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MNOACHUTEJIbBHASA 3AIINCKA

VYuebublil Kypc «Anredpa ¥ Havala MaTEeMAaTHYECKOTO aHalW3a» SBISCTCS OIHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y /I U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C Jpyroil CTOpOHBbI, (POPMUPYET JIOTHYECKOE U AOCTPAKTHOE MBIIUIEHNE 00Y4atoIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax pgaHHoro ywyeOHOro kypca oOywarolmiuecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMYJIHpPYeT CBOU
JOCTH)KEHUS] B MaTeMaTU4eCcKol Gopme.

YueOHbIi Kypc anreOpbl M Havyajd MAaTEMaTHYECKOTO aHAlIM3a 3aKJIaJbIBAeT OCHOBY JUIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHICHIMH
pa3BUTUS PKOHOMUKHU U OOIIECTBEHHOH JKM3HM, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIOJIb30BaTh UX JUIS JAlbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYEeCKOro aHalu3a pa3BUBAeT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXkaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKPETH3alHIo0, abCTparupoBaHue u
aHaJIoOTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xonme u3ydenus yueOHOro kypca «AureOpa M Hadajga MaTeMaTHMYECKOrO aHaIu3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
IOCTPOCHHUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyallUH, MHTEPIpETalud HOJYyYEHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ NMPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE, HAyKe U
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIaaeT 3HAYUTENBHBIM BOCHHTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOHMIMHA (HDOPMUPOBAHUIO HAYyYHOIO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHHS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus aiaredOpe M HayajlaM MaTEeMaTUYECKOrO aHaIM3a JIEKHT
NeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

B crpykType yueOHOro Kypca «Anredpa U Hadana MaTeMaTHUYeCKOro aHAJIN3a» BbIJEIIECHbI
CIIEYIOIINE COJEp)KAaTENbHO-METOAUYECKHE JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana maTremaTuueckoro aHaiausza», «MHOXKecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4at0TCs Ha MPOTSHYKEHUH IBYX
JeT o0y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS IPYT Apyra u
MOCTENIEHHO HAChIIAsCh HOBBIMH Te€MaMU U pasjenaMmu. JlaHHbIA ydyeOHBIM Kypc sBIseTcCS
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIbBKMX MaTeMaTHYeCKHX
JUCLIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHsI, MaTeMaTHUECKUN aHaJINU3, TEOpHUsS MHOXKECTB,
MaTeMaTHuecKkas Joruka u japyrue. [lo Mepe Toro kak oOydaromiuecs: oBlIaJeBaloT BCE Oolee
IIMPOKUM  MAaT€MaTH4YEeCKHMM  ammaparoM, y HHUX  IOCIEAO0BaTEIbHO  (OpMUDPYETCS
U COBEPLICHCTBYETCS YMEHHME CTPOUTh MAaTEeMaTHYECKyl0 MOJENb pealbHON CHUTyaluH,
MPUMEHSTh 3HAHUS, IOJyYEHHbIE MPU U3YUYE€HUHU Y4eOHOTO Kypca, UIsl pEIIeHUs CaMOCTOSTeNIbHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHO-MeTOAUYECKas IMHUA «Huca 1 BRIYUCIIEHU» 3aBepiIaeT popMupoBaHUe
HaBBIKOB HCIOJIb30BaHUS JIEHCTBUTENIBHBIX YMCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO
obmero obpaszoBanus. Ha ypoBHe cpeanero oOmiero oopazoBanusi 0co00€ BHUMAHUE YIEISIETCS
(OpMHPOBAHNIO HABBIKOB PAIllMOHAIBHBIX BBIUMCIIEHUH, BKIIOYAONMX B ce0sl MCIOJIb30BaHUE
pa3NMMYHBIX (QOpPM 3amucCH YHUCla, yYMEHHE JelaTh TNPHKUAKY, BBITOJIHATH MPUOIMKEHHBIC
BBIYUCIICHUS], OLICHUBATh YMCIOBBIE BBIPAXKEHUS, padOTaTh C MaTEeMaTHYECKUMHU KOHCTAHTaMH.



3HaKOMBbIE 00y4YaIOUIMMCSI MHOYKECTBA HATYPAJbHBIX, 1[€JIbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX
YuCeN JONOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM M3 3THX MHOMKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My clieu(pUYecKue 3a/ladyu U ONepaluu: JIeJIeHUe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIETBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaALMOHATIBHBIX YKCeN, apu(METHUYECKHIE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTEIIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uMcell. biiaromapsi mocienoBaTeabHOMY PaCIIMPEHUIO
Kpyra HCIOJb3YEMbIX YHCEN U 3HAKOMCTBY C BO3MOXHOCTSIMU UX NMPUMEHEHMS AJI1 pELICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCS MPEICTaBICHUE O €IMHCTBE MAaTEMAaTUKN KaK HAyKd U e€ pOJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHpPa, IUPOKO UCHIOIB3YIOTCS 0000IIeHIEe U KOHKPETU3aLIUA.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs HA MPOTSHKEHUH BCEro OOyueHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IPEIyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaleBalOT
pa3IMYHBIMM ~ METOJAAMHM  PEIICHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
copepxamux napaMerpsl. [lonydeHHble yMEHHs IIMPOKO HMCHOJIB3YIOTCS IPU HCCIEIOBAaHUU
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAIHBIX 33]a4 U 33aJa4 Ha HaXOXKIACHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOJHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHANbHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHH, @ TAK)KE BBIPAXKECHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHHmro anreOpandeckoro Marepuala
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbl C CUMBOJIbHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK S13bIKa HAYKH.

CopnepxatenpHo-MeToanyeckast JUHUS «DyHKIUH U TpaQuKm» TECHO NEepeIuieTaeTcs ¢
JIPYTMMHU JTMHUSIMH Y4€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MOCIIeJ0BATEIbHOCTD
U3YYCHHUS Marepuana. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, Jorapudmuyueckoil u
TPUTOHOMETPHUECKUX (DYHKIUH, NX CBOUCTB U rpaHKOB, UCTIOIb30BaHUE QYHKIUH AJIs pEIICHUS
3a/1a4 U3 IpYyrux yueOHBIX MPEIMETOB U PEATbHON KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TakK U C pellIeHHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BEIMUNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukud. Matepuas 3Toil conepaTeabHOI
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHaIUTHYECKOH, rpadudeckoit U cnoBecHoil. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEeHHI0 |
KOHKPETH3al[1H, UCII0JIb30BAHUIO aHATIOT .

