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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH W TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAx.



CopepxarenpbHO-MeTOIMYecKas: TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOs DJIEeMEHThl TEOPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTHuKo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJIHHOW MaTeMaTHKU
U TIpe[yiaraloT Hamboyiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/eibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
JUCIMIUIMHBL W HMX TPWIOKEHHs B eAauHoe 1enoe. [losromy BaxkHO nAath
BO3MOXXHOCTh OOydYaromiemycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTeMaTUKH W WCIIOJB30BaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYI0 €W CTpOTOCTh OOOCHOBAaHMH U CJIEIOBAaHUE OMNPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
o0yJaroumxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCITUPOBAHUS, KOTOPHIE MPU3BaHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluli, HCCJEeNOBaHUS O3TUX MOJENeH ¢ MOMOUIbIO ammapara ainreopbl U
MaTEeMaTHUYECKOr0 aHalli3a, WHTEPIPEeTAllMyd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXKIIBIM U3 pa3eioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca MIMPOKO HCHOJB3YETCs AJsl PElIeHUs NMPUKIATHBIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETU3HPOBATH  IPOOJIEMY.
HlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wusydyenne yueOHOro kypca «AnreOpa W Hayaja MaTeMaTH4YE€CKOIO
ananmu3ay» orBoautcsi B 10 kimacce 136 vacoB (4 yaca B HENEINo).



COAEPXKXAHUE OBYUEHUA

Yucnaa v BIYMCICHUSA

Pannonanbsapie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHBIX OTPACiIEH 3HAHUN U PEAJbHON KU3HMU.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTENLHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJICHUS, IPUKHUJKA U OLIEHKA PE3YJIbTAaTa BHIYNCICHUMN.

Crenenb ¢ uenbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C panuoOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTuuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHBbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEIIICHNE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEPAaBEHCTB. MHOTOYIEHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs!I ¢ 11e1bIMu K03 (P hUITIEHTAMHU.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKECHUH, COIEPKAITUX JIOTaPU(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUA.
Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpula CUCTEMBI JIMHEWHBIX

ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,

BBIYUCJIEHUE €r0 3HAYEHUS, MPUMEHEHUE OMNPEACTUTENS JJIsl PEUICHUS] CUCTEMBbI



JVHENHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPENCIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PeanbHON CUTyallUH C ITOMOUIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DYyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumms @yukiuit. I'paduk  QyHkimu. OnaemeHTapHble TpeoOpa3zoBaHus
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3HaYeHUs PYHKIIMN HA IPOMEXKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JOpOOHO-TIMHEWHasT (PYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHU KaK (PyHKIIMH 0OpaTHOW CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M TpaduKu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajimsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCHOHEHIIMAIBHBIA pOCT. Yncino e. @opmyia CI0KHbIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCHMU JUIsl  PELIeHUs pealbHBbIX —3a1ay
IMPUKJIAJHOTO XapaKTepa.

HemnpepriBable ¢GyHKIIMM W WX CBOMCTBA. TouykM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkiuit. CBoiicTBa (GYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEHCTB. l[IpuMeHeHHe CBOICTB HENpPEPBIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTpUIECKUi 1
buznyecKkuii CMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.



[IpousBogubie  snmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoOxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOIO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB M SBIICHUM, NPHU PELICHWH 3a4a4 U3 JIPYTUx
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3ULIMK 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 O0IIEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUM, TIPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI W JIPyroe), yMEHHUE
B3aUMOJICHCTBOBATh C COIUAIBHBIMA WHCTUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCUNCKON TPaX)TaHCKON HUIECHTUYHOCTU, YBOKECHHS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKONW MaTEMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHXKEHUNW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TOCTPOEHUE YCTOWYMUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aja4, PEIICHUHN, pacCyKIEHUM, BOCIIPUUMYHUBOCTH K
MAaTE€MATHYECKUM aCTEKTaM Pa3IMYHbIX BHUIOB HCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHUS:



cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKWe 3HAHUS B
WHTEpecax 30pOBOTo M 0€30MMacHOT0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 370pPOBBIO (3J0pOBOC THTaHHUE, COATAHCHPOBAHHBIMA PEXUM 3aHITHH M
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM IEATETEHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIBTYPhl, TIOHUMAHHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, 0OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTHIECKAX MPOOIeM, OPUCHTAITHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajad B 00JacTu
OKpYyXaroleni cpefpl, IIAaHUPOBAHUE TOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MIOCJICJICTBUM TSI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAYKHU KakK cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJCHUE SI3IKOM MaTEMAaTUKH U MaTeMaTHICCKOU
KyJIbTYPOU Kak CPEACTBOM MO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
Y UCCJIeIOBATEILCKYIO IEATEIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue aeicTBuA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSAX, MpejiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHI;



JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTHUBHOTIO), BBICTpauBaTh apryMEHTALMIO, IPUBOANUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJECHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HAUOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1elCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENA0BAaTENbCKUI MHCTPYMEHT IO3HAHUA,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MpoOIIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 0ObeKTa, SIBJICHUS, MPOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITeNILHO (HOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCA, A TaKKE BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISBJIATH Je(UIUTH MHPOPMAIH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELIEHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PAa3JIMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B Pa3M4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaIun () CaMOCTOSATENIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pELIeHUs 3aJauyu,
KOMMEHTHPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/€ 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB



nuanora, oOHapy>KUBAaTh PAa3jIMYMe W CXOJICTBO TMO3WIMKA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YIAbTATHI PEUICHUS 3a/aul, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/layu, BIOUpaTh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABbIKAMU  I[IO3HABAaTENbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUII U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAECTh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara pPEIICHHs
MaTeMaTUYECKOM 3a7a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH MPUYUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PEe3yNIbTaT PabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmnoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIA1A
B O0mMil TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CICAYIOIINE
MIPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA



cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HPPALMOHAIBFHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJTHO OMEPUPOBATH TMOHSITHEM: CTENEeHb C 1EJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATUEM: APUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS Y YPABHEHHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C UEIbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTH JIEJICHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
pelIeHus 3a1a4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACIIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHHUS €r0 3HAYEHUs,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh TOCTPOEHHBIE MOJEIH C IMOMOUIBIO MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH I1OJyYEHHBIN pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKEHN;

BBITNIOJIHATH MPE0OPa30BaHUs YMCIIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTENEHH C
palMOHAJIBHBIM [1OKA3aTeJIEM;



UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKCHU;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MOKa3aTEJbHbIE U
Jorapu(pmMUUECKU€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl ISl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHI;

CBOOOZIHO ONEpUPOBAaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHKUMHA U TPaPuKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aUMHO 0OpaTHble (QYHKIUH, KOMHOO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaTh MOHATUSMU: UETHBIE W HEYETHbIE (DYHKIMH,
nepuoInYecKue (PYHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HaUMEHbIee 3HaYeHHe (QYHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHMHAas, KBajJpaTU4Has U JpOOHO-IMHEWHas
(GyHKUHHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeslbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

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

UCIOJIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

cBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: apudmMeTnyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrPeECCUs], TUHEUHBIN U



AKCIIOHEHITUATLHBIN POCT, (hOPMYyJIa CIIOKHBIX TPOIEHTOB, HUMETh MPEACTABICHUE O
KOHCTAaHTE;

WCITOJIB30BaTh MPOTPECCUU IS PEIICHUS peajbHBIX 3aJad IMPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIC ¥ OTPAaHWYCHHBIC TIOCIEIOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEPUPOBATHh TMOHATHEM: (QYHKIIHS, HEMPEphIBHAS HAa OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BEIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOM3BEACHUS, YACTHOTO W KOMITO3HUITHH
IBYX (DYHKITHH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
penieHus 3aaa4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh TOHATHSIMH: MHOXECTBO, OIEpaluud  Haj
MHOXECTBaAMU;

UCITIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisi ONUCAHUS peaTbHbIX
MPOILIECCOB U SIBJIICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MaTeMaTHUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIILHBIE
ypaBHEHUS U HEPABCHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
i HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl Beero Konrtpouabnbsie IIpakTnueckue 06pA3OBATETBHEIE
padoThI padoTsbI pecypenr
[ToBTOpCHME 6 1
Tpuronomerpuueckre BbIpaKeHHUs U YPAaBHEHUS 22 1 1
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
3 MHorounensl. PannonanabHble ypaBHEHUS U 22 1
HepaBeHCTBa. CHCTEMBbI IMHEHHBIX YpaBHEHUM
4 Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
5 Apudmernueckuit KopeHb N-0if cTENeHN. 16 1
HppanmonanbHble ypaBHEHUS
5 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHH
7 Jlorapudpmuueckas pynkuus. Jlorapupmuueckue 18 1
YpaBHEHUS
ITocnenoBareabHOCTH U POTPECCUH 9 1
HenpepriBabie pynkuu. [IponsBoanas 15
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 6 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 1




IHOYPOYHOE IINTAHUPOBAHHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTunueckue
n/n Bcero u3yyeHusi  oOpa3zoBaTe/bHbIE
padoTshI padoThbI
pecypcsl
1 YucnoBele U anredpandeckue BhIPaKeHHUsL. 1
2 YpaBHeHus. 1
3 CucreMbl TMHENHBIX YPABHEHUM. 1
Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHENHAs
4 ¢GyHKIMU. DIIeMEHTapHOE UCCIIEI0OBaHUE U 1
MOCTPOCHHE TPAPUKOB STHX (PYHKINH.
5 Bxoxnas koHTposbHas pabora 1 1
3aauu, MPUBOJSAIINE K IIOHSATHUIO
6 npou3BOHOM. Ornpesienienre Mporu3BOTHOM. 1
DU3NYECKUI CMBICT TPOU3BOIHOM.
7 Pajguannas Mepa yria. 1
8 [ToBOpPOT TOUKM BOKPYT Hayaja KOOPAUHAT. 1
Omnpenenenue cuHyca, KOCHHYca, TAHI'€HCA U
9 KOTaHTeHCa. 1
3HAKU CHHYCa, KOCUHYCa, TAHT€HCa U
10 KOTaHI'€HCa. 1




3aBUCHUMOCTb MEX]ly CHHYCOM, KOCUHYCOM,

11 TQHI'€HCOM M KOTAaHI'€HCOM OJITHOT'O M TOTO K€
yria.
Peuienue ynpaxxHeHui 1Mo TeMe:

12 «TpuroHomeTpu4ecKue BBIPAKEHUSN Y.

13 TpuronomeTpruyecKue TOXKAECTBA.
CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC YIJIOB &

14 y-a

15 DopMyIIbI IPUBEICHUS.

16 DopMyIIBI CI0KEHUS
CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC

17 JBOitHOrO yria. CHHYC, KOCHHYC, TAHT'€HC U
KOTaHT€HC TIOJIOBUHHOI'O YIJIA.
CyMmMa ¥ pa3HOCTb CHHYCA, KOCUHYCA,

18 TaHT'€HCa U KOTaHI'eHCa.
Pemenne ynpaxHeHu# 10 TEMe:

19 «Tpuronomerpuueckue GOpMyIIbI».
[IpakTuyeckas pabora o Teme

20 «TpUrOHOMETPUYECKHUE BBIPAKEHUS.
Tpuronomerpudeckue GopMyiIb».

21 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOT'O apTryMCHTA.




YpaBHeHue COS X = a, YpaBHeHue Sin X = a

22

23 VYpaBuenue tg X = a, ctg X = a.

24 Penienust TpUroHOMETPUYECKUX YPAaBHEHUI.

25 PewieHnst TpUroHOMETPUYECKUX YPABHEHUM.
O06o01IeHne MaTepurana 1mo TemMe

26 «TpUroHOMETPUUECKHE BHIPAKEHUS U
YpaBHEHUS»

KonTpoasHas pabora no reme:

27 «Tpuronomerpuyeckue BbIpaKeHUs H
YPABHEHHSD).

28 Pemrenne ypaBHEHUI NOBBIIIEHHON CII0KHOCTH
[ToHsAATHE MHOKECTBO, CIIOCOOBI 3a/1aHUS

29 MHoOKecTBa. [loMHOXkeCTBa, paBHbIE
MHOJKECTBA.

OcHoBHBbIE Ollepaly HajJl MHOKECTBOM.
O0nenuHeHNE, MepeceyeHne, pa3HoCTh,

30 JIOTIOTHEHHE. (3HAK CUCTEMBI U COBOKYITHOCTHU
IPU PELICHUH YPAaBHEHUI U HEPAaBEHCTB).
Onepauny HaJ MHOXKECTBAMU U UX CBOMCTBA.

