee 3HaueHUs (QYHKIIMM HEeTPEphIBHON Ha
OTpE3KE;

UCIIONIb30BaTh IMPOU3BOJHYIO Ui HAXOXKJIEHUS HAWIydIlIero pEelIeHHUs B
OPUKJIATHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKUX, 3ajayax, i
OTIpE/IECNICHUS] CKOPOCTH W YCKOpPEHHWsS Tpolecca, 3aJaHHOro (QOpMyJod WM
rpaduKom;

CBOOOJHO OMNEpUPOBATh MOHATHAMHU: IepBooOpasHas, OmNpeAeIEHHbIHN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUIMNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (PUTYp B 0OBEMBI TEI C MOMOIIBIO HHTETPaIa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh MPUKJIaJHbIe 3a7add, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
(bu3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
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10 KUIIACC
Kouun4vecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudposBbie)
n/n TeM MPOrpaMMbl Bcero Kontpoanuie o0pa3oBaTe/ibHbIE
padoThI pecypenI
MHOXeCTBO J1€HCTBUTEIIbHBIX
yucesn. MHOrO4JIeHsl.
1 ParmonanbsHbie ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBI
JIMHEMHBIX YpaBHEHUH
OyHKIUYN U TpapUKH.
2 Crenennast pyHKIUS C LEIBIM 12 1
MOoKa3areieM
Apudmerndeckuii KOpeHb n-oi
3 crenenu. UppannonanpHbie 15 1
ypaBHEHUS
4 [TokazarenbHast QyHKLIUS. 10 |
[Toka3zaTenbHble ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuueckue 2 1
BBIPOKECHUS U YPaBHEHUS
7 [TocnenoBarenbHOCTH U 10 |
MIpOrpeccuu
8 HenpepriBable GyHKITUY. 20 |
[IpousBoaHas
9 [ToBTOpenue, 06001IEHNE, 5 )
CUCTEMaTHU3aIl1s 3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 136 10
[TPOI'PAMME
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11 KJIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB u (uudposBbie)
n/n TeM MPOrpaMmabl Bcero Konrpoanurie o0pa3oBaTe/ibHbIE
padoThI pecypes!
| UccnenoBanmne GyHKImiA ¢ ” 1
MTOMOIIIbIO TPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduxu
TPUTOHOMETPHUYECKHX
3 hyHKIHA. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
HppauunonansHsle,
4 MOoKa3aTeiabHbIe U 24 |
norapuMuIecKue
HEpaBEHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHble u nensie yucna 10 1
Cucrembl paruoOHaIbHBIX,
7 UppalMOHATEHBIX 12 |
MOKAa3aTeNbHbBIX U
norapuMUYECKUX ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, 16 ’
CUCTEMaTHU3als 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[MPOTPAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabHbie
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcnl
| MHOk€eCTBO, OIepaluy Hajl 1
MHO>KECTBaMHU M UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1

[IpuMeHeHne TeopeTHKO-
3 MHO’KECTBEHHOT0 amrmapara Jjis 1
penieHus 3a1a4y

PanmonannHBIC YKCIA.
OOBIKHOBEHHBIE U JECITUYHBIE
JIpOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MEPHOIUYCCKHE IPOOH

ParnmmonansHabIe Yncaa.
O6I)IKHOBGHHI)I€ U OCCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHCYHBIC
MIePUOIUYECKHE TpoOH

[Ipumenenue npobeii u
6 IIPOLIEHTOB JIJIs1 PEIICHHUS 1
MPUKJIaIHbIX 3324
[Tpumenenue npobeit n
7 IIPOLICHTOB JUJISl PEILICHMS 1
MPUKJIaIHbIX 3324
JleficTBUTENIbHBIE YHCIIA.
8 PanmonanesHbie 1
UppaLMOHAIILHBIE YHCIIa

Apudmerrueckue onepanum ¢

? JNENCTBUTEILHBIMU YUCIIAMHU !
10 Mopnynpe AE€MCTBUTEIBHOTO YHCIIA |
U €T0 CBOWCTBA
[TpubnuxEHHBIE BEIYUCIICHUS,
1 [IpaBUjIa OKPYIJICHUS, IIPUKUIKA |

U OLICHKA pe3yJbTara
BBIYUCIIEHUH

12 OCHOBHBIE METOABI PELLIEHUS 1
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13

LETBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHHU U HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS
LETIBIX U APOOHO-pAIliOHATBHBIX
yYpaBHEHHUN U HEPABEHCTB

14

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAMOHATEHBIX
YpaBHEHUI U HEPABEHCTB

15

MHOro4ieHsl OT OAHO1
nepeMeHHou. Jlenenue
MHOT'0O4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

17

MHoOro4ieHsl ¢ LEeIbIMU
kodppunmentamu. Teopema
Buera

Pemienue cucrem JTMHEHHBIX
ypaBHEHUH

18

Pemrenue cucreM IHHENHBIX
ypaBHEHUH

19

Matpuiia cucTembl JIMHEHHBIX
ypaBHeHUU. Onpeaenuresnb
MaTpUIlbl 2X2, ero
T€OMETPUYECKHUM CMBICIT U
CBOMCTBA; BHIYMCIIEHUE €TO
3HAUYEHUS

20

Onpenenurenb MaTpUIbl 2X2,
€ro reOMETPUYECKHIA CMBICI U
CBOICTBA; BRIYHCIICHHE €T0
3HAYEHUS

21

22

23

[Ipumenenne onpenenuTens s
pEeIICHUSA CUCTCMbI JIMHENHEIX
YpaBHEHUU

Pemenune nmpukinaausix 3amay ¢
IIOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHU

Pemenue MPUKJIAAHBIX 3aaa4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

KonTponsHas pabora:
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25

26

"PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHENHBIX ypaBHEHUN"
OyHKIMS, CIOCOOBI 3aJaHUS
¢dbynkuun. B3aumao oOpaTHbIe
¢byukuu. Komnosunus
byHKIMHA

I'paduk pyskmmm.
DnemMeHTapHbIe TPeoOpa3OBaHUs
rpadukoB GyHKIHI

27

OO6nacTh onpeneIcHus 1
MHOKECTBO 3HAUYCHUN (DYHKITUH.
Hynu dynkuu. [IpomexxyTku
3HAK MOCTOSIHCTBA

28

UérHble 1 HeYETHBIC (PYHKITHH.
[lepuonnueckue GyHKINH.
[IpomeKyTKM MOHOTOHHOCTH

byHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHbIIee 3HaYCHNE (PYHKIIUU
Ha MPOMEKYTKE

30

31

JluneitHasi, KBagpaTH4YHAS U
NpoOHO-INHENHas QYHKIUU
DneMeHTapHOe HccieI0BaHnue U
MOCTPOEHHE IPapUKOB ITHX
byHKIUH