CopepxarenpHas 1uHUS «Hadana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKIIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaromuMCsl, TaK
KaK y HHMX IOSIBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUIUH, ONpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, BBIUMCIATE TUIOMAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEHHs ImpoleccoB. JlaHHas cozaepxaTenbHas JHWHUS OTKPHIBAET HOBBIE
BO3MO>KHOCTH ITOCTPOCHHSI MATEMATHUECKUX MOJIEIIEN PEANIBHBIX CUTYallUil, TO3BOJIAET HAXOAUTh
HaWIy4lllee pEelIeHUE B MPUKIAJAHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMUYECKHX, 3a/adax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIINXCS PE3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HaykKu, U 00 HX
aBTOpax.

CopepxarenbHo-MeToANYECKas TUHUS «MHOXKECTBA U JIOTHKa BKIIIOUAET B €051 3JIEMEHTHI
TEOpPUU MHOXXECTB M MaTeMAaTUYECKOW JIOTMKH. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS
IIPOHU3BIBAIOT BECh KypC IKOJIbHOW MaTeMaTUKH U IIpejiaraloT HauooJiee yHUBEpCaIbHbIN SI3bIK,



OOBEIUHSIONNN BCE pa3feibl MaTeMaTHKH W ©€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HBIC
MAaTCMAaTUYCCKUC AOUCHUIUIMHBI U HUX TMPUIOXKCHUA B CAUHOC ICJIOC. HOBTOMY Ba>XHO J4aThb
BO3MOXHOCTh OOy4aromeMycss MOHHUMATh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK COBPEMEHHOU
MAaTCMAaTUKH U UCIIOJIB30BaTh €TI0 JJIA BBIPAXKCHUA CBOUX MEICJIE. prTI/IM BaXHBIM IIPU3HAKOM
MaTeMaTHKH KaK HayKH CJEJyeT NPU3HATh CBONCTBEHHYI €W CTpOrocTh OOOCHOBaHHUU U
CJIeZIOBaHUE ONPENEIEHHBIM MPAaBUIIaM TIOCTPOCHUS JI0KA3aTEILCTB. 3HAKOMCTBO C DJIEMEHTaMHU
MaTEMaTHYECKOW JIOTUKU CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS O0YyYaroInuXcs,
MO3BOJISIET KM CTPOHUTH CBOH PACCYXKJCHHUS HAa OCHOBE JIOTHUECKUX MPaBWI, POPMHUPYET HABBIKU
KPUTHYECKOTO MBIIILJICHHUS.

B yue6HOM Kypce «Anredpa u Hadalia MaTeMaTUYECKOTO aHAIIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUs, KOTOpPhIC IPHU3BaHBI CIOCOOCTBOBATh (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOCHHSI MOJICTICH PEabHBIX CUTYAIMi, UCCICAOBAHUS ITHX MOJEIEH ¢ OMOIIBIO
ammapara ajareOpbl U MaTeMaTH4YecKOro aHaW3a, WHTEPIpPETAIlMH IOJYYECHHBIX pPEe3yJbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIH M3 PA3ICIIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO WCIIONB3YeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemeHun
PCATBHBIX MMPAKTUYCCKUX 3a1aYd 06yqaloumecsl Ppa3sBUBArOT HaGHIOI[aTeJIbHOCTB, YMCHHC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh
npoOiieMmy. JlesarenpbHOCT, MO (HOPMHPOBAHHIO HABBIKOB PEIICHUS MPHUKIAJHBIX —3a1a4
OpraHu3yercsi B TIpollecce H3Y4YCHHs BCEX TEM YYeOHOro kKkypca «Ainredpa W Havaia
MaTEeMAaTHYECKOTO aHAITN3a.

Ha u3yuenne yueOHOTO Kypca «AireOpa v Hayaja MaTeMaTHYeCKOT0 aHAIIN3a» OTBOJUTCS
B 10 ximacce — 136 1acoB (4 4yaca B HEZIETIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yucsa v BbIYUCTCHUSA

Pannonanenble uyncna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue 1podu. Ilpumenenue qpodeil 1 MpoLEeHTOB JUIsl peLICHUs TPUKIIAHBIX 3a]a4 U3
pa3JIMYHBIX OTPACIICH 3HAHUHN U PEeAIbHOW KU3HU.

JeiicTButenpHble yKcna. PamyoHanbHble M HppaldOHAbHBIE 4Hcia. ApuMmeTHyeckue
ornepanuuu ¢ JEHCTBUTEIBHBIMU 4YMCIaMH. MOAyib AEMCTBUTEIBLHOIO YMCIAa U €ro CBOMCTBA.
[TpuOnm>kE€HHbIE BBIYMCICHUS, MpaBWIa OKPYIJIEHMs, TNPUKHUJKA U OLEHKa pe3ylbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokaszareneM. bunom Herotona. Mcnonbs3zoBanue noaxoasimen Gpopmsl
3alACU AEWCTBUTEIBHBIX YNCEI Ul PEILIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKAa3aTeIeM U €€ CBOMICTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIIOBOI'O0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHus1 M HEpaBEHCTBA

ToxaecTBa M TOXAECTBEHHBIE IIPe0Opa3OBaHUsA. YPAaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHIIBHBIE YpAaBHEHMS U YpaBHEHHUsI-CIIEACTBHs. HepaBeHCTBO, pelleHe HEpaBEHCTBaA.

OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-pallMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl OT OJTHOW TEPEMEHHOM. J{eTleHre MHOTOUYJIEHAa HA MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHorowens! ¢ neiasiMu koddounentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTENIEHH U KOPHH.



HppanuonaneHele ypaBHeHUs. OCHOBHBIE METO/BI PELICHNS HPPALMOHAIBHBIX YPaBHEHUM.
IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUIA.
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJABI pEIICHHUS JIOTrapU(pMHUECKUX
YpaBHEHUH.

OcHoBHBIE TpHroHOMeTpHueckue ¢Gopmynsl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BbIpaXXEHUM. Perenrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewienne cucreM JIMHEHHBIX ypaBHEHMH. Marpuia CHUCTEMbl JIMHEHHBIX YpPaBHEHMM.
Omnpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKUH CMBICI W CBOMCTBA, BBIUYUCICHUE
€ro 3HAa4YeHMsI, NPUMEHEHHUE OIpPEACIUTENs s PELIEHUs CHUCTEMBbl JIMHEHHBIX YpaBHEHUH.
Pemenne npukiagHbIX 3aJad ¢ IOMOIIBK) CHUCTEMBI JIMHEHHBIX ypaBHeHuH. MccnenoBanue
IIOCTPOEHHOM MOJIETU C TOMOLIBIO MAaTPULL U ONIPEAETUTENEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJIECH pealbHOM CUTyallud C IIOMOILBIO YPaBHEHHH U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeEMaTHUECKHX 3a/1a4 U 3a7a4
U3 PA3JIMYHBIX 00JIaCTel HAYKU M peaibHOMN JKHU3HU.

