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HOACHUTEJIBHAA 3AIIMCKA

VYueOHblii Kypc «AnreOpa W Hadaja MaTEMaTHYECKOrO aHaIM3a» SIBISIETCA
OJTHUM W3 HamboJiee 3HAYMMBIX B MPOrpaMMe CpeaHero odmero odpa3oBaHUS,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YCHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (hOPMHUPYET
JIOTUYECKOE M a0CTPAaKTHOE MBIIUICHHE O0YYaIOIUXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OpPMATUKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U APYTUX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca OOydYaroluecsi OBJIaJICBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (GOpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTH4ecKon (opMme.

VY4eOHbIll Kypc anreOpbl U Hayajgl MaTeMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY Il YCIENIHOTO OBJAJCHUS 3aKOHaMHM (U3UKU, XUMHUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUNA Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHU(MPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ul JajlbHeWIIero oOpa3oBaHHUS U B
MOBCEHEBHOM KU3HU. B TO ke BpeMs OBJlaJieHue aOCTPAKTHBIMH M JIOTMYECKH
CTPOTMMHU KOHCTPYKLHMSMHU aireOpsl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH, JIOKa3bIBATh
YTBEP)KJIEHUS C MOMOUIbI0 MHAYKIUU U PACCyKIaTh AETYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOrui, (popmupyer
KpEaTUBHOE U KPUTUYECKOE MBILIUICHHE.

B xone u3yuenus yueOHOro Kypca «Anrebpa M Havalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIMecs IMOJY4YaroT HOBBIM OMNBIT PEIICHHUs NPHUKIaJHBIX 3a/ad,
CaMOCTOSITEJILHOT'O MOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PeaJbHbIX CUTYyaluH,
UHTEPIPETAllMA  TOJYYEHHBIX  PEIICHWM, 3HAKOMATCS C  I[pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBLIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPAMHM.

VY4eOHbIli Kypc 00JajaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbIH MmaTepual, CIOCOOCTBYIOIIUI
(OpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS, TaK M dYepe3 crneuupuky ydeOHOM
NEeATeNbHOCTU, TpeOyromied MpoAOKUTEILHON  KOHIICHTpAIlMd  BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTM M  OTBETCTBEHHOCTH 34 TOJYYEHHBIN
pe3ynbrar.

B ocHoBe Meroauku oOydeHHs aiaredpe M HavyajllaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JeSATEIbHOCTHBIN MPUHIIUI 00y4YEHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hayaila MaTeMaTHYeCKOIoO
aHaAJIM3a» BBIIEIEHBI CIENYIOLIME COAEPKATENbHO-METOAUYECKNE TUHNN: «Hucna
U BeIYHCIEHUs», «DyHKIMN U Tpadukny, «YpaBHEHUS U HEepaBeHCTBay, «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIIBHO-METOANYCCKHE JIMHUA W3YYaloTCS Ha TPOTSDKCHUU JBYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
Apyr Apyra W TOCTENEHHO HACHIIASCh HOBBIMH TEMaMU W pasjaenamu./|aHHbIH
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
agoruka u gpyrue. Ilo mepe Toro kak oOydarouiuecss OBJIaJEBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIllH, IPUMEHSATh 3HAHUS, TTOJYYCHHBIC TTPU U3YUYCHHH y4eOHOTo Kypca, s
pEIIeHUs] CaMOCTOSITETIbHO C(HOPMYITHMPOBAHHON MAaTeMaTHYECKOM 3aJaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenpbHO-MeTOMMYEeCKass TUHUS «Uucia W BBIYUCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO HAa YpPOBHE OCHOBHOTO o011ero oopazoBanus.Ha ypoBHe cpegHero oomiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHHIO  HABBIKOB
PAIMOHAJIBHBIX BBIYMCIICHHUM, BKJIIOYAIONINX B CEOSl MCIIOJNIb30BAHUE PA3ITHUUYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMU.3HaKOMbIE OOYYarOIIMMCS MHOXKECTBA HATYPAIbHBIX, IIETIBIX,
pallMOHAIBHBIX U JCUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX dYHCel. B KakIoM M3 OSTUX MHOXECTB PacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My cCIenupUIecKue 3aJaud M OIepaluu: JeIIeHHe HaIelo,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIETBIX 4YHCEN, OCOOble CBOWCTBA
PaIMOHANIBHBIX U UPPANMOHATIBHBIX YHCEN, apu(METHUECKUE OMeparii, a TaKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieqoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3INYHbIX 3a7ad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
MIOCTPOCHUU MOJIENEeH PEeallbHOTO MHUpa, HIMPOKO HCIIONB3YIOTCS 0000IIeHHe U
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKCHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM
pasnene [IporpamMmbpl MPEenyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3a1au.B
pe3ynbTaTe OOydarolIuecs OBJIAJIEBAIOT PA3IMYHBIMH METOJAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKAa3aTENbHBIX, JIOTApH(PMHUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKkKe 3ajad,
cofepkammx napaMerpbl.llomydeHHbIe yMEHHMSI IMUPOKO WCIONB3YIOTCS TPU