32

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTpOEHHE TPa(UKOB ITUX

byHKIUH

33

34

35

CreneHs ¢ 1eJIBIM ITOKa3aTeaeM.
bunom HeroTtona

CreneHs ¢ 1eJIBIM ITOKa3aTeIeM.
bunom HeroTona

CrenenHast GyHKIHS C
HaTypaJbHbBIM U 1IEJIbIM
noka3areneM. E€ cBoiicTBa 1

rpaduk

36

KonTponsHas pabora:
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37

"Crenennas pynkmnus. E¢
cBoiicTBa U rpaduk”

Apudmerndeckuii KOpeHb
HaTypaJbHOW CTEIIEHU U €ro 1
CBOMCTBA

38

Apudmernieckuil KOpeHb
HATypaJbHOW CTEIIEHU U €r0 1
CBOMCTBa

39

40

41

[Tpeobpa3oBaHUs YMCIOBBIX
BBIPAKECHUH, COAEPIKALLUX 1
CTETIeH! U KOPHU

[IpeobOpazoBaHMs YUCITOBBIX
BBIPAYKEHM, COJIepIKaIIUX 1
CTENEHU U KOPHU

[IpeoOpazoBaHKs YUCITOBBIX
BBIPAYKEHM, COJIepIKaIIUX 1
CTENIEHU U KOPHHU

42

UppanmonansHubie ypaBHEHHUS.
OCHOBHBIE METO/BI PEUICHUS 1
UppalMOHATIBHBIX YpaBHEHUI

43

HppauunoHanbHbIe ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS 1
HMPPALMOHAIIBHBIX YPABHEHUN

44

45

46

HppannonanbHble ypaBHEHHS.
OcCHOBHBIE METOBI PELICHUS 1
MppalMOHATIbHBIX YpaBHEHUI

PaBHOCHIIBHBIE TIEPEXOABI B
peLICHUU UPPALMOHATIBHBIX 1
ypaBHEHUH

PaBHOCUIIBHEIC nepexoanl B

pELICHUU UPPALMOHATIBHBIX 1
ypaBHEHUH

47

PaBHOCHIIBHBIE IEPEXO/BI B
pEeLIeHUN UPPALUOHATIBHBIX 1
ypaBHEHUH

48

49

PaBHOCHIBHEIE nepeXoanl B
peleHnn uppanuoHaJIbHBIX 1
YpaBHEHUI

CoiicTBa u rpaduk KOpHS n-0if 1
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CTeneH! KaK (yHKIIMHA 0OpaTHON
CTETICHH C HATYypaIbHBIM
rokaszaresem

CgoiicTBa 1 rpaduK KOPHS n-0i
CTENeHU KaK QYHKIIUKA 0OpaTHON

50

51

CTCIICHU C HAaTypaJIbHbIM
IIOKa3aTejiIeM

KonTponbHas padora:

"CpoiicTBa u rpaduik KOpHS N-OM

crenenu. MppanuonansHbie
ypaBHeHUs"

52

Crenenb ¢ palliOHAIbHBIM
nokasaresieM U e€¢ CBOWCTBa

53

54

Crenens ¢ paliiOHATbHBIM
IIOKa3arejieM U €€ CBOMCTBa

CreneHs ¢ palOHaJIbHBIM
IokasaTeJieM M €€ CBOMCTBA

55

[TokazarenpHas QyHKIHS, €
CBOWCTBA U TpaduK

56

57

58

Hcnonk3oBanue rpaduka
(GyHKINU 715 peIeHust
YpaBHEHUU

Hcnons3oBanue rpaduka
GYHKIIUY 1715 pelIeHHs
YpaBHEHUU

[Toka3zaTenbHblE YpaBHEHUS.
OCHOBHBIE METO/IbI PEeILICHUS
MoKa3aTeIbHbIX YPaBHEHUN

59

ITokazaTenbHble ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUS
IIOKA3aTeIbHBIX YPABHEHUN

60

ITokazaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
ITOKA3aTEeNIbHBIX YPAaBHEHUI

61

62

KonrponbHas pabora:
"[MokazarenpHas GyHKITHSL.
[TokaszaTenbHble ypaBHEHUA"

Jlorapudm uucna. CoiicTBa
norapudpma
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63

64

Jlorapudm yucna. CBoiicTBa
nmorapupma

Jlorapudwm uucna. CBoiicTBa
nmorapupma

65

66

67

JlecaTU4HBIE U HATypAJIbHbIE
sorapupmbl

JlecTUYHBIC U HATYpAJIbHBIC
sorapudmpl

[IpeoOpazoBaHue BEIpaKEHUH,
COJepIKAIHX JIOTapU(DMBI

68

69

70

[IpeoOpazoBaHue BEIpaKEHUH,
COoZIep KaLIHX JIOTapU(MBI
[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKAIHX JIOTapUPMBI
Jlorapudmuueckas pyHKIus, eé
CBOMCTBa 1 rpaduk

71

72

73

Jlorapudmuueckas pyHKIus, eé
CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka
GyHKLIMU 1715 peleHust
ypaBHEHUH
Hcnonb3oBanue rpaduka
GyHKLIMU 1715 peleHust
ypaBHEHUH

74

Jlorapudmuueckre ypaBHEHUS.
OcCHOBHBIE METOBI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

75

76

77

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
Jorapu(PMUUECKUX YpaBHEHUN

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/IbI pEUIECHUS
JoTapu(PMUYECKUX YpaBHEHUM

PaBHOCUIBbHEIE Iepexoabl B

peleHnH JorapupMHUUECKuX
ypaBHEHUH

78

PaBHOCHIIBHBIE IEPEXO/BI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH
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79

80

Kontponbras pabora:
"Jlorapudpmuueckas ¢yHKIIHS.
Jlorapudpmuueckue ypaBHeHUS"

CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa

82

83

84

ApKcuHyC, apKKOCUHYC U
ApPKTaHI'€HC YHUCIOBOTO
apryMeHra

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHE
TPUTOHOMETPUUECKUX (DYHKIMH
YKCIIOBOI'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICIICHHE
TPUTOHOMETPUUECKUX (PYHKLIUN
YKCIIOBOI'O apryMeHTa

86

OCHOBHBIC TPUTOHOMETPUYCCKHE
bopmybl

87

88

OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIibL
OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMmyIbI

89

90

91

92

OCHOBHBIE TPUTOHOMETPUIECKHE
(hopMyIibL

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

IIpeoOpa3oBanue
TPUTOHOMETPUYECKHX
BBIPAKCHUIN

[IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX
BBIPAKCHUI

93

[IpeoOpa3zoBanue
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TPUTOHOMETPUYECKHUX
BBIPAYKECHU I