DOyHKUUM U rPpadpuKu

OyHKuMsA, crnocodbl 3amaHus (yHKuMHU. B3anmuo oOpatsble (ynkuuu. Komnosunums
¢ynkuuit. ['paduk dyHkumun. DneMeHTapHbIe TPeoOpa3zoBaHus TpapuKOB PYHKITHI.

OO6nacTph onpeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHCcTBA. YETHBIe M HeuéTHhle QyHKUMU. [lepuogmueckue ¢ynkuuu. IlpomexyTkn
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. HanOosnbiiee u HauMeHblIee
3Ha4YeHHs (DYHKIIMH Ha IPOMEXKYTKE.

Jlunelinasi, KBaipaTU4yHast U APOOHO-IHMHEHHAs QYHKIUU. DIeMEHTapHOEe UCCIIE0BAaHUE U
MOCTPOCHHE UX IPAPHKOB.

CreneHHass (yHKIUS C HaTypaJbHBIM M LENbIM IOKa3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHS N-Oi CTENEHW Kak (PYHKIMH OOpaTHOM CTENEeHW C HaTypallbHBIM
IIOKa3aTeJIEM.

[TokazarenpHas u norapupmudeckas GyHKINHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHIM
YHCIIOBOTO apryMEHTA.

@OyHKIMOHANIbHBIE 3aBUCMMOCTH B PealIbHBIX IMpolieccax U siBieHusAX. ['paduku peaabHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4uecKoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TOCIe0BaTeIbHOCTEH. MeTo MareMaTuyecKon
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIeA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas —nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOrpecCui.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEANIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBHble pyHKIIMYN 1 UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI IPaPUKOB PYHKIIHH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUM [Tl pelIeHus 3a1a4.

[TepBast u Bropas nmpou3BoaHble QyHKIMH. OnpeneneHne, reOMeTpUIecKuii U pu3nuecKuii
CMBICI POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[Tpou3sBoHBIE 31IeMeHTapHBIX QyHKIMHA. [Ipor3BogHASI CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIO3UINH (YHKIIHUH.

MHuoxecTBa M JIOTHKA

MHOXeCTBO, omepary HaJ MHOXECTBaMU W WX CBoWcTBa. J(marpammel Diinepa—Benna.
[IpuMeHeHnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.



Omnpenenenne, TeopeMa, CBOHCTBO MAaTEMAaTHYECKOT0 00BEKTa, CIIC/ICTBUE, TOKA3aTeIbCTBO,
paBHOCI/IHBHBIe ypaBHeHI/ISI.
I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSI YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (VFHYEHEHHbeI YPOBEHb) HA
YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHI I

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  TPAKIAHCKOM MO3MIHMKU OOydYalomerocs Kak akKTUBHOTO |
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOr0 OOIIECTBA, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TpakJaHCKOTO oO0IIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOILJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILLEHUE K JTOCTHXKEHHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHMSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JESTENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEIICHHH, PacCCyKIECHUW, BOCHIPUUMYMBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpEcax 3[0pPOBOTO
u Oe3omacHOro obOpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOAaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3nuecKas akKTHBHOCTB),
(bu3HYecKoe COBEPIIICHCTBOBAHUE MPHU 3AHITHUSIX CIIOPTUBHO-030POBUTEIHHOM JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HHTEPEC K pa3InyHbIM chepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccu W peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANlPaBICHHOCTH;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUE BIHMSHHS COLUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOW Cpefbl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX IPOOIIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILIEN CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHSI HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAayKH Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOHl KaK CPEeICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEI0BATENLCKYIO AEATEIbHOCTh MHAUBUAYAIbHO U
B I'pYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBeEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (POPMYIUPOBATH OINPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMUA, OCHOBAHUA [UIsi 000OLIeHUs u
CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OPMYIHpPOBaTH U NPEOOPA3OBHIBATH CYKICHHUS: YTBEpPAUTEIbHBIC U
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYUs B (haKTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU JUISl  BBISIBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEILHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOHpATh cI1OCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMPATh HanbOoJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCH KaK MCCIICIOBATEIBLCKANM MHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH
BONPOCHL, (UKCHPYIOIIUE MPOTUBOpEUYHe, MpolieMy, ycTaHAaBIUBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  3KCIIEPUMEHT, HCCIEAOBAHUE  IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCa, BBIIBICHHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTUE TMPOIECCA, a TAKKE BBIIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIIUTHI HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aAHAIU3HPOBATH,
CHUCTEMAaTHU3UPOBATh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MPE/ICTABICHHUS;

CTPYKTYPUPOBATh MH(POPMAIIHIO, IPEACTABIATE €€ B pa3IMUHBIX (POpMax, HILTFOCTPUPOBATH
rpaduvecKku;

OIICHWBATh HAAE&KHOCTh HWH(OOpPMAIMKM TIO CaMOCTOATEIHRHO  CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTaxX, 1aBaTh MTOSICHEHUS 110 X0y PELICHHUs 3a/1a4i, KOMMEHTUPOBATH NIOJYYEHHBINA PE3yJIbTaT;



B XO7i¢ OOCY)XJICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbl, MPOOIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATb HWJACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHA, COIIOCTABJISITb CBOU
CYXJICHUS] C CY)KICHUSMHU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3]IMYMe U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

NPEICTaBISATh PE3YJIbTAaThl PEIICHUS 3a/Ja4M, JKCIICPHUMEHTA, WCCIEIOBAHMS, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh ()OPMAT BBICTYILICHUS ¢ YUETOM 3a7a4 IPE3CHTAIIMHA U 0OCOOESHHOCTEH
ayJIUTOPHUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIIOCOO pemeHHs ¢ y4E€ToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEILHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICIIUTENBbHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BJIA/IETh CIOCOOAMHU CaAMOIIPOBEPKU, CAMOKOHTPOJIS
IIpolecca U pe3ynbTaTa pelleHns MaTeMaTUIEeCKOU 3a1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPM PELICHUHU 3aJadyd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBSACHATH MPUUUHBI JOCTUKEHUSI
WIA HEJAOCTHKEHMs pe3yJbTaTOB JIEATEIbHOCTH, HAXOOUTh OMIMOKY, JaBaTbh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

[IOHMMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHONH pabOThI IpH
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3ali0 COBMECTHOM DPa0OTHI, paclpelneisaTh BHIbI paboT, JOrOBApHBATHCS, OOCYXIATh
Ipolece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
HITYPMBI» ¥ HHBIE), BBITTOJIHATH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU ACUCTBUS C APYTUMHU
WIeHaMU KOMaH/]Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOydarOmMiCS TOJYYHUT CIEAYIONIME MPEAMETHBIC
pe3ynbTaThl MO OTAEIBHBIM TeMaM palbouell mporpamMmbl y4eOHOTo Kypca «AnreOpa M Hadana
MaTeMaTHYeCKOI o aHallu3a:

Yucsia v BbIYUCICHUA:

CBOOOJIHO OTIEPUPOBATH MOHATHUAMH: PANMOHATBFHOE YHUCII0, OECKOHEUHAs TEePUOINIECKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBFHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCeN, MOJYJIb IEHCTBUTEILHOTO YUCIIA,

MPUMEHSTH IPOOU U MPOLIEHTHI TSl PEIISHUs IPUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpacie
3HAHWM U peasbHOM )KU3HU;

MPUMEHSTh TPUONMKEHHBIE BBIUMCICHUS, TPAaBHJIA OKPYIJICHUS, TMPUKHUAKY H OICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOMHO OMEpUPOBATh TOHATHEM: CTEMEHb C IIeNBIM TI0Ka3aTeJieM, HCIONIb30BaTh
MOAXOAANIYI0 (pOpMy 3amucu JEHCTBUTETBHBIX YHCEN JJIS PEIICHUs MPAKTHYEeCKUX 3a7ad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaJIbHON CTENIEHU;



CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: JIOTapudM UYHUCIA, NECATUYHbIE M HATypaJlbHBIC
JorapudMmel;

CBOOOJTHO ONEpPUPOBATh IMOHATHUAMHU: CHHYC, KOCHHYC, TaHTCHC, KOTAHICHC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTAHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH NOHATHSAMHU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHMsI U YPABHEHUS-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTHh Pa3IMYHbIE METOJAbl PEIHICHUS PALMOHAJIBHBIX U JPOOHO-pAllMOHATIBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHHS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW INEepPeMEHHOW, MHOTOUIEH C
LEJIBIMU K03((PUIIMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh /I€JIeHHe MHOTO4JIeHa Ha MHOTOYIECH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera juis pemenus 3anad;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: CHCT€Ma JIMHEHHBIX YpPaBHEHUH, MaTpulia,
ONpEeAEIUTENb MaTpUllbl 2 X2 W €ro TIeOMETPUYECKHI CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 s BBIYUCICHUS €ro 3HAY€HUs], IPUMEHATh ONPEeAETUTENHN s PEeLIeHUs
CUCTEMbI JIMHEWHBIX YPaBHEHUN, MOJEIMPOBATH peajbHbIE CUTyallUd C MOMOIIbIO CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull U
oInpeeNuTeNel, UHTEPIPETUPOBATh ITOYYEHHbIN pe3ybTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMHU JUIsl TPeoOpa30BaHus BEIPaKEHUIA;

BBIIOJHATh MPeoOpa3oBaHMsl UYUCIOBBIX  BBIPAKEHUH, COAEpKALIUX CTEHNEHU C
paLMOHAIILHBIM [10Ka3aTeleM;

UCTIONB30BaTh  CBOMCTBAa  JyiorapuMoB s  mpeoOpa3oBaHUS — JIOTapUPMHUUECKUX
BBIPXKEHUI;

CBOOOAHO  omepupoBaTb  MOHATUSAMU:  HMPPALMOHAIbHBIE,  I[OKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IOPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  GopMyibl Ui [peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO ONEpPUpPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, NPUMEHSTH
HeoO0XouMbIe (POPMYJIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIUPOBaTh pEalbHblE CHUTyallMd Ha s3bIKE€ aireOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJayd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOYyHKIUUHA U TPaPUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMHU: (PYHKIUS, CIIOCOOBI 3aJaHMs (PYHKLUHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (DyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpa@uKoB HyHKIMIH;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: OOJACTH ONpPENEICHHUS M MHOKECTBO 3HAYEHUI
GbyHKLIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: UYETHBIE W HEYETHbIE (QYHKIMH, MEPUOIUYECKHE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUM, MaKCUMyMbl M MHHHUMYMbI (YHKIIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHe QYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OINEpPHPOBATh MOHATHUSAMH: CTENEeHHAas (YHKLUUS C HATypaJbHBIM U IIeJIbIM
nokasaresiemM, rpaQuk CTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTesneM, rpadux
KOPHS N-0 CTENEHH KaK (PYHKIUU 0OpaTHOM CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeIeM;

ONEepUpPOBaTh TMOHATUSAMH: JHMHEWHas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: IMOKazaTelbHass U Jorapupmuyeckas (QyHKIUHU, UX
CBO¥iCTBA U rpadMKu, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;



CBOOOZHO OINEPUPOBATH MOHATHUSMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTb, OINpeAeNieHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh TrpaduKku (YHKIUN UIsi UCCIETOBAHMS IPOLIECCOB U 3aBHUCUMOCTEH MpH
pelIeHUH 3a/a4 U3 JPYTUX Y4EOHBIX MPEIMETOB U PEANbHOM KU3HH, BBIpaXaTh (HopMyTaamu

3aBUCUMOCTH MCKAY BCIIMUUHAMMU,

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: apuU(pMeTHUecKas W TIeoMeTpuuecKas MpOorpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi FTEOMETPUYECKasi IIPOTPECCHs, TMHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH VIS PELICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpPUPOBATH  MOHATHUIMHU:
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHUMYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MAaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a 0ECKOHEUHO MallbIX;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: HENPEPHIBHBIC (DYHKIMM, TOYKU pa3pbiBa rpaduka

(GYHKIIMH, aCUMIITOTHI Tpadrka QyHKIUH;

IIOCJICA0BATCIBbHOCTD, CII0COOBI 3aJaHus

CBOOOJTHO ONEpUPOBATh MOHATHEM: (YHKIHS, HENpephiBHAsS HA OTpe3Ke, MPUMEHSATH
CBOIfCTBA HEMIPEPBIBHBIX (DYHKILIHUIT IS pELICHH s 3a/1a4;
CBOOOJTHO ONEPUPOBATH TOHSATHSIMH:

KacaTesnbHas K rpaQuky QpyHKUINU;

nepBasi W BTOpas MPOW3BOAHBIE (YHKIIHH,

BBIYHUCIISITH TPOU3BOIHBIE CYMMBI, TPOU3BEIACHHUS, YACTHOTO M KOMITO3UIIUU ABYX () YHKITHIA,
3HATh MPOU3BOIHBIE FJIEMEHTAPHBIX (PYHKIIHII;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHoskecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXKECTBO, OTIEPALINN HAJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONIUCaHus PeaIbHbIX IPOLIECCOB U
SIBIICHUI, TIPU PEIICHUH 33249 U3 APYTHX yIEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEACICHHUE, TEOopeMa, YpaBHEHHUE-CIIEICTBUE,
JI0Ka3aTelIbCTBO, PABHOCWIIBHBIE YPAaBHEHUS U

CBOMCTBO MaTEMaTHYECKOr0 OO0BEKTa,
HEpaBEHCTBA.