UCCIICIOBAaHUH (DYHKIIMA C TIOMOIIBIO MPOW3BOAHON, TIPH PEIICHUH TPUKIIATHBIX
3a7ad W 3a/lad  Ha HaxXOoXKJIeHHEe HauOONbIIMX W HAWMEHBIIUX 3HAYCHUU
dbynkiuu. JlaHHas conepikaTelibHasl IMHUS BKIIOYaeT B ce0s Takke (popmMupoBanue
YMEHHUH BBIIONHATH Pacd€Tsl 1Mo ¢opMyrnaMm, TpeoOpa3oBaHUs pPaMOHATBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TAaKXKE BBIPAKCHUH,
colepKamux crTeneHu W sorapudmel.braronaps u3zydeHuto anredGpandeckoro
MaTepualia TPOUCXOIUT  JallbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUS OOYYarOIIUXCs, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxJeHui, pabOTBl C  CHMBOJBHBIMH  (OpMaMH,  TPEIACTABJICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTEH B BHJIE PABEHCTB W HepaBEHCTB.AureOpa
npennaraet d(PQPeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxxarenbHo-MeToAuYeckass JuUHUA «DyHKUMH H  TpaduKu» TECHO
NeperieTaeTcs ¢ APYTUMU JIMHUSAMH Y4e€0HOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIBbHOCTh U3YUeHUsI MaTepuana.lizyuenne creneHHon,
NOKa3aTeNbHOH, JorapuMUUEecKoi 1 TPUTOHOMETPUUECKUX (QYHKIIMA, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
IPEIMETOB U PEajbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK W C pEIICHHEeM ypaBHEHUH u HepaBeHCTB.IIpu 3TOM Oonblioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJaMu 3aBUCHUMOCTU MEXKIY
pPa3IUYHBIMA BETMYMHAMH, KCCIEIOBAaTh TOMYyYECHHbIE (QYHKIIMU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JTMHUU HAlIEJICH HAa Pa3BUTUE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXAaTh 3aBUCUMOCTH MEXIy BEIUYMHAMH B
paziuuHor dopme: aHATUTHYECKOM, rpaduyeckoil U ciioBecHo. Ero mizyueHwue
CIIOCOOCTBYET Pa3BUTHIO  ATOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUH, UCITOJIb30BAHUIO AHAJIOTU.

CopepxxarenbHasi nuHus «Hauyana MareMaTHyeckoro aHajinzay MO03BOJISET
CYILIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTHUYEeCKUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYaronMMCs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHMsI TpolieccoB. JlaHHas cojepkarenbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIeJIeH pealbHBIX CHUTYyaIui,
MO3BOJISIET HAXOJUTh HAWIydlllee pEIICHHEe B TMPUKIAIHBIX, B TOM YHCJE
COLIMAJIbHO-D)KOHOMHUYECKHUX, 3a/1ayax.3HaKOMCTBO C OCHOBaMHU MaTeMaTHYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN pPACIO3HABATh MPOSBICHUS
3aKOHOB MAaTE€MaTHUKH B HayKe, TeXHHKE U HCKyccTBe.OOywarommecss y3HAIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJAC Pa3BUTHUS MaTEMaTHUKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIEeMEHTHl TEOPHH MHOXXECTB W MAaTeMAaTHYeCKOW JIOTHKH.TeopeTHuko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpenjararoT HamOoJjiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIUN BCE pPa3eiibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOKEHHWS B eauHoe 1enoe.lloatomy BaxHO 1aTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTWKH ¢ HUCIOJb30BaTh €ro JUisl BBIPAKEHHS CBOUX
MBICIICH. JIpyTrM Ba)KHBIM MPU3HAKOM MATEMaTHUKH KaK HAYKW CIEAyeT MpU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBHiIaM TIOCTPOCHUS J0Ka3aTeNbCTB.3HAKOMCTBO C dJIEMEHTaMU
MATEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOECIUPOBAHUS, KOTOPHIE MPU3BAHbI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTyaIlui, MCCIENOBAaHUS DJTHUX MOJENeH C MOMOIIbI0 amnmapara anreOpsl u
MaTEeMaTUYECKOTO aHajiu3a, WHTEPIpEeTallMi TOJYyYEeHHBIX pe3ynbTaToB.Takue
3a/1aHus BIUIETEHBI B KXKIBIN U3 Pa3/IeJoB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca MIMPOKO HCIOJIB3YETCs Ui pemieHus NPHUKIaaHbIX 3amad.llpu
pElICHUM  pEalbHBIX  NPAKTHYECKUX  3amad  OOydJaroIuecss  pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCII0JIb30BaTh aHaJOTHIO, 000011aTh u KOHKPETU3UPOBAThH
npoosiemy.JlesTenbHOCTh TI0 (OPMUPOBAHUIO HABBIKOB PEIICHHS TPHUKIATHBIX
3aJla4 OPraHU3yeTCs B MPOIECCe 3YUCHHS BCEX TEM y4eOHOro Kypca «Anredpa u
Hayajga MaTeMaTHYECKOT'0 aHAIH3a.