31 [uarpammsl Diinepa - Benna.

[TonsiTe 0TOOpaXKEHUST MHOXKECTBA

32

(pyHkumu). MoutHOCT, MHOXKECTBA




[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO

33 armapara Jiis pelIeHHs 3aa4.

IMousgaTue neficTBUTEILHOTO UKcia. MHOMXeCTBa

34 yucell. CBONMCTBA A€HCTBUTEILHEIX YHCE.

35 OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH.
BeckoHeuHbIe IEpUOAMYECKHE APOOH.
[TpubnxEHHBIC BEIYUCIICHUS], IPABUIIA

36 OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa
BBEIYHCIICHUH.

[Tpouentsl. [Ipumenenue apoOeit 1 MPOIEHTOB

37 JUTSL pEILICHUS PUKIIAIHBIX 3a/1a4.

Mopynp J€MCTBUTEIBHOTO YHUCIIA U €TI0

38 CBOICTBA.

39 OcCHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-
palMoOHANIbHBIX YPAaBHEHUIA.

Onpenenenne MHOrouaeHa. ToXIECTBEHHO

40 paBHBIE MHOTOWICHBI. MHOTOWIEH OT OJTHOM
IIEPEMEHHOM.

JleneHre MHOTOYJICHOB Ha MHOTOWICH C

41

42

OCTAaTKOM.

Teopema besy.




Pemenue ypaBHeHUH ¢ BbICLIEH CTENIEHU
MOMOIIBIO TeopeMbl bezy. O600ménnas

43
teopeMa Buera.
44 Pemienue panuoHanbHbIX ypaBHEHHI
45 Pemienue cuctem JIMHEHHBIX YpPaBHEHUM.
OnpeneneHne 1 OCHOBHBIE TOHSITHS MATPHULIBL.
Ornpenenurens MaTpUIlbl 2%X2, ero
46 TEOMETPUUECKUI CMBICT U CBOWCTBA.
Boruncnenue ero 3HaueHusl.
[TpuMmeHeHue onpeaenuTeNs 1 peleHus
47 CHUCTEMBI JINHEWHBIX YPABHEHU.
Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
48 CHUCTEMBI JINHEVHBIX YPABHEHUM.
O0600611eHne MaTepuana mo TeMe MHOXXECTBO
49 JIEMCTBUTEINIbHBIX YHCET.
KonTposbHnasi pabora no teme:
50 «MHOXKecTBO el CTBUTEIbHBIX YHCE.
51 [MousiTre creneHHon (GyHKINM.
CrenenHast GyHKIUS C HATYpaTbHBIM
52 MIOKA3aTENEM.
53 CrenenHast GyHKIHS C LIETbIM TOKA3aTEJIEM.

54

Kommozumus dyaknun. O6patHas GyHKITHS.




Pewenne npuMepoB u 3a1ad 110 TeEMe:

55 Crenennas GyHKIHs, €€ CBOWCTBA U IpaduK.
56 CreneHs C 1eJIbIM TOKa3aTelIeM U €€ CBOMCTBA.
Pemenue npumepos u 3aaau no teme: CreneHb
57 C LEJIBIM [T0KA3aTeNIeM U €€ CBOMCTBA.
58 bunom HeroTona.
bunom Herotona. [IprumeHeHre npu penieHnu
59 IIPUMEPOB U 3a7ay.
Tpeyronbnuk Ilackana. buaom HeroTona ¢
60 UCIIOJIB30BaHNUEM TpeyrosnbHuka [lackans.
Pewmenne npumMepoB u 3a1ad 10 TeMe:
61 Oynkuuu U rpapuku. CreneHHas QyHKINS C
L(EJIbIM ITI0KA3aTEIEM.
KonTposbHasi padora no teme: « DyHKINu
62 u rpadpuxu. CrenenHas GyHkuus».
Omnpenenenne KOpHs N-0M CTENEHMU.
63 ApudMeTHIecKuii KOpEeHb HATYPATHLHOM
CTEIIEHU U €ro CBOMCTBA.
CniocoObl BbIYMCIIEHUS KOPHS N-0i1 CTENEeHN.
64 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKAIIMX CTEIIEHH U KOPHHU.
[IpakTryeckue npumMepsl Ha BBIYUCICHUS
65

KOpPHEU N-0M CTENEHMU.