TEMATHUYECKOE IINTAHUPOBAHUE

MHOKEeCTBO IEHCTBUTENBHBIX YHCE.
MHorouseHsl. PalinoHanbHbIe ypaBHEHUS
1 HepaBeHCTBA. CHUCTEMBI TUHEHHBIX
YpaBHEHHH

28

Oynkiuu u rpapuku. CreneHHas GyHKIHAS
C LIEJIBIM IT0Ka3aTeeM

12

ApudmeTnueckuii KOpeHb N-0il CTENEeHH.
M ppanroHalbHBIC YPAaBHEHHUS

16

[TokazarenpHas Gynkums. [lokazarensHbIe
YpaBHEHUS

10

Jlorapugmuueckas QyHKIUS.
Jloraprnmuueckne ypaBHEHHS

18

TpuronomeTpuyecKre BbIpaKeHUs U
YpaBHEHUS

22




7 [lTocnenoBaTeNbHOCTU U MPOTPECCUU 9 1 10 1

8 |HenpepsiBublie pynkimn. [IponsBoaHas 15 1 20 1

[ToBTOpEeHUE, 06001ICHNE,
crucTeMaTu3anus 3HAaHUI

I[TOYPOYHOE ITNTAHMPOBAHUNE

I'naBa 1. MHOkeCcTBO JelCTBUTENbHBIX YHce]l. MHorowiensl. PaniuoHanbHble ypaBHEHUs U
HepaBeHCTBA. CHCTEMbI JIMHEHHBIX YPABHEHHU I

§ 1. [loBTOpEHME

1. Ypoxk 1 (1). YUnciioBbie u aJireOpandecKue BIPAKEHHUS.

Ypok 2 (2). YpaBHeHus.

Ypoxk 3 (3). CucteMbl IMHEWHBIX YPaBHEHUM.

VYpok 4 (4). Jluneitnas, kagpatuyHasi ¥ IpoOHO-TMHEHHAs PyHKIKU. DIeMeHTapHOoe
WCCIICIOBAaHHE U MIOCTPOCHHUE rPaUKOB I3TUX (DYHKITHH.

2. 3HAKOMCTBO ¢ POU3BOJTHOM

Ypoxk 5 (9). 3agaun, npuBOASIIME K TOHSATHIO TPOU3BOTHOM.

Ypok 6 (10). Onpenenenue npou3BogHON. PUINUECKHI CMBICI IPOU3BOTHOM.

3 MHuo:kecTBa. Onepanum HaJl MHOKeCTBAMM.

VYpox 7 (11). [lonsiTue MHOKECTBO, CIIOCOOBI 3a/1aHust MHOKecTBa. [logMHOXKeCTBa, paBHbBIE
MHO>KECTBA.

VYpoxk 8 (12). OcHoBHBIE orepaiuu HaJ MHOKeCcTBOM. O0beAMHEHNE, TIEpeceueHre, Pa3HOCTh,

8 JIonoJIHEeHHE. (3HAK CUCTEMbI U COBOKYIHOCTHU IIPU PELICHUU YPaBHEHUI U HEpaBEHCTB).

0. Ypok 9 (17). Onepanuu HaJ MHOXKECTBAMH M MX CBOMCTBA. JlnarpamMmel Diisiepa - Benna.

10. | Ypoxk 10 (18). Ilonarue orobpaxkenust MHOkecTBa (yHKIMH). MOITHOCTh MHOKECTBA

11. | Ypok 11 (19). IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOTO almapara Juisl pelieHus 3a1a4.

12, Vpox 12 (20). IonsiTue nevictBuTenbHOro ynciaa. MHoxecTBa uncen. CBONCTBA JEHCTBUTEIBHBIX
YHCEIL

§ 4. [lelicTBUTE/IbHBIE YN CJIA

13. | Ypok 13 (25). OObIKHOBEHHBIE U JIeCATUYHBIE IpoOU. beckoHeuHble eproindeckue Apoou.

14. VYpok 14 (26). [IpubnnxEHHbIE BEIYUCIECHUS, IPaBUIIa OKPYTIICHUS, IPUKUIKA U OLIEHKA

pe3yabTaTa BHIYMCICHUH.
15. | Ypoxk 15 (27). Ilponentsl. [Ipumenenue 1poOeil ¥ MPOLIEHTOB JJIsl pELICHHs] IPUKIIAJAHbIX 3a/1a4.

16. | Ypok 16 (28). Moaynb 1eliCTBUTEIHHOTO YHCIIA M €70 CBOMCTBA.
§ 5. PannoHajibHbIe ypaBHEHUs!
17. | ¥Ypok 17 (33). OcHOBHBIE METOBI PEIICHHS IIEJIBIX M IPOOHO- pAlIMOHATBHBIX YPABHEHUH.

VYpok 18 (34). Onpenenenue MHOrowieHa. ToXIeCTBEHHO paBHbIE MHOTOWIEHBI. MHOTOUJIEH OT
OJHOUN NEPEMEHHOM.

19. | Ypok 19 (35). Jlenenre MHOTOWICHOB HA MHOTOUJIEH C OCTATKOM.

20. | Ypok 20 (36). Teopema be3y.

VYpok 21 (41). Perenue ypaBHeHUi ¢ BICIIEH CTENIEHU MTOMOIIbIO TeopeMbl be3y. O6o0ménnas
Teopema Buera.

22. | Ypok 22 (42). Pemienue paliMoHaJIbHBIX YPAaBHEHHH

§ 6. MaTpuy4HBbIii MeTOJ PeLICHHs] CHCTEeM JTHHEHHbIX YPABHECHH I

23 Vpox 23 (43). Pemmenne cuctem JIMHEWHBIX ypaBHeHUH. OnpeieieHre H OCHOBHBIE TIOHSITHS
MaTpHIbIL.




VYpok 24 (44). OnpenenuTenb MaTPUIIbl 2X2, €r0 TEOMETPUUECKHI CMBICT U CBOMCTBA.

24.

Briuucnenue ero 3HaueHus.
25. | Ypok 25 (49). llpumeHeHue onpeaenuTelis sl pelIeHUs CUCTEMbl JIMHEHHBIX YPaBHEHUI.
26. Ypok 26 (50). Penienne npukIiIaIHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMbI TUHEHHBIX YPaBHEHHUH.
27. | Ypok 27 (51). O6obuieHne MaTeprasa 1o TeMe MHOKECTBO JCUCTBUTEIbHBIX YHCEI.
28. Ypok 28 (52). IIpoBepounas padbota 1mo Teme: «MHOKECTBO ACHCTBUTEIBHBIX YHCEI.

I'naBa 2. ®ynknuu u rpaguxku. CreneHHas PyHKIHUS € HeJbIM IOKa3aTeaeM

§ 1. Crenennasi gpyHkuus, eé cBoiictea u rpaguk.