Pemenne TPUT'OHOMETPHUICCKUX

94 .
ypaBHEHHH

95 Pemrenne TpuroHOMeTpU4ECKUX

YpaBHEHUU

Pemenne TPUT'OHOMETPHUICCKUX

96 .
ypaBHEHU

97 Pemrenue TpuroHoMeTpudecKux
ypaBHEHUM

08 Pemrenne TpuroHOMeTpU4ECKUX

YpaBHEHUU

Pemenue TPUTOHOMCETPHYCCKHUX

99 .
ypaBHEHUH

100 Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

KonTponbnas pabora:
"TpuroHoMeTpuyecKue
101 BBIPAXKCHUS U 1 1
TPUTOHOMETPUUECKHE
ypaBHeHUs"

IlocnegoBarenbHOCTH, CIIOCOOBI
102 3aJIaHus I10CJICAOBATEIIHLHOCTEH. |
Metoa MaTeMaTHUECKOU

WHIYKIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC
103 nocnenosareiabHocTU. Mctopus 1
aHaJin3a 0ECKOHEYHO MaJlbIX

104 Apudmernueckas nporpeccus 1

105 I'eomeTpuueckas mporpeccust 1

beckoneuHo yObIBaromias
reOMEeTpHYECKasl IPOrpeccust

106

CymMma 6eckoHeuHO yObIBaroIei

107
F€OMETPUYECKON ITPOrPECCUU

JIuHeHbIN 1
108 SKCIMOHEHIMAIIBHBIN pocT. Ynemno
e. @opmyia CIOKHBIX

IMPOLICHTOB

109 JIuHenHbIil 1 1
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AKCIOHEHIMAIBHBIN pocT. Yucio
e. Dopmyia CI0KHBIX
IIPOLIEHTOB

Hcnons3oBanue nmporpeccuu Jist

110 peLICHHS pealIbHBIX 3a7a4 1
MIPUKJIAIHOTO XapaKTepa

Konrponsnas pabora:

111 "ITocnenoBaTeILHOCTH U 1 1
nporpeccuu”

112 HenvpepHBHHe (GYHKIIUY U BX 1
CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTHI 1
rpadukoB pyHKUINH

114 CaoiicTBa GpyHKINI 1
HEIPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa pyHKINI !
HENPEPBIBHBIX HAa OTPE3KE

116 Meroa uHTEpBAIOB 1JIs 1
pelIeHusl HEpaBEHCTB

17 Merto1 UHTEPBAIOB ISt 1
pelIeHus] HEPaBEHCTB

118 Merto1 UHTEPBAIOB ISt |
pellIeHNs HEPaBEHCTB
IIpuMeHeHnEe CBOWCTB

119 HeNpepbIBHBIX (YHKIMHA 1151 1

pelieHus 3aaq
IIpuMeHeHnEe CBOWCTB
120 HeNpepbIBHBIX (QYHKIMHA 1151 1
peleHns 3a1aq

[TepBas 1 BTOpas npon3BOIHbIE

121 1
byHKIMHA

122 Omnpenenenue, reOMVeTpI/IquKHI?I |
CMBICJI IPOU3BOIHOM

123 Omnpenenenue, (1)1431/1:1601(1/11?1 1
CMBICJI IPOU3BOIHOM

124 YpaBHEeHHE KacaTeIbHOM K 1
rpaduky GyHKIUU

125 YpaBHEHHE KacaTeIbHOU K |

rpaduky GyHKIUU
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126 [Tpon3BoHEIE STIEMEHTAPHBIX |
byHKIMHA
127 Hpochiz[HbIe 3JIEMEHTAPHBIX |
byHKIMHA
[IpousBoaHast CyMMBl,
128 IIPOU3BEJICHUS, YACTHOT'O U 1
KOMITO3UIIUHU (YHKITHIA
[Ipoun3BoHAS CYyMMBI,
129 IIPOU3BEJICHUS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA
[Ipou3BoHAS CyMMBI,
130 MPOU3BEICHUS], YACTHOTO U 1
KOMITO3UIIUU (DYHKITHI
131 KonTponbhas pabora: 1 |
"I[IpousBoaHas"
[ToBTOpeHue, 0600mEeHNE,
132 cHUCTeMaTHu3aIvs 3HAHWM: 1
"VpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,
133 CHUCTeMaTH3aIvs 3HAHWH: 1
"OyHkuun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpEHwUE, OGOGH.[CHI:IC, 1
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10O 136 10
ITPOI'PAMME
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11 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
n/n Tewa ypoka Bcero Koutpobire o0pa3oBaTe/ibHbIE
padoTbI pecypest
[IpuMeHeHne nNpou3BOIHOM K
1 WCCJICIOBAHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprumeHeHnue nporu3BOJHON K
2 UCCJICIOBAaHMIO (YHKITHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K
3 UCCIIeIOBaHMIO (QYHKIIHI Ha 1

MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IpumeHeHne mpOU3BOTHON K

4 UCCIIeIOBaHMIO (GYHKIIHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
5 UCCIIeTIOBAaHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
6 UCCIIeTIOBAaHMIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxnenne HauOoJbIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoJbIIero u
HAauMEHBIIIETO 3HAUYEHUS
HEenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoJbIIero u
HalMEHBIIETO 3HaYCHUs
HENpepbIBHON (QYHKIUHU Ha
OTpe3Ke

Haxoxnenne HanOobIIero u

10 HauMEHBIIIETro 3HAUEHUS 1
HENPEePBIBHON (DYHKIIUU HA
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OTpe3Ke

11

Haxoxxnenre HanOOJIBIIETO U
HaMMEHBIIIEr0 3HAYECHUS
HENPEephIBHON (YHKIIUU HA
OTpe3Ke

12

Haxoxxnenre HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS
HENPEePhIBHON ()YHKIIUU HA
OTpe3Ke

13

[IpuMeHeHne Npon3BOHON IS
HaXO0X/IECHNS HaWIy4Ilero
pEeLIeHUs B IPUKIIAIHBIX
3ajadax

14

[IpuMeHeHne Npou3BOHON IS
HaXO0X/ICHUS HaWITy4Ilero
peLIeHUs B IPUKJIIAJIHbIX
3ajadax

15

16

17

[TpuMeHeHre POU3BOTHOMN JIJIst
OIIPE/ICTICHUS] CKOPOCTH U
YCKOPEHHUs IpoIiecca, 3a1aHHOTO
dbopMyIoi uiu rpaduKomM
[TpuMeHeHre POU3BOTHOMN JIJIst
OIPEICIICHUs] CKOPOCTH U
YCKOPEHUs TpoIiecca, 3aJaHHOTO
dbopmyroit uiu rpagukoM