Ha wusydenme yueOHOTO Kypca «AnreOpa W Hadalla MaTEMaTHYECKOTO
aHanuzay» otBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUSA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Pannonanbupie uncna.OO0BIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOILIECHTHI,
OeckoHeuHble mnepuonnueckue apoou.llpumenenne apoOeil W MPOIECHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JleicTBUTENIBHBIE yucna.PamonanbHbie 51 MppalOHAJIbHbIE
yrcina. ApudpMeTuyeckrue omnepanuu ¢ JeHCTBUTENbHBIMU  YHciIaMd.Monyib
JENCTBUTENBHOTO Yncia U ero cBoiicTBa.llpubnmk€HnHbie BHIYUCICHUS, TPaBHUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wnenbiM  mnokazareneMm.buHnom  Herotona. HMcnonb3oBanue
nojaxosien GopMbl 3amucu TEUCTBUTEIBHBIX YUCEI JIJISl PEIISHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymcma.CpoiictBa jorapudma.JleciTHUHBIE W HaTypalbHbBIE
aorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa.ApKCHHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxagecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHuUs.YpaBHEHUE, KOPEHb
ypaBHEHMs.PaBHOCWIbHBIE ypaBHEHHMS W ypaBHEHHs-cieAcTBHs.HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB.MHOIrO4JIEHbl OT OJHOM IepeMEHHOM./[eleHne MHOrodjieHa Ha
MHOroujaeH ¢  ocratkoM.Teopema  be3dy.  MHorowiensl ¢  LEIBIMHU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENIEHU U KOPHH.

NppanmonanbHbie ypaBHeHHs1.OCHOBHBIE METO/IbI pelIeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHUA.OCHOBHBIE METOJbl PEUICHUS IOKa3aTEIbHbIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmuueckue ypaBHEeHMS.OCHOBHBIE METO/IbI peuieHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE dopmyibl.[IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHre TPUTOHOMETPUUECKUX YPABHEHHI.



Pemienne cucrem muHENHBIX ypaBHEHUU.Marpuua CUCTEMBbl JIMHEUHBIX
ypaBHEeHH.ONIpeieNIUTENIb  MATPULBl  2X2, €ro TEOMETPUYECKHM CMBICI U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CUCTEMBl JIMHEHMHBIX ypaBHEHMU.Pemenne npukiIagHbIX 3a4a4 € HOMOIIBIO
CHUCTEMBI JMHENHBIX ypaBHEHU M. VccaenoBaHne MOCTPOSHHON MOJENH C IIOMOIIBIO
MaTpHI] U ONIPEAECTUTEIICH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
ypaBHEHUII W HepaBeHCTB.lIpuMeHeHHe ypaBHEHHMI M HEPaBEHCTB K PEIICHHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3ZHU.

DOyHKUUM U rpaduku

DyHKIWS, CIIOCOOBI 3a7aHuA dbynkiru.BzaumMuao oOpaTHbIe
bynkuu. Kommnosuus dbyukuit.I'paduk byHKIMU. DJIeMEeHTapHbIE
npeobpazoBanus rpaduKoB QYHKITHM.