29. | Ypok 29 (57). IlonsiTue creneHHOM PyHKITHH.

30. | Ypok 30 (58). Crenennas QyHKIUS C HATYPATbHBIM MTOKA3aTEIEM.

31. | Ypok 31 (59). Crenennas QyHKIHS C IIEIBIM TTOKA3aTEIIEM.

32. | Ypoxk 32 (60). Komnozurmst pyakiuu. ObpatHas yHKIuSI.

33. VYpoxk 33 (65). Pemienne npumepoB u 3a1ad no teme: CtenenHas GyHKius, e€ CBOMCTBa U rpad UK.

§ 2. CteneHb ¢ neJbIM IOKa3aTeaeM.

34. | Ypok 34 (66). CteneHsp ¢ 11eJIbIM MTOKA3aTeNIeM U €€ CBOMCTBA.

35 VYpok 35 (67). Pemenne npumepoB u 3aga4 1o teme: CTeneHp ¢ 1eIbIM MoKa3aTeiaeM U e
CBOICTBA.

36. | Ypok 36 (68). bunom HeroToHa.

37. | Ypok 37 (73). bunom HetoToHa. [IpuMeHeHune npu peuieHuu NpuMepoB U 3a1a4.

38 Ypok 38 (74). Tpeyronbuuk Ilackans. bunom HeioToHa ¢ ucnons30BaHuEM TPEYrolbHUKA

' [Tackaiis.

39 Ypok 39 (75). Pemenue npumepoB u 3agau o teme: Oynkuuu u rpadpuku. CreneHHas GyHKIHS C
LIEJIBIM TIOKa3aTEJIEM.

40. | Ypok 40 (76). IlpoBepounas pabota no teme: «PyHkuuu u rpaduxu. CtenenHas QyHKIUIY.

I'naBa 3. Apudmernyeckuii KopeHb n-oi creneHu. UppanmonajbHbie ypaBHEHUS

§ 1. Apudmernyecknii KOpeHb N-0i CTENEHH.

VYpok 41 (81). Onpenesnenue KopHsS n-oif creneHu. ApudMeTHIECKH KOPEHb HATypaIbHOU

4l CTEIIEHU U €r0 CBOMCTBA.

47, VYpoxk 42 (8U2). Crioco0b! BEIYMCIIEHUS KOPHS n-oi creneHu. [IpeoOpa3oBanus 4nCIOBBIX
BBIPAXECHH, COIEPIKALUX CTEIIEHU U KOPHHU.

43. | Ypok 43 (83). [IpakTuyeckue NpuMepbl Ha BBIYMCICHHUS KOpHEH n-oi CTENEeHH.

§ 2. UppaunoHajibHbIe YPABHEHUSA

44. | Ypok 44 (84). IlpocTeiinine uppaiioHalbHble YpaBHEHHUSI.
45 VYpok 45 (89). OcHOBHBIE METO/BI peIlIEHHUs] UPPALMOHANBHBIX YpaBHEeHUI. MeToa Bo3BeeHUs
" | o0eux yacTeil ypaBHEHHUS B OJIHY U TY K€ CTEIEHb.

46. Ypoxk 46 (9(3). OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX YPaBHEHUN. MeTo 3aMeHbI
NEPEMEHHOM.

47, Ypok 47 (91). OCHOBHB\I’G METO/Ibl PEIIECHUS] UPPALMOHAJIBHBIX ypaBHEHUI. MeTo1 pa3ioKeHHsl Ha
MHO’KUTENH BbIPAKEHUHN BXOJSIIMX B YpaBHEHHE.

48, VYpox 48 (92). OcHOBHBIE METO/1bI pEILIEHHS UPPALIMOHANBHBIX YpaBHEHUH. MeToa BblieneHus
MIOJIHOTO KBaJpaTa.

49. | Ypok 49 (97). PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPaBHEHUI.

50. | Ypok 50 (98). Penienue uppanrioHaIbHbIX YPaBHEHUH.

§ 3. DyHKIUA KOPHS N-0H CTENEHH.

Ypoxk 51 (99). @yHK1MsA KOPHS N-Oi CTENEHH (C HaTypaJlbHBIM YETHBIM TIOKa3aTeIeM), ee

51. .
CBOIiCcTBa U rpaduk.
57 VYpok 52 (100). @yHKI#sI KOPHS N-0i cTENeH! (C HaTypalbHBIM HEUETHBIM MTOKA3aTeeM), €€
" | cBoiicTBa U rpaduK.
53 VYpox 53 (105). dyHKIMS KOPHS N-0i CTENEHU U CTeTeHHas (PYHKIUS, KaK B3aMHO 0OpaTHbIe

(b YHKITIH.




54 VYpok 54 (106). O606menne Mmarepuaia mo TeMe "ApupMeTHIECKUl KOPEHb N-0i CTETICHH.
" | MppanmoHanpHble ypaBHeHuUs .

55 Ypok 55 (107). IIpoBepounas padora o teme: "ApudMeTHIECKI KOPEHb N-0i CTENCHHU.
' WppanuoHaiibHble ypaBHEHUA ".

56 VYpox 56 (108). Pemenne 3a1a4u MOBBILIEHHOHN CIOXKHOCTH 1O TeMe: "ApupMeTHIECKIil KOPEHb Nn-
' ol crenenu. MpparmoHaibHble ypaBHEHHS .

I'naBa 4. IlokazareiabHas pynkuus. [lokasarenbHble ypaBHEHUH

§ 1. [loka3zarenbHass pyHKUMS.

57. | Ypok 57 (113). Ctenens ¢ palluOHaJIbHBIM MOKa3aTelieM U €€ CBOMCTBA.

53 VYpok 58 (114). Pemenue ynpakHeHuit u 3aaa4 1o teme «CTeneHb ¢ pallMOHAIbLHBIM TTOKa3aTejieM
| 1 e€ CBOMCTBaY.

59. | Ypoxk 59 (115). [lokazatenpHast GpyHKIMS, €€ cBOICTBA U rpaduK.

§ 2. [loka3aTesbHbIE YyPABHEHHUS.

60. | Ypok 60 (116). Ucnionb3oBanue rpaduka GyHKINU A PEIICHUS] ypaBHEHUI.

Ypok 61 (121). OcHOBHBIE METOJIBI PEIICHHUS ITOKAa3aTEIbHBIX YPaBHEHUI. MeTo ] ypaBHUBaHUS

61. o
1OKa3aresiei.

6. VYpok 62 (1%2). OCHOBHBIE METO/IbI PELICHU IT0KA3aTENbHBIX YpaBHEHUI. MeTo ] BBeIeHUsI HOBOM
MIePEMEHHOI.

63 Ypok 63 (123). OcHOBHBIE METO/IBI PEIICHHS OKA3aTeNbHBIX YpaBHEHUH. BriHeceHue oo1iero

" | MHOXHUTEIIS 32 CKOOKH.