Komnozumus GyHkimii

18
19

Komnosunus pyskmmit

Komnozumus GyHkimii

20

I'eomeTrpuueckue oOpassl
ypaBHEHUI Ha KOOPJIUHATHOMN
IJIOCKOCTH

21

['eomeTrpuueckue oOpassl
ypaBHEHUI Ha KOOPJIUHATHOMN
IJIOCKOCTH

22

23

KonTtponpHas padora:
"UccnenoBanue GyHKIHIMA C
MTOMOUIBIO TPOU3BOTHON"

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX
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24

25

[TepBooOpa3Hble 371eMEHTAPHBIX
dbynaknuid. [TpaBuna HaxoXaCHUS
epBOOOPA3HBIX

[TepBooOpazHbIe 37I€MEHTAPHBIX

dbynakuuid. [TpaBuna HaxoXACHUS
epBOOOPa3HBIX

26

Hurerpai. I'eomerpuyeckuii
CMBICJI MHTErpaja

27

28

29

Brrunciienue onpenenéHHoro
uHTEeTpaa mo popmyse
Herotona-Jleiioanma
Beruucnenue onpenenéHHOTo
UHTErpana no popmysie
Hprorona-JleiiOnuma
[TpuMeHeHre MHTETpaIa ISt
HAXOXKJCHUS TUIOIIACH
IUIOCKUX GUryp

30

[IpuMeHeHnne nHTETpaNa U1
HaXO0XJeHUs1 00BEMOB
TEOMETPUUYECKUX TEIl

31

32

33

[Ipumepsl pemenuit
Qg depeHnaIbHbIX ypaBHEHUN

[Ipumeps! pemeHnit
T depeHInaIbHbIX YpaBHEHUH

MaremaTtrueckoe
MO/JICIUPOBAaHUE PEATHbHBIX
MPOILIECCOB C TOMOIIBIO
TuddepeHIMaIbHbIX ypaBHEHUH

34

KonTponbHas pabora:
"IlepBoobOpa3Has u unTerpan"

35

36

Tpuronomerpuueckue QyHKIINH,
UX CBOMCTBA U rpapuKku
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpaduku

37

Tpuronomerpuueckue GyHKIHUH,
UX CBOMCTBA U rpapuKu

38

39

Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuKu

Tpuronomerpuyeckue GyHKINH,
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WX CBOMCTBA U Tpaduku

40

OT160p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKOH
OKPYXXHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON
OKPYXXHOCTHU

42

43

44

O160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUIECKOH
OKPYXXHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUIECKOM
OKPYXHOCTH

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

45

46

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Pelienne TpUroHOMETPUYECKUX
HEPaBEHCTB

47

Pemienne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

48

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (YHKITHII.
Tpuronomerpuueckue
HepaBeHcTBa"

49

50

OcHOBHBIC MCTObI pCHICHUSA
IMMOKAa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

51

OcHOBHBIC MCTOJBI pCHICHUA
IMMOKAa3aTCJIbHBIX HEPABCHCTB
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OcHOBHBIE MCTOABI pCHICHUSA

32 MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKIX HEPABEHCTB
54 OCHOBHBIE METO/IbI pELICHUS
norapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKIX HEPABEHCTB
56 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI pELICHUS
UPpPALMOHATIBLHBIX HEPABEHCTB
53 OCHOBHBIE METOJIbI PEIICHUS
HUPpALMOHATILHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI pELICHUS
HUPpALMOHATILHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
HPpALMOHATIFHBIX HEPABEHCTB
61 I'padpuaeckue MeTOIbI peIICHUS
UPPALMOHATILHBIX YPaBHEHHIM
& I'paduueckue meToab! pemeHus
UPPALMOHATIBHBIX YPaBHEHHIM
63 I'paduueckue MmeToab! pemeHus
MOKa3aTeJIbHbIX YPaBHCHUHN
64 ['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeToab! pemeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeToab! pemeHus
norapu(pMUUECKIX HEPABEHCTB
67 ['padmyeckue METOABI pelIeHHs
JorapupMUUECKUX HEPABEHCTB
I'paduueckue MmeToab! pemeHus
68 MOKAa3aTeNIbHEBIX 1
norapupMHUECKUX YpaBHEHHMA
['padpuaeckue MeToIbI pemeHust
69 MMOKAa3aTeNIbHEBIX U

Jorapu(pMUUECKUX ypaBHEHHM
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['padmyeckue METOABI peLICHHS

70

71

NOKa3aTeIbHBIX U
norapupMHUECKUX HEPABEHCTB
['paduueckue METOIbI peIICHUS
NOKa3aTeIbHBIX U
JOTapu(PMHUUECKUX HEPABEHCTB

72

KonTtponsHas pabora:
"UppaunroHayibHBIE,
MOKa3aTeNbHbIE U
JorapuMuIecKue
HepaBeHCTBA"

73

KommiekcHbIe uyncia.
Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI
3aM1CH KOMIUIEKCHOT'O YHCiIa

74

Kowmmnekcueie yncia.
Anrebpanyeckas u
TPUTOHOMETpPHUYECKast (DOPMBI
3aMl1CH KOMIUIEKCHOT'O YHCiIa

75

76

77

Apudmerndeckue onepanum ¢
KOMITJIECKCHBIMHU YU CJIaMU
Apudmerndeckue ornepanum ¢
KOMIUIEKCHBIMH YHCIIaMH
N300pakeHre KOMIUIEKCHBIX

YUCCJI Ha KOOpHHHaTHOﬁ
INJIOCKOCTH

78

N3obpaxeHne KOMITJIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IJIOCKOCTH

79

80

81

®opmyna Myaspa. Kopuu n-oit
CTEMEHU U3 KOMILIEKCHOTO
yucia

®opmyna Myaspa. Kopau n-oit
CTEIIEHHU U3 KOMILIEKCHOTO
yucia

HpI/IMeHCHI/IC KOMIIJICKCHBIX
YUCCI IJId pCUICHU A
(I)I/IBI/I‘-ICCKI/IX U rCOMETPUICCKUX
3aaad
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82

83

Kontposbnas paboTa:
"KomriuiekcHrle yncia"

HaTypaanble U LCJIbIC YHCIIa

84

85

Harypasibnble u nensle ynucia

[TpumeHeHre mpU3HAKOB
JEIUMOCTH LIEJIBIX YUCEe

86

87

88

89

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

[TpumeHeHre mpU3HAKOB

nenumocty nenbix yucen: HOJL
n HOK

[IpumeHeHue npu3HaKoB
JenuMocTH 1enbix unceir: HOJI
n HOK

[IpuMeHeHne npru3HaKkoB
JEIIMMOCTH LIEJIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