O6nacte  ompeneneHuss W MHOXKECTBO  3HaueHud  Qynkuuu.Hynu
¢ynkuuu. I IpomexyTku 3HAKOMOCTOSHCTBA. UETHBIE U HEYETHBIE
¢bynkuuu. [lepuonnueckue ¢bynkuuu. [IpomexyTku MOHOTOHHOCTH
dbyskimu.Makcumymbpl 1 MUHUMYMBbI  GyHKIuu.Hanbonbiiee u HauMeHbIIee
3HauY€HUA (PYHKIIMU HA POMEXKYTKE.

JluneliHasi, KBaApaTUyHas W JPOOHO-TMHEWHas (YHKIUMU.DJIEeMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOEHUE UX IpauKOB.

CrenenHas pyHKIMS ¢ HaTypaJbHBIM U IENbIM Moka3aTeneM.EE cBoiicTBa u
rpaduxk.CBoiicTBa U rpaduK KOpHs N-OM CTENEHU KaK (PyHKIIMH OOpPaTHOM CTENEHU
C HaTypaJbHbIM [MOKA3aTEIEM.

[lokazatenbHass u  Jorapudmuyueckas (QyHKIUH, HX CBOWCTBA U
rpaduku.Mcrionp3oBanue rpadukoB GyHKIWN ISl pEIICHUST ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX
(GyHKIMN YUCIIOBOTO apryMEHTa.

QO yHKIIMOHAJIbHBIE 3aBUCUMOCTH B peanbHbIX npoleccax "
aprneHusX.['paduku peanbHBIX 3aBUCUMOCTEHA.

Havana maTteMaTH4eCKOro aHajamsa

[TocnenoBaTenbHOCTH, CHOCOOBI  3aJaHusl  IOcienoBaTenbHOCTe. Meroa
MaTeMaTH4YECKON UHIYKIUU.MOHOTOHHBIE U OTrpaHUYECHHBIE
nocyieqoBaTeIbHOCTU. VICTOpHsST BO3HUKHOBEHUS MAaTEMAaTHYECKOrO0 aHaIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernueckass U reomerpuueckas nporpeccun.beckoHeyHo yObiBaromas
reomeTpuyeckas nporpeccus.Cymma OECKOHEUHO YObIBAIOLIEH TeoMeTpHUYecKOon
nporpeccun.JINHENHbIA U 3KCIIOHEHIUAIBHBIN pocT.Hucno e. @opmyna CIOKHBIX



npoueHTOB. MICIIONb30BaHNE MOPOrpecCCMU  JJISL  PEUIEHUsT pEAJbHBIX  3a/aad
IPUKIAJTHOIO XapaKTepa.

HenpepeiBHbIe (YHKIIMHM W HMX CBOMCTBA.TOYKHM pa3pbiBa.ACHMIITOTHI
rpagukoB QyHkumid.CBoiicTBa (YHKIMII HENpepbIBHBIX Ha oTpe3ke.Meton
WUHTEPBAJIOB I pELICHHUs HepaBeHCTB.IIpruMeHEeHne CBOWCTB HENPEPBIBHBIX
(GYHKUIMA U1l pelieHus 3a1a4.

[lepBas u BTOpas nmpousBogHble (HyHKIUU.OnpeaeneHne, reOMeTpUIecKui 1
(U3HYECKUI1 CMBICT IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOM K TpaduKy pyHKIUU.

[IponsBoaHbIe DJIEMEHTapHBIX bynkuuid.[IponsBoanas CYMMBI,
POU3BEEHUS, YACTHOI'O U KOMIO3UIIMU (DYHKLIUH.

MHokecTBa M JIOTHKA

MHOXkeCTBO, oOmepalMu HaJ MHOXECTBAMH M HX CBOMCTBA./lnarpaMmsbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEANbHBIX MPOLECCOB M SBJICHHW, IPU PEIICHHM 3aJad U3 JAPYTrUx
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOHNCTBO MaTEMaTUYECKOTO OOBEKTA, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHECHHSI.

11 KJIACC

Yucaa u BBIYMCTEHUS

Harypansubie u menvie yucia.llpyuMeHeHne NMpuU3HAKOB IETMMOCTH IETBIX
gucen, HauOonpimui oOuui genurtens (mamee — HOJl) m HanmMenbiee oOiiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMma EBknnia s pereHus
3a/1a4 B LENbIX YHUCTAX.