66

[Ipocreiimre nppalMOHAIbHBIE YPaBHEHUS.

67

68

OcHOBHBIE METO/BI PEILIECHUS
MPPALMOHAIBHBIX YpaBHEHUN. MeTox

BO3BE/ICHUS 00CHX YacTell ypaBHEHUS B OAHY H

Ty K€ CTEIIECHb.

OcCHOBHBIE MCTOBI pCHICHUA

UppaLMOHATIBHBIX YpaBHEHHM. MeTo]1 3aMeHbI

TIepEMEHHOM.

69

70

OcHOBHBIE METO/BI PEILICHUS
MPPALMOHAIBHBIX ypaBHEHUN. MeTox
Pa3JIOKEHUS HA MHOKUTEIIN BBIPAKECHUN
BXOJSIIMX B YPaBHEHHUE.

OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBHBIX YpaBHEHUNH. MeTo
BBIJIEJICHMS TTIOJTHOTO KBaJIpara.

71

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
MUPPALMOHAIBHBIX YPABHEHUM.

72

73

Pemenne nppaninoOHaIbBHBIX YPAaBHEHHM.

@yHKIMS KOpHSA N-0i1 cTenenyu (¢
HaTypaJIbHBIM YETHBIM [TOKa3aTesIeM), ee
CBOWCTBA U IpaduK.

74

OyHKIMS KOpHS N-0i1 cTeneHu (¢
HaTypaJbHbIM HEUETHBIM IIOKA3aTesIeM), ee
CBOWCTBA U IpaduK.




75

76

DyHKIUA KOPHA N-OU CTENEHU U CTEIIEHHAs
GyHKIMS, KaKk B3aMMHO oOpaTHbIC (PYHKITUH.

O06o001enrne MaTepuaa 1mo TeMe
"ApudmMeTnueckrii KOpeHb N-0i CTETIICHH.
UppanuonanbHbie ypaBHEHUA "

7

78

KonTposbHasi pabora no teme:
"Apudmernyecknii KOpeHb N-0¥ CTeNEHH.
HppaunonajbHbie ypaBHeHus .

Pemenue 3a1a4 MOBBIIEHHOHN CIIOXKHOCTH T10
teme: "ApudMeTnuecKuii KOpeHb N-0it
crenenu. VppannonanbHbie ypaBHeHUS .

79

80

CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €&
CBOWCTBA.

Pemenne ynpaxxHeHui U 3a1a4 110 TEME
«CTeneHpb ¢ pallMOHAIbHBIM IOKAa3aTeNIeM U €€
CBOMCTBaY.

81

[Toka3zarenbHas (GyHKIMA, €€ CBOWCTBA U
rpaduxk.

82

83

Hcnonp3oBanue rpaduka QyHKIUM 115
peneHust ypaBHEHUH.

OcCHOBHBIE METO/BI PELLIEHNUS TOKA3aTEIbHBIX
ypaBHeHu. MeTon ypaBHUBaHUS
MIOKa3aTeIICH.




OCHOBHBIE METO/IbI PEILICHUS] TOKa3aTEIbHbIX
ypaBHeHU. MeTo/1 BBEJIeHUSI HOBOM

84
MIEPEMEHHOM.
OCHOBHBIE METO/IbI PELLICHHS] I0KA3aTEIbHbIX
85 ypaBHeHUH. BeiHeceHne 001ero MHOKUATES
3a CKOOKH.
OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTEIbHbIX
86 ypaBHeHUN. OTHOPOHBIC YPABHEHUSI.
Pewienne ynpaxxHeHuil 1 3a7a4 110 TeMe
87 «OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIIbHBIX
YpaBHEHUI.
Koutpoabnas padora no reme «OCHOBHBbIE
88 METO/IbI pellieHH sl MOKA3aTeJbHbIX
YPaBHEHHUI».
89 Onpenenenue norapudma. Jlorapudm ducia.
Pemenne ynpaxxHeHuil o TeMe:
90 «Omnpenenenue norapudma. Jlorapudpm
qyHuClay.
91 CsoiicTBa norapuMos.
Pemenne ynpaxxnenuii no reme: «CBoiicTBa
92

J0rapupMoBy.