90

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIEIIBIX YHACEN:
OCTAaTKH I10 MOJYJIIO

91

92

93

[TpumeHeHrEe NpU3HAKOB
JEIIMMOCTH LIEJIbIX YHUCEN:
anroput™ EBkimaa mis
pelIeHys 3a/1a4 B LIEJIbIX YnciIax
Konrtponsnas pabdora: "Teopus
HenbIx yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

95

96

97

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPAaBHEHUI

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

OcHOBHBIC MCTObI pCHICHUA
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CHCTEM M COBOKYITHOCTEM
MOKa3aTeNbHbIX YpaBHEHUN

OcHOBHBIE METO/IbI PELICHUS
98 CHUCTEM U COBOKYITHOCTEM 1
MOKa3aTeIbHbIX YpaBHEHUN

OcHOBHBIE MCTObI pCHICHUA
99 CUCTEM U COBOKYITHOCTEM 1
aorapu(pMUUECKUX YpaBHEHUH

OCHOBHBIE METO/IbI PEIICHUS
100 CHCTEM U COBOKYIHOCTEH 1
JOrapupMHUECKUX ypaBHEHUI

[IpumeHeHue cucTeM K
PEIICHUI0 MaTeMaTHUYECKHUX
101 3a/1a4 U 3a/1a4 U3 pa3InyHbIX
oOyacTell HayKu U peajibHOI
KU3HH, HHTEPIPETALNs

IMMOJIYYCHHBIX PE3YJIbTAaTOB

[Ipumenenue cucteM K
PCIICHHUIO MAaTEMATUYCCKUX
102 3a[a4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOnacTell HayKu U pealibHOI
JKA3HU, UHTEPIIPETALUA

MOJIYYCHHBIX PE3YJIbTATOB

[IprMeHeHre HEpaBEHCTB K
PELICHUI0O MaTEMaTHYECKUX
103 3aJa4 ¥ 3a/1a4 U3 pa3IndHbIX
oOyacTell HayKu U pealibHOI
YKU3HU, MHTEpIIpeTalus

MOJIYYCHHBIX pPE3YJIbTATOB

KonTtponbHas pabora:
"CucreMsl paliiOHaJIbHBIX,
104 VUPPALMOHAIBHBIX 1 1
NoKa3aTeIbHbIX U
JorapupMHUECKUX ypaBHEHUN'

105 PannonaneHbIE ypaBHEHHUS C
rapameTpamu

106 PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

107 PannonanbHbIe cucTEMBI © |
napameTpamu
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HppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

108

HppanuoHanbHble CUCTEMBI C
napaMeTpamu

109

110 [Toka3arenbHble ypaBHEHHS,
HEPAaBEHCTBA C IIapaMeTpaMHu

11 [TokazarenbHbIE CUCTEMBI C |
napaMeTpamu

112 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

114

115 Tpuronomerpuueckue
HEPABEHCTBA ¢ IIapaMeTpaMHu

116 TpUroHOMETPUYECKUE CUCTEMBI
C ImapameTpaMu

[TocTpoeHue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEN

117 peabHBIX CUTYALIHI C 1
MIOMOUIBIO YPABHEHUM C

napaMmerpamu

ITocTpoeHue u uccinenoBaHue
MaTEMaTHYECKUX MOJENIEN

118 peabHBIX CUTYyaIUH C 1
ITOMOIIBIO CUCTEM YPAaBHEHHM C
napaMeTpamu

ITocTpoeHue u uccinenoBaHue
MaTEMaTUYECKUX MOJENIEN

119 peabHBIX CUTYyaIuH C 1
ITOMOIIBIO CUCTEM YPAaBHEHHM C
napaMeTpamu

KonrtponbHas pabora: "3agauu c

120 .
napameTpamu

[ToBTOpeHme, 0600IIEHNE,
121 CUCTeEMaTU3aIus 3HAHWNI: 1
"VpaBHeHus"

122 [ToBTOpenme, 0600IIEHNE, 1
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CHUCTEMAaTU3alys 3HaHUH
"VpaBHenus"

[ToBTOpeHme, 0600IIECHNE,
123 CUCTeMaTH3allus 3HaHU: |
"VpaBHenus. CUCTEMBI

ypaBHeHUI"

[ToBTOpeHnue, 06001ICHNE,
124 CHUCTEMAaTU3als 3HAHUH: 1
"Hepasencrtna"

[ToBTOpeHnue, 06001ICHNE,

125 CHCTEMAaTU3aLMs 3HAHUI: 1
"HepaBencrBa"
[ToBTOpEHME, 0000IICHUE,

126 CHCTEMAaTU3alMs 3HAHUI: 1
"HepaBenctBa"

[ToBTOpEHHE, 0000IICHUE,
127 CHCTeMaTH3alys 3HAHMIA: |
"[IpousBoaHas U €&

npuMeHeHue"

[ToBTOpEHHE, 0000IICHUE,
128 CHCTeMaTH3alys 3HAHMIA: |
"[IpousBoaHas U €&

npuMeHeHue"

[ToBTOpenue, 06001IIEHNE,
129 CHCTeMaTH3alysl 3HAHMIA: ]
"I[Ipou3BogHas u eé

npuMeHeHune"

[ToBTOpenue, o6odIIEHKE,
130 cHCTeMaTH3aIus 3HaHUH: 1
"MHTerpa u ero npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,

131 cUCcTEMAaTH3aIUs 3HAHUN: 1
"OyaKIMR"
[ToBTOpenwue, 06001IIEHNE,

132 cUCTeMaTH3aIus 3HaHWII: 1
"®yHkun"

[ToBTOpeHnue, 06001ICHNE,
133 cUCTEMAaTU3aIUsA 3HAHUI: 1
"OyHkuun"
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134 Hrorosast koHTpoIBHAs paboTa 1 1

135 Wrorosas kKoHTpoJbHASA paboTa 1 1

136 [ToBTOpEHHE, O606H1€HI:I€, |
CUCTeMAaTH3AIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O0 136 10
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yJbTara
1 Yucia U BEIUMCIIEHUA
11 OnepupoBaTh TMOHATUSMU: PAIMOHATIBHOE W JICUCTBUTEIBHOE YHCIIO,
) OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIICHTHI
12 BoimonaaTe  apudMeTrhyeckue  onepanudd ¢ palMOHAIBHBIMA U
’ NEeNCTBUTEIbHBIMH YHACIAMU
13 BrimonHsaTe npulnmkEHHbIC BEIUMCICHHUS, UCIIONIB3YS IIPAaBHUIIa OKPYTICHUS,
’ JIeTIaTh MPUKUJIKY U OLIEHKY pe3yJibTaTa BIYMCICHUI
OnepupoBaTh MOHATUSIMHU: CTENEHb C IEJIbIM MOKa3aTeJIeM, CTaHJIapTHast
14 dopMa 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJbHON CTEIEHH,