Kowmrnekcuble uucna.AnreOpanueckass W TPUTOHOMETpHUYECKass (OpMbI
3aMUCH  KOMIUJIEKCHOTO uHncia.Apu(pMeTHYeCKHe OINepanuyl ¢ KOMIUIEKCHBIMU
yuciamu. M300paxenue KOMIUTEKCHBIX qrcen Ha KOOPAMHATHOM
wiockoctu.@opmyna MyasBpa. KopHu n-oif cTenmeHM U3 KOMIUIEKCHOTO
gucia.llpuyMeHeHre KOMIUIEKCHBIX 4YHCEN JUJIsi  pemieHus (QU3NYECKUx U
reOMETPUYECKUX 3aa4.

YpaBHeHUs] U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUHN U HEpPaBEHCTB.PaBHOCUIIbHbBIE CUCTEMBI
U cUCTeMbI-ciie1cTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

Otbop  KOpHEW  TPUTOHOMETPUYECKHMX  YPAaBHEHHH €  MOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU.Perienre TpUroHOMeTpUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PELICHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEUICHHS UPPALIMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIMHOCTEW palMOHAJIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTrapU(PMUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.

[Ipumenenne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 pa3judHbIX 00JacTel HAayKHu W peanibHOM
KU3HU, THTEPHPETALUS [TOTYyUYECHHBIX PE3YJIHTATOB.

DOyHKUUM U rpaduku

I'padux xommnosunuu ¢dyHkui.['eomerpuueckue o0pa3bl ypaBHEHUU W
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U TpadUKH.

I'paduueckne merompl pereHus ypaBHeHUW u HepaBeHCTB.I paduueckue
METO/bI pEICHU 3a7a4 C TapaMeTPaMHU.

Wcnonb3oBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IMPHU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MPEIMETOB U PEATHHON KU3HHU.

Hayana maTteMaTH4eCKOro aHajamu3a

[IpumeHeHre MpOU3BOAHON K MCCIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
skcTpemymbl. Haxoxenne ~ HamOONbBIIEro M HAaWMEHBIIETO  3HAYCHUU
HETMPEPHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne TPOM3BBOAHOW Il HAXOXKIACHHUS HAWJIYUIIEro pPEIICHUS B
NPUKIAIHBIX 3a/ladax, ISl ONpPENENICHHs CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aIaHHOTO (HOPMYIIOH WK TpaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX.IlepBooOpasHbie
aneMeHTapHbIX QyHKui.IIpaBuia Hax oK aeHUs TIEPBOOOPAZHBIX.

Huterpain. ['eomerpuuecknil CMbICI UHTErpasia. BeruucieHue onpenenéHHoro
uHTerpaia no gopmyne Hetorona-Jleitonauiia.

[Ipumenenne wHTErpana isi HAaXOXKICHUS IUIOMANEH TUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsr pemenuit  auddepeHIManbHbIX  ypaBHEHUM. MaTemMaTHueckoe
MOJICTTUPOBAHUE PEATBHBIX TPOIECCOB ¢ TOMOIIBI0  auddepeHImaTbHbBIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  4I€Ha  POCCHHMCKOro  o0IiecTBa,  NPEJICTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCTIUTAHUS :

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JAPYrHX HAyKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEAECHUS, CBA3aHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKHM W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pPa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c()OpPMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaT€MATHUYECKHE 3HAaHUSA B
MHTEpECcax 310pOBOIro U 0€30MacCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (30pOBOE MHUTAHHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUNA U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHHE IIEHHOCTH TPYJOJIIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccud W pealu30oBBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa30BaHUI0 U
caM0o0OOpa30BaHUIO Ha TPOTHKEHWHU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTHUYE€CKUX 3HAHWM MJid penieHus 3ajgady B 00JacTu
OKpY)Karolel cpelbl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYECKOH HAayKH Kak cdepbl 4eIoBEYECKOW MJesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOM KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MAaTEeMaTUUYECKUX
OOBEKTOB, TOHSTHI, OTHOUIEHUH MEXAY MOHATUIMH, (QOPMYyIHUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccuukaiuu,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATH,  (OPMYJIUPOBATH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, yMO3aKIIOUEHUH 10 aHAJIOTHUH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(MpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpaTh cmoco0 perieHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOBh30BaTh BOMPOCHl KaK HCCIICNOBATEIILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIHE  MPOTHBOpEYHE,  MpodiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHHS W BBIBOJABI O PE3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

NPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIEcca, a TakKe BBIIBUTATh
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH()OPMAILIUIO U3 UCTOUHUKOB PA3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (GopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaAEKHOCTh uH(pOpMaIu 1o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaThb IOSICHEHUA [0 XONY pELICHUA 3a1ayu,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXACHUA C CYXICHUAMU APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jM4yMe U CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
NPE3EHTAlMU U OCOOEHHOCTEN ayUTOPHUH.