93

JlecsiTuuHble U HATYpaJlbHbIE JTOTapU(PMBI.




94

95

[IpeoOpazoBanue BEIpaXEHUH, COACPIKAIIUX
Jorapu@Mel.

Jlorapudmuueckas yHKIuUs, €€ CBOWCTBA U
rpaduk.

96

97

98

Pewenne ynpaxHeHUH 110 TeMe:
«Jlorapudpmuueckas pyHkuus, e€ CBOMCTBA U
rpaduK».

Hcnons3oBanue rpaduka QyHKIHH 115
pelLeHHs ypaBHEHUH.

Pemienune npocreiimux gorapupmMuyeckux
YpaBHEHUM.

99

100

OCHOBHBIE METO/IbI pELICHUS
norapu(MUUECKUX YpaBHEHUH.
ITorennmpoBanue.

OcHOBHBIE METO/BI PELLICHUS
JorapupmMHUUEcKuX ypaBHeHUH. MeToJ
BBEJICHUS HOBOM IIEPEMEHHOM.

101

102

OCHOBHBIEC METO/IBI PEIICHUS
JOTapu(PMHUUECKUX YPaBHEHHH.
Jlorapudmuponanue.

OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUEcKuX ypaBHeHUH. PaBHOCHITbHBIE
nepexobl B pelIeHHH JOrapu(pMUIECKIX
YpaBHEHUM.




103

104

Pewenne ynpaxHeHUH 10 TeMe:
«Jlorapupmuueckue ypaBHEHUS.

O06o001enrne MaTepuaa 1mo TeMe
"JlorapupMuueckue u mokazaTeabHbIE

byHKIAA".

105

106

KontpoabHasi padora no reme:
"JlorapupmMuyecKkue u nNoKa3arejabHbie
¢pynkuun".

Pemenue 3a1a4y MOBBIIIEHHOHN CII0XKHOCTH T10
teme: "Jlorapudmudeckue U moka3zaTeabHbIE

byHkun".

107

108

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs
IOCJIEIOBATEIILHOCTEH.

Meron MaTeMaTUYECKON MHIYKIIUY.
MOHOTOHHBIE U OTPaHUYEHHBIE
nocieaoBaTenbHOCTH. McTopus ananusa
OECKOHEYHO MAaJbIX.

109

Apudmerndeckas 1 reoMeTpuiecKas
nporpeccuu. beckoneuHo yObIBaromas
reOMeTPHYUECKasi POTPeCcCHsl.

110

111

Cymma OeckoHEYHO yObIBaroIiei
T€OMETPUUYECKON ITporpeccuu. JINHeHbIN 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucno e.

®opmyna CII0KHBIX MpoLeHTOoB. [Ipumepst
BBIUNCJIEHHUE CIIOXKHBIX MPOLICHTOB.




112

Hcnonb3oBanue mporpeccuu U GopmyIisl
CJIO’KHBIX TPOLIEHTOB JJISl PEIICHUS pealTbHBIX
3aj1a4 MPUKJIATHOTO XapakTepa. (3agauu Ha
KPEIUTHI C aHHYUTETHON CXEMOH MoTanieHus
KpeauTa).

113

114

Hcnonb3oBanue mporpeccuu U GopmyIibl
CJIOXHBIX MPOIICHTOB JJISl PEIICHUS peaTbHBIX
3a/1a4 MPUKJIAHOTO XapakTepa. (3ajauu Ha
KpeauThl ¢ TudepeHIMpoBaHHON CXeMOH
MIOTAIlICHHS KPEINTA).

Pemenue 3amau no treme:
«I[TocnemoBaTenbHOCTH U IIpOrpecCcumn».

115

116

117

KonTposbHnas padora
"TlocsienoBaTeIbHOCTH U Porpeccun’.

HenpepbiBable QpyHKIIMM 1 UX cBoiicTBa. Touka
paspbiBa. ACUMOTOTHI IPaQUKOB PYHKIIMH.

CaoiicTBa (hyHKIMH HENPEPBIBHBIX Ha OTPE3KE.
MeTto MHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB.