HCIIOJIB30BAaTh IMOAXOISAIIYIO q)OpMy 3aI1nucu I[CﬁCTBPITCJIBHLIX YUCCII IJIA
peiCHUs NPAKTUYCCKUX 3aa4 U MMPCACTABICHUA TaHHBIX

OHepI/IpOBaTL MOHATHUAMU: CUHYC, KOCUHYC U TAHI'CHC IIPOU3BOJIBHOI'O YI'JId;

1.5 HUCIIOJIB30BAaThb 3aIIiuCh IIPOU3BOJILHOI'O yria qcpe3 O6paTHI>Ie
TPUTOHOMCTPHUYCCKUC (I)YHKI_II/II/I

2 YpaBHEHMS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LIENOE,
2.1 panroHaIbHOE, UPPaLMOHAIBHOE YPaBHEHIUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh

22 TPUTOHOMETPUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus 1ENbIX, PallMOHAIbHBIX M HPPALMOHATIBHBIX
2.3 BBIDOKEHMM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHsT M HEPAaBEHCTBA JUIS PEIICHHMS MaTEMaTUYECKHX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

MO,I[CJIHpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BIKC anrerLI, COCTaBJIATH
2.5 BBIPpAXKCHUSA, YpABHCHH, HCPABCHCTBA II0 YCJIOBUIO 3aJiladd, HCCJICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapaTa anre6pbl

3 OyHKIMU U TpaduKu

3.1 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3aJaHUsl QYHKIMH, 00JIacTh




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera

«AJaredpa W HayaJia MATEMAaTHYECKOT0 aHAJIN3A_ yriay0aeHHsbIi ypoBeHb_ 10-11 kaaceb»

OTlpenesieHuss W MHOXKECTBO 3HaueHWW GyHKIMHM, Tpaduk GyHKINH,
B3aUMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky GyHKIMHA 111 pEeLICHUs] ypaBHEHU N
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIUHU, KBAIPATHYHON (YHKIIWH,
CTeNeHHON (DYHKIUH C LIEIbIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (GyHKIMNA 7T UCCIICIOBAHHS TMPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
pealibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]Ty BETMUYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MNOHATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
' reoMeTpUYecKas Iporpeccuu
49 OnepupoBaTh MOHATHUAMHU: OECKOHEYHO YOBIBAaIOIIasi TeOMETpHUYECKast
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTE W  Mporpeccuid  ams
' pelleHus peaabHBIX 3a1a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar sl ONHCaHUS
5.2 peabHBIX MPOIECCOB U SBJICHUMN, IIPH PEUICHUH 3a]1a4 U3 JPYTruX y4eOHBIX
PEIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE, Teopema,  CIIACTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATHAMU: HATypaJlbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NPU3HAKU JEIIUMOCTHA IENBIX YHCEN, PAa3JIOKECHUE YWCIa Ha IPOCTHIE
MHOHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHAMH: JIorapu(M YUCIa, AECATUYHBIC M HATypalbHbIC
' sorapuMbl
2 YpaBHEeHUS 1 HEPaBEHCTBA
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2.1

22

[IpumMeHATh CBOWCTBA CTENMEHW JJIs TPEoOpa3OBaHUS  BBIPAKCHHM,
ONEepUpOBaTh MOHATUSAMHU: I[IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pemiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BemonusaTe mpeoOpa3oBaHus BBIPAKEHUH, COJEpXKAIIUX Jorapudmsl;

ONepUpPOBaTh MOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

2.5

OnepupoBaTh MOHIATUSIMU: CHUCTEMa JIMHEHHBIX YpPaBHEHUN U €€ pelleHUE;
UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM IS PEIICHUs MPAKTUYECKUX
3a1a4y

HaxoauTs pemieHus: mpocTeHInX CUCTEM M COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUU U HEPABEHCTB

2.6

MonenvpoBaTh peanbHble CHUTyallUd Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA W CHCTEMbI II0 YCJIOBHMIO 3a1a4H,
UCCJIEIOBATh MMOCTPOSHHBIE MOJIENIH C UCTIOJIb30BaHUEM arrapaTa anreopbl

3.1

3.2

OyHKIMH U TpaduKe

OnepupoBaTb MOHATUAMH: IepHOAMYECcKass (DYHKIMSA, HPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (DYHKIWHM, HauOoIbIee |
HavMeHbIIee 3HAuYeHHs (QYHKUUH Ha MPOMEXYTKE; MCIIONIB30BATh MX IS
uccrieoBaHus (QyHKIMH, 33JaHHON IpaduKOM

OnepupoBaTh HOHATUAMM: I'papUKH MMOKA3aTeIbHON, JOrapupMHUUECKON U

TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH U UCTIOJIb30BATh JJIs PEIICHUS] ypaBHEHUI 1 HEPABCHCTB

33

N300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH I'padUKK JTUHEUHBIX ypaBHEHUN
Y UCTOJb30BaTh UX JJIS PELIEHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUM

3.4

Ucnonb3oBare rpaduku (QyHKIUNA 1T UCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN U3 IPYruX Y4€OHBIX TUCIUILIAH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh MOHATUSAMU: HENPEPBIBHASL PYHKIINS, TPOU3BOIHAS (DYHKIUY;
MCIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON IS
penieHus 3a1a4y

4.2

4.3

HaxonuTe  MpoOM3BOAHBIE  3JIEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHUS], YACTHOTO (DYHKIUI

Hcnonb30BaTe  NMPOM3BOAHYIO IS HCCIENOBaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb U JKCTPEMYMBI, MPUMEHATh PE3yJIbTaThl MCCIEAOBAHHUS K
MOCTPOCHHIO TPahUKOB

4.4

Hcmons30BaTh MIPOU3BOAHYIO JJId HAXOXACHUA HAWIYYIICTO PCUHICHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSMHU: TepBooOpa3Hass M HHTErpajg; I[OHUMAaTh
reoMeTpUUYECKU U GU3NYECKUI CMBICIT UHTErpajia




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«AJaredpa W HayaJia MATEMAaTHYECKOT0 aHAJIN3A_ yriay0aeHHsbIi ypoBeHb_ 10-11 kaaceb»

4.6

4.7

HaxonuThs mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAT
o ¢popmyne Hrrorona — JleliOnua

PemraTs IPUKJIAAHBIC 3ada4i, B TOM YHUCJIE COLHAIIBHO-DKOHOMHWYCCKOI'o "
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCcTBaM MaTEMaTHYECKOI'O aHaIn3a