64, VYpok 64 (124). OcHOBHBIE METO/IbI PEUICHHS MMOKA3aTeNbHBIX ypaBHEHUI. OTHOPOIHbIC
YpaBHEHHUS.

65. VYpox 65 (129). Pemienue y}IpamHeHnﬁ 1 3a51a4 110 TeMe «OCHOBHBIE METOIbI PEIICHUS
MOKA3aTeIbHBIX YPABHEHUID.

66. Ypok 66 (130). [IpoBepounas pabora o Teme «OCHOBHBIC METO bl PEIICHUS TOKA3aTEeIbHBIX

YpPaBHEHUI.

I'nasa S. Jlorapudpmuueckas pynkuus. Jlorapupmuyeckue ypaBHeHus

§ 1. Jlorapudpmuueckasi pynkuus.

67. | Ypok 67 (131). Onpenencuane norapudma. Jlorapudm uncna.

68. | Ypok 68 (132). Pemenue ynpaxsHeHnuil no teme: «Onpenenenue gorapudma. Jlorapudm gncnay.

69. | Ypok 69 (137). CoiicTBa jg0rapu¢mMoB.

70. | Ypok 70 (138). Pemenue ynpakuenuii mo teme: «CBoiicTBa JIOTapu(MoBy.

71. | Ypok 71 (139). [lecaTuuHble U HATypaJIbHbIE JOTapHU(PMBbI.

72. | Ypok 72 (140). [TpeoOpa3oBaHue BRIpaXEHUHN, COJIEPKAIINX JOrapru(MBbI.

73. | Ypok 73 (145). Jlorapudpmuueckasi pyHKIUs, €€ CBOWCTBA U IpadHUK.

74 VYpok 74 (146). Pemienne ynpaxkuenuii mo teme: «Jlorapudmuueckast GpyHKIus, €€ CBONCTBA U
" | rpaduky.

§ 2. JlorapudgmMuyeckune ypaBHeHHS.

75. | Ypok 75 (147). Ucnonb3oBanue rpaduka GyHKUUHU JJis pelIeHUs] ypaBHEHHI.

76. | Ypok 76 (148). Pemenue npocreiimux JorapupMUUEcKX ypaBHEHUH.
77. | Ypok 77 (153). OcHOBHBIE METO/IbI pellIeHus JorapupMuyeckux ypaBHeHui. [loTeHnimpoBanue.
78, YPOKV78 (154). OC\I:IOBHI;IC METO/bI pelieHus Jorapu(MUIecKux ypaBHeHU. MeTon BBeZeHUs
HOBOH MepeMeHHOMN.
79 Ypoxk 79 (155). OcHOBHBIE METO/IBI PEIICHHUS JTOTapU(PMUIECKIX YPABHEHUH.
" | JlorapudmMupoBanue.
R0 VYpox 80 (156). OcHOBHBIE METO/IBI PELICHUS JOTapU(PMHUUECKIX ypaBHEHUN. PaBHOCHIIBHBIE
" | mepexo/ibl B pelIeHUH JorapuMUYECKUX YpaBHEHHUH.
81. | Ypok 81 (161). Pemenue ynpaxxneHnuii o teme: «Jlorapudmudeckne ypaBHEHUS».
VYpok 82 (162). O6o0mmenue marepuana no teme "Jlorapupmuueckue u noxkasareabHble
82. byaKIIAN".

83. | Ypok 83 (163). ITpoBepounas pabota no teme: "Jlorapudmuueckue u nokaszaresabHble GyHKIUHU'".




84.

VYpok 84 (164). Pemenne 3a1a4 MOBBIMICHHON CJI0KHOCTH 110 Teme: "JlorapudmMuueckue u
nokaszaresbHble PyHKIUH'".

I'naBa 6. TpuronomMerpuyecKkue BbIpa:KeHUsl U YPABHEHHS

§1.T

HITOHOMETPHUYECCKHE BBIPAKCHUS.

85.

Ypoxk 85 (169). Panuannas mepa yria.

86. Ypok 86 (170). [ToBOpOT TOUKK BOKPYT Ha4Yasia KOOPJAUHAT.
87. | Ypok 87 (171). Onpenenenue cuHyca, KOCUHyca, TAHT€HCA U KOTAHTeHCa.
88. VYpok 88 (172). 3Haku cuHyca, KOCHHYCa, TAHTE€HCA M KOTAaHTeHCA.
29, Ypok 89 (177). 3aBUCHUMOCTH MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOTO U
TOTO K€ yIJia.
90. Ypok 90 (178). Pemenne ynpakaeHuii mo teme: « TpuroHoMeTpuIeCcKie BIPAKEHUS.
§ 2. Tpuronomerpuyeckue popmyJibl.
91. | Ypok 91 (179). TpuronomeTpuuecKre TOKISCTRA.
92. | Ypok 92 (180). CuHyc, KOCUHYC, TAHI'€HC U KOTAHI€HC YIJIOB d U -d.
93. | Ypok 93 (185). ®opmybl IPUBEICHHUS.
94. | Ypok 94 (186). DopMyIbl CI0KESHHS
95 Ypox 95 (187). Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC JBOMHOTO yriia. CHHYC, KOCUHYC, TAHT€HC
" | ¥ KOTaHT'eHC MOJOBUHHOIO YTIa.
96. | Ypok 96 (188). CymMmMa 1 pa3HOCTh CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHT€HCA.
97. Ypok 97 (193).Pemienne ynpaxkHeHu# o TeMe: « Tpuronomerpudeckue GopMyabDy».
03 Ypok 98 (194). [IpakTrdeckas padoTa 1mo Teme « TpUroHOMETPUYECKUE BBIPAKCHHUS.
" | Tpuronomerpuyeckue GopMyIbD».
§ 3. TpuronomeTrpuyecKue ypaBHeHH .
99. Ypok 99 (195). ApkcuHyC, apKKOCHHYC M apKTaHT€HC YHMCIOBOTO apryMeHTa.
100. | Ypok 100 (196). YpaBHeHue cos x = a, YpaBHEHHE Sin X = a
101. | ¥Ypok 101 (201). YpaBHeHue 1g x = a, ctg x = a.
102. | Ypok 102 (202). PenieHnss TpUHroHOMETPUYECKUX YPABHEHHUH. (pasIoKeHUE HA MHOYKHUTEIIH )
103. | Ypok 103 (203). Pemienus TpMroHOMETpUUYECKUX ypaBHeHUH. (MccaenoBanue O/13)
104 VYpoxk 104 (204). O60611eHMe MaTepHaia 1o TeMe « TpuroHoMeTpudeckre BeIpaskeHHs U
" | YpaBHEHHSI»
105 Ypoxk 105 (209). [IpoBepounas pabota o teme: « TpUroHoMeTpruuecKue BbIpAKEHUS U
" | YpaBHEHHSI».
106. | Ypok 106 (210). Permenue ypaBHEHHI MOBBIIIEHHOMN CJIOKHOCTH (YpaBHEHUSI CMEIIAHHOTO THIIA)

I'naBa 7. [locjieqoBaTeJIbHOCTH M POTPECCUH

§ 1. IlocsienoBaTeIbHOCTH.