118

119

120

[IpumeHeHne CBONCTB HENPEPHIBHBIX (DYHKIMH
JUIS PEIICHUS 3a1a4.

Pemenne 3anaq no teme: «HenpepriBHbIE
byHKIHAN.

[lepBast 1 BTOpast MpOU3BOTHBIC (PYHKIIHH.
Onpenenenue, reoMeTpUIECKUA U PU3NUECKUI
CMBICJT TPOU3BOIHOM.




YpaBHeHUE KacaTelbHOU K TpaduKy (yHKIIHH.

121
[Tpumepsl perieHus 3a1a4 1o TeMe
«["eomeTpudeckuii U GU3MIECKUN CMBICIT
122 MPOU3BOAHON. YpaBHEHHE KacaTeIbHOM K
rpaduKky GyHKIHN.
Pewenne 3anau o reme: «I'eomeTpuueckuil u
123 (U3nUeCKUil CMBICT IPOU3BOJHON. Y paBHEHNE
KacaTeIbHON K TpauKy GyHKIUN.
Omnpenenenue nmpousBoaHoM. [IponsBogHas
124 crenennoii GyHKITIH.
125  llpaBuna muddepennupoBanusL.
Pemenue 3anay no teme: «IIpaBuna
126 nudepeHIpoOBaHUS.
[IpousBoiHasE HEKOTOPBIX dJIEMEHTAPHBIX
127 byHKLHS.
108  Pemenue 3anad no teme: «lIponsBoaHas».
KounTtpoabnas padora no reme:
129 «IIponsBogHas».
O06o00menre MaTepuaa 1mo TeMe
130

«HenpepoiBubie pynkunu. [TponzBogHas».




OcHoBHBIE IOHATHA Kypca ainredpbl 1 Havyall

131  maremartnueckoro ananmsa 10 xiacca, 1
000011IeHrE U CUCTEMATH3AaIMs] 3HAHUH.
[ToBTOpenue. CrenenHas, nmokasaTeibHas U

132 JgorapudpmuuecKkas QyHKIuS. 1
IToBTOpenue. Tpuronomerpuueckue

133 ppipaskenus u ypaBHeHUSL. 1
[ToBTOpenue. [locnenoBareabHOCTH U

134  mporpeccuu. HenpepbiBHbie GyHKIMH. 1
[IpounsBoaHasl.
HUToroBasi KOHTpOJIbHAsA padoTa 3a Kypc

135  aaredpsl M HaYa1a MATEMATHYECKOrO 1 1
ana;iu3a 10 kiaacca.
[ToBTOpenwue. Pemenne 3a1a4 MOBBIIIEHHOM

136 cnoxuocTH. 1

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Anrebpa u Hadana mareMatudeckoro aHanm3a. 10 kimace: yueOHHK it 001Ie00pa3oBaTeIbHBIX
opraHuzaruii: yriyoiaeHHbiid ypoBeHb / Mep3msak A.I'., Homuposckuii [[.A., [Tonskos B.M.—

M. IIpocsemienue , 2022

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. AunreOpa n Hauana MaTematndeckoro aHanuza. 10 kmacc: yueOHUK 1 0011e00pa3oBaTENbHBIX
opraHM3aluii; yriyosieHHbd ypoBeHb / Mepaisk A.I'., Homuposckuii [I.A., [Tonskor B.M.—
M. IIpoceemienue , 2022

2. AureOpa u Havaja MareMaTHyeckoro ananmza.. 10 knacc. [IpodunbHeiii ypoBeHb - ColoMHUH
B.H., Cron6os K.M., IIparyceBuy M. 4.

3. Jlumaktudeckue MaTepualibl 10 anredpe u Havanam aHanu3za juist 10-11 kmaccos - 3uB B.I'.,

Ioabauu B.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bbubmumoreka LIOK ». — [Onexkrponsnslii pecype]. — URL: https://m.edsoo.ru/(nara
oOpamenus 12.07.2024).

2. OOpazoBarenbHbIi eHTp «Cupuycy». — [Dnekrpornslii pecypc]. — URL:

https://sochisirius.ru/ (mata oopamenus: 12.07.2024).


https://m.edsoo.ru/(дата