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Kox
1 Uuncna 1 BEIUKUCICHUS
PanmonaneHbie  ymcma.  OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TPOIEHTHI,
11 OCCKOHEUYHBIC TIEPHOIUYCCKUE NpOoOH. AprdMETHIECKHE ONepalliy ¢ ParMOHaIbLHBIMU
) YHCJIaMH, TIPE0OPa30BaHUs YHNCIOBBIX BhIpakeHUH. [Ipumenenue npobeli u IpoOIeHTOB
JUISL peIIeHUs] MPUKJIAIHBIX 3a/1a4d U3 Pa3IMYHbIX OTpaciel 3HaHUW U peabHOU JKU3HU
HevictButenpHble urciia. PanirionansHbie 1 UppalioHaIbHbIC ynciaa. ApupMeTHIecKre
1.2 Oomepanyy C JCHCTBUTEIbHBIMU 4YHCIaMH. [IpuOMmkEHHBIE BBIYMCIICHHS, IIpaBUiIA
OKpYTJIEHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BhIYUCICHUN
Crermens ¢ 1ienbiM mokaszareneMm. CtanmaptHas Gopma 3amucu JeHCTBUTEIIEHOTO YHCIa.
1.3 Ucnonws3oBanne moaxossmied (OpMbl 3alMUCH JACUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3aJ1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypallbHON crerneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMU HaTypaJlbHON CTENIEHU
15 CuHyc, KOCHMHYC W TaHITE€HC YMCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCHUHYC,
ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa30OBaHUS
5 [IpeobpazoBanme TPUrOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
)3 VYpaBHeHne, KopeHb YypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 Pemenue nensix u 1poOHO-palIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenue nppannoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Penienne TpUroHOMeTpUUYECKUX YpaBHEHUM
57 [IpumeneHnne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTHICCKUX 3aJ1a4 U 3a71a4 U3
' Pa3IMYHBIX 00J1acTeH HAYKU U PEaTbHON KU3HU
3 OyHKIHH U TpaduKu
31 OyHkus, crnocoObl 3amanus ¢GyHkuuu. I'padux ¢GyHkuuu. B3aumHO o00paTHBIE

byHKIIIHN
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39 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢yHKIum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
13 CrenenHast GyHKIMS C HATypaJIbHBIM M LIeJbIM Moka3areneM. EE€ cBoiicTBa u rpadux.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 TpuroHomeTpuyeckass OKPYXKHOCTb, OIpPEACICHUE TPUTOHOMETPUUECCKUX (DYHKITUI
' YHCIIOBOTO apryMEHTa
4 Hauana MaremaTrnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCIEAOBaTEIbHOCTEH. MOHOTOHHBIC
' H0CIIEI0BATEILHOCTH
ApudmeTrndeckass W TeOMeTpHYECKas Tporpeccuu. beckoHeyHO yObIBaroIias
4 | TEOMETpHYeCKas MpOrpeccHs. CymMa OECKOHEUHO YOBIBAIOMICH TE€OMETPUUYCCKOM
' nporpeccur. @Dopmysia CI0XKHBIX MPOLEHTOB. M Cmonap30BaHUEe MPOrpeccuu st
pelIeHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOpPeTHUKO-MHOXKECTBEHHOTO —ammapara JJis OMNHMCAHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH UEIBIX YUCEI
1.2 Crenens ¢ pallMOHaNBHBIM MOKa3arenaeM. CBOKCTBA CTENIEHH
1.3 Jlorapudm yucna. JlecaTuyHble U HaTypajabHbIE JorapudmMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHH, Coep KaluX Jorapudmbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKaIUX CTEIIEHU C pallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. PellleHne MpuKIIaIHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
' JIMHENHBIX YPaBHEHUI
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHneHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMaTUUECKUX 3a]1ad
' W 3aJ1a4 U3 pa3IMuHbIX 00JacTell HAyKH U PeallbHOM KU3HH
3 @yHKIMH U TpaduKu
3.1 Oynkmus. [lepuonnyeckue ¢yHkuu. [IpoMEKyTKH MOHOTOHHOCTH (YHKITHH.
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Makcumymbl U MUHUMYMbI QyHknuu. HaumOonblnee u HauMeHblllee 3HAaYCHHE
(GYHKIIMY HAa IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
33 [Noka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaQUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
35 KOTOpbIE BO3HHKAIOT NpPU pEHICHUH 3a7ad M3 JAPYrHX Y4eOHBIX NPEAMETOB U
peanbHOU KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepoiBable QyHKIIMU. MeTOx MHTEPBAJIOB JIJIsl PEIICHHSI HEPAaBEHCTB
4.2 [TpownsBoanas pynkuuu. ['eomerpuuecknii 1 PU3NIECKUIA CMBICI POU3BOTHON
43 [IpousBoaubie 3neMeHTapHBIX (QyHKIUNA. DOpMynbl HAXO0XKAECHUS TMPOU3BOIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (YHKIUI
[IpumeneHne mTPOM3BOMHONW K UCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxokaeHne HaumOOoNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOJHON JIJIsl HAXOKJAEHUSI HAWIY4YlIero PelIeHUs] B IPUKIaJIHbIX
4.5 3amadax, Ui ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuueckiii 1 (GU3NYECKUd CMBICI. BrruucieHne nHTerpaia mo

dbopmysne Hetotona — JleiiOuuma
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3zoBaHus

Brnanenne Merogamm J0Ka3aTeNbCTB, ANTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHIAMH: OIpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOEe M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUH 3aj1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJECHUW; YyMEHHE  OINEpPUpPOBATh
HOHATUSMHM: MHOXECTBO, IOAMHOXKECTBO, ONEpald HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
quciie U3 APYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; yMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHATHUAMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTEMNEHb C LIEeJIBIM MOKa3aTeIeM, KOPEHb HAaTypallbHOW CTENEHU, CTEIIEHb C
palMoOHAIBHBIM TOKA3aTeIeM, CTETEHb C JIEWCTBUTEIIBLHBIM IOKa3aTeNIeM,
norapudm UMcIa, CUHYC, KOCMHYC M TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOJYJI0, PAalMOHAIBHOE YHCIO, WPPAIMOHATBLHOE YHUCIIO,
MHOXECTBAa HATypaJIbHbIX, LEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MIPU3HAKHU JETUMOCTH, HAMMEHBIITUN OOIIHiA
JIeNuTeNh W HauMEHblee o0lnee KpaTHOe, alnroputMm EBKIuaa mpu
pEIICHUH 3a/]a4; 3HAKOMCTBO C Pa3JIMUYHBIMHU MO3UITHOHHBIMA CHUCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTETNEHSIMU M Jiorapudmamu, npeoOpa3oBaHHs APOOHO-