PerynsiTuBHBIE YHHBepcaJbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

COCTaBJIATH IJIaH, aITOPUTM PELICHUs 3a/1aui, BHIOMPATh CIIOCOO pEIIeHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUI C y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIA HHTEJJICKT:

BJaJeTh  HABbIKAMU  IIO3HABaTEeJIbHOM  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX AEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpolecca W pe3yibTaTa perieHus
MaTeMaTHUYEeCKOM 3a/1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a1a4H,
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalIeHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUSAM, OOBACHATH IPUUNHBI
JOCTHKEHUS WA HEJOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eATENIbHOCTD:

NOHMMAaTh M HCIIOJIB30BaTh MPEUMMYIECTBA KOMaHIHON W HWHIWBHUIYaJIbHOU
paboThl MpU pelleHHH Y4eOHBIX 3aJady, [PUHUMATh LEJIb COBMECTHOU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOoThl, pachpenensiTh
BUABl paboT, J0roBapuBaThCs, O0OCYXIaTh IpOLECC M pe3yiapTaT paldoTshl,
000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYyNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOTBl U
KOOpJAMHUPOBATh CBOM JACUCTBUSA C JPYrMMHU YJI€HAaMU KOMaHIbI, OLICHUBATH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOydaromuics MONYYUT CIEIYIOIINE
npeAMETHbIE Pe3yNbTaThl MO OTJAEIBLHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucia 1 BIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: DPAIIMOHATBLHOE YHCIIO, OCCKOHEYHAS
nepuoanyuecKas JpoOb, TPOLEHTHI, HppalMOHAIBLHOE YHCJIO, MHOXECTBa
palMOHAIIbHBIX U JACUCTBUTEIbHBIX YUCEN, MOYJb JEHCTBUTEIBHOT O YUCIIA;

NPUMEHATh JPpOOM W TPOIEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad U3
Pa3IUYHBIX OTPACIIEN 3HAHUN U PEATTbHOM KU3HU,



MPUMEHSTH NPUOTNAKEHHBIC BEIYUCICHUS, PABWIA OKPYTJICHUS, IPUKUAKY U
OIICHKY pe3y/IbTaTa BBIUYMCIICHUI;

CBOOOJIHO ONEPUPOBATh TOHATHEM: CTENEHb C IENBIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOAXOAINYI0 (DOPMY 3aMKUCH ACHUCTBUTEIBHBIX YHCEI JJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U PEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apr(PMETHUYECKHUN KOPEHb HaTypaJIbHOM
CTCIICHHU,;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAJILHBIM MMOKA3aTENIEM;

CBOOOJIHO OIEPUPOBATh MMOHATHSAMU: JiorapudM 4YHCTIa, JECATUYHBIC U
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJIHO ONEPHUPOBATH TOHATHUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCHUHYC, aPKKOCUHYC W APKTAHI€HC YHCIOBOTO
apryMmeHra.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUAMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICCTBUSA, PABHOCUJIbHbIE HEPABEHCTBA,;

IPUMEHATh pPa3lIMYHbIE METOABI PCEIICHUS PAUOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPAaBHECHUM, NPUMEHSATh METOJI HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: MHOTOWICH OT OJHON IEePEeMEHHOM,
MHOTOUWJIEH C I1eIbIMH KOod(PUIIMEHTaMH, KOPHH MHOT'OYJICHa, IPUMEHSITH
JIEJICHHE MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IJIs1 pELICHUS 3aaY;

CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpuIia, ONpPEACIUTEIb MaTpUllbl 2 X 2 W €ro TEOMETPUUYECKHUU CMBICH,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 I BBIYMCICHHS €ro 3HAYCHUS,
NPUMEHATh ONPEACIUTENA ISl PEHICHUS] CHUCTEMbl JIMHEHHBIX YpaBHEHUHU,
MOJIETIMPOBATh PEAJIbHBIE CUTYAllUH C TTOMOIIBIO CUCTEMBbI JIMHEUHBIX YPABHEHMUI,
HCCJIEA