107.

Ypok 107 (211). ITocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS TIOCIEI0BATEIILHOCTEH.

108.

VYpox 108 (212). MeTon MaremMatuueckoil MHAYKIIMA. MOHOTOHHBIE M OTPAHUYCHHBIC
noclie0BaTeNbHOCTH. McTopus aHanmn3a 6€CKOHEYHO MaIbIX.

§ 2. Ilporpeccun.

VYpoxk 109 (217). ApudmeTrnueckas u reomeTpuueckas nporpeccuu. beckoneuHo yobiBaromias

109 reoMeTpruYecKas porpeccusl.

110. VYpox 110 (218). Cymma GeckOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON TTporpeccuu. JINHeHHbIN 1
HKCIIOHEHIHAIIBHBIN pocT. Yucno e.

111. | Ypok 111 (219). ®opmyna ciaokHbIX TpoleHTOB. [IpriMephl BEIYMCIEHHE CIIOKHBIX MTPOLEHTOB.
VYpoxk 112 (220). Mcionb30BaHue NPOrpeccuy U GOPMYJIIbI CIOKHBIX MTPOLEHTOB JUIS PEILICHHS

112. | peanbHbIX 3a/1a4 NPUKIAJAHOTO Xapakrepa. (3aaun Ha KPeIUThl C aHHYUTETHOM CXeMOoi
NIOTAIICHUSI KPEUTA).
VYpok 113 (225). Ucnonb3oBaHue Nporpeccuu U GopMyJibl CIOKHBIX MPOIEHTOB JJIs PEIICHUs

113. | peanbHbIX 3a7a4 MPUKIATHOTO Xapakrepa. (3aauu Ha KpeauThl ¢ qudQepeHnpoBaHHON cXeMon
MOTAIICHUSI KPEJIUTA).

114. | Ypok 114 (226). Pemenue 3a1a4 o teme: «IlocinenoBaTeIbHOCTH U TPOTPECCHI.




115. \ Ypok 115 (227). TIpoBepounas padota "[locienoBareabHOCTH U IpOrpeccun’.

I'naBa 8. HenpepbiBHble pyHkunu. IlpousBognas

§1. HenpepbiBHbIe GyHKIIUH.

VYpok 116 (228). HenpepriBHbIE GYHKIIMKM U UX CBOMCTBA. Touka pa3pbiBa. ACUMIITOTHI rpad)KOB

116. .
byHKIUH.
117, VYpok 117 (233). CpoticTBa pyHKITMK HENIPEPHIBHBIX HAa OTPE3Ke. METO 1 MHTEPBAJIOB /ISl PEIICHUS
HEPABEHCTB.

118. | Ypok 118 (234). IIpumeHeHre CBOWCTB HENIPEPBIBHBIX (DYHKIIMHA JIJIs1 PEIICHUS 3a1a4.

119. | Ypok 119 (235). Pemenune 3agau no teme: «HenpepoIiBHbIC PYHKIUNY.

§2. IlpousBoaHas.

120 Ypok 120 (236). IlepBas u BTOpas mpousBoiHbIe GyHKIIUU. ONpeaesieHne, T€OMETPUUSCKUN U
" | ¢du3HYeCKHid CMBICI TPOU3BOIHOM.

121. | Ypok 121 (241). YpaBHeHUE KacaTedbHON K rpaduKy G YHKIIHUH.

122 Ypok 122 (242). Ilpumeps! perennst 3aa4 o Teme «l'eoMeTpudecKkuit 1 PU3NIeCKUil CMBICIT
" | npou3BOHON. YpaBHEHHUE KacaTeabHOH K rpaduKy GyHKIIUNY.

123 VYpox 123 (243). Pemenue 3anau o teme: «I'eoMeTpudeckuii ¥ PU3NIECKUI CMBICI TPOU3BOIHOM.
" | YpaBuenue kacatenbHOU K rpa@uKy GyHKIUNY.

124. | Ypok 124 (244). Onpenenenue npou3BogHou. [IponsBoaHas creneHHON QyHKINH.

125. | Ypok 125 (249). IlpaBuna nuddepeHnupoBanusi.

126. | Ypok 126 (250). Pemenue 3agau no teme: «lIpaBuna quddepeHrpoBaHus.

127. | Ypok 127 (251). Ilpon3BoHast HEKOTOPHIX JIEMEHTAPHBIX (DYHKIIHSI.

128. | Ypok 128 (252). Pemienue 3amau o teme: «lIpousBoanasy.

129. | Ypok 129 (257). Ilposepounas pabota o teme: «[Iponus3BoaHas.

130. | ¥Ypok 130 (258). O606uienue marepuana no reme «Hemnpepoiabie dhyakiuu. [Ipon3Boanasy.

I'naa 9. IloBTOpeHue, 000011eHNEe, CHCTEMATH3ALMS 3HAHUI

131. | Ypok 131 (259). Koncrarupyromiast KOHTpoJibHast paboTa 3a | 4eTBepTh

132. | ¥Ypok 132 (260). Koncratupyroiasi KOHTpoJibHas padoTa 3a Il uetBepth

133. | Ypok 133 (265). Koncrarupyromas KOHTposibHast padbota 3a 111 ueTBepTh

134 VYpoxk 134 (266). Utorosas IIposepounast paboTta 3a Kypc anre0opsl 1 Hayajla MaTeMaTHYECKOTO
" | ananmza 10 knacca.

135. | Ypok 135 (267). IloBropenue kypca anredpsl 3a 10 kiacc.

136. | Ypok 136 (268). IToBTopenue. [ToBropenne kypca anredps 3a 10 kacc.

YUEBHO-METOJIMYECKOE OBECIIEYUEHUE OBPA30OBATEJILHOI'O
[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIA1 YHEHUKA

*Marematuka. 'eometpus, 11 xknacc/ Mep3msik A.I'., Homuposckuii [[.A., [Tonsxkos B.M.; nox
penaknueit [Togonbckoro B.E., O0miecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO M3maTenbckuii
ueHTp «BEHTAHA-I'PA®»; AkunonepHoe o6mectso «M3narenscto «lIpocsemienue»

[HNDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
MHTEPHET
Caiter ®UIIN, POIII, 01 Marematuka, [ unepmaruka
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