panrOHaJIBbHBIX BLIpa)KCHI/II\/'I; YMCHHC ONneprupoBaTh TIOHATUAMMU
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MOCIIE0BATENHHOCTh, apu(PMETHUECKass TMPOTPECCHs, TeOMETpUYECKas
nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpULbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALNUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKLINH, SKCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbII
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUMCJATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAaXOOUTh YpaBHEHHE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOM3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi UCCIENOBaHMS (DYHKIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAauYeHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUJIEHOB C HMCIOJb30BAaHMEM allllapara MaTeMaTH4eCKOro

aHajin3a; MNPHUMCHATH TMTPOU3SBOJHYIO [JId HAXOXICHUA HaAWITYYIICTO
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pelieHus B MPUKIATHBIX, B TOM YHCJIE COLUAIBbHO-D)KOHOMUYECKUX U
(bU3MYEeCKUX 3ajlavax; HAXOJUTh TUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOIUTH MPUMEPHl MATEMATHMUYECKOTO MOJICIMPOBAHUS C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKIUS,
KOMIO3UIMs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTudyHas QYHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWHU, MOKa3aTelbHas H
jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QYyHKUUH,
UCMOJIb30BaTh Tpa(UKH U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734y W3 JAPYIHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH IS pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4i M3 00JacTH yIpaBlIEHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOIYYEHHOE pELICHUE U
OLICHUBATh MPaBJONOAOOHOCTh pPE3ylbTaTOB; YMEHHE MOJCIUPOBAThH
peanbHBIE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIHOJB30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBINH Pe3ybTaT

YMeHne omnepupoBaTh MOHATHIAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HauOoJIblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMaIIKIO, MIPEACTaBICHHYIO B TaOIMIaX, HA AUarpaMmax, rpadukax,
7 OTpaXXarolllyl0 CBOMCTBA PEalbHBIX MPOILECCOB U SIBICHUMN; MPEIACTABIAThH
uH(pOpMAIIMI0O C TIOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEN0BaTh
CTaTUCTUYCCKUC MOaHHBIC, B TOM 4YHCJIC C MPUMCHCHUEM Fpa(i)I/I‘—IeCKI/IX
METOJIOB U AJIEKTPOHHBIX CPEICTB; IpapUuecKu UCCIEIOBATh COBMECTHBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUs U JTMHEHHON perpeccun
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YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEabHBbIX COOBITHI; YMEHHE ONepUpOBaTh
NOHATUSIMM:  CiydaiiHass BEJIMYMHA, pACHpPEICIICHUE BEPOSTHOCTEH,
MaTEeMaTHUYECKOEe OXHMJAaHUE, IUCIEPCHs W CTAaHJAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEJIbHOIO U HOPMAJIbHOTO PAaclpeAciIeHUu; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACHPEICICHUN U1 pEeLICHUs 3a/1ad;
3HAaKOMCTBO C HNOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIEIOBAaHUM; yYMEHUE NPUBOJUTH IPUMEPHl NPOSBICHUS 3aKOHA
OONBLIMX 4YHMCET B MNPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; yMEHHE
OIEpUpPOBATh MOHATUSMHU: COYETAHUE, MEPECTAHOBKA, YMCIO COYETAHUU,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSIMHU: TOYKA, MpsMasg, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSAMbIE, MAPATIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, YroJd MEXKIYy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PEIICHUU
3aa4 U3yueHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX IIOHSATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omepupoBarh MOHSATHUSMU: IUIOMAAb (QUTYPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0mMaIb

MOBEPXHOCTU NHUPAMUMBI, TMPHU3MBI, KOHyCa, LWIHHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO ~Napajljieienuneaa, NUpaMuabl, MPU3MbI, LWIUHIpPA,
KOHYyCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHAPA,
[apajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, OWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUUECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo GuUryp Imo
pa3aMyYHbIM IPU3HAKaM, BBINOJHITH HEOOXOAMMBIE JOIMOJHUTEIbHbIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATHSIMH: JBUKEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUYCCKHE OTHOLICHUS TIPU
peIICHUN 3aJla4; HAXOJUTh TCOMETPHYSCKHE BEIWYMHBI (IUIHHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUH 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(mmuHA, Yroij, IIIOMIAgh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIUIeIa, MUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX CI)I/Il"yp

12

YMeHue onepupoBaTh MOHSATHIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJIb30BaTh BeKTOpHBII\/'I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3aJia4 JpYTHUX y‘-IC6HLIX mpeaAMCTOB

13

YMenue BLI6I/IpaTL HO)IXO)I}IIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06HICCTBGHHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB

MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX
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OTKPBITUM POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAyKH
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1 Yucna u BIYUCIECHUS
1.1 Harypanbnble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
12 Panyonanenple uucina. OOBIKHOBEHHBIE U JIECATHYHBIE ApOOHM, HPOLEHTHI,
. OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHHU. HevictBus c
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOM CTEeHN
14 Crenenp ¢ nenbiM mokazateneM. CTeneHb € PAaLMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTAaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapu(MBbI
JleiicTButenpHbie 4ucia. ApuQMETHYECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yucinamu. [lpuOnuxk€HHble BbIYMCIEHUS, MpaBuUia OKPYIJIEHUs, NPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI
1.8 [IpeoOpa3zoBanue BhIpaKeHUN
1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
24 [TokazarenbHble U JIorapupMUUIECcKUe YpaBHEHHUS
2.5 Lenbie u 1poOHO-palIMOHATBHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl
3 OyHKIHH U TpaduKu
3.1 Oynkuus, cnocodsl 3aganug GyHkuun. ['paduk Qynkium. Bzanmuo obGpaTHbIe
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¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepruoguueckue GpyHKINHI

OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWi ¢(ynkiun. Hymn ¢yHkmmu.

[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.

32 MakcumMymMBbl 1 MUHUMYMBI QYHKIMHA. HanOosblnee W HaMMeHbIee 3HAYCHUE
(GYHKIMM Ha TPOMEXKYTKE
13 CrenenHass ()yHKIMS C HaTypaJbHBIM M IIEJBIM ITOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [Noxa3zaTtenbHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl TpadukoB ¢(yHkmmii. CoiicTBa (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATENLHOCTEN
1.8 Apudmernueckass W reoMeTpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hauana MmaTemaTtn4eckoro ananmsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE SIEMEHTAPHBIX QYHKIHHA
[IpumeHneHne NpPOM3BOAHOW K HCCIENOBAaHMIO (DYHKIMH Ha MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxokaeHne HanOOJbIIer0o ¥ HAMMEHBIIEro 3HA4YEHHUsS (QYHKIMU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHSL.
AnreOpa u Hadana maTemaTudeckoro ananusa, 10-11 kmaccel/ Amamos 111LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00IIECTBO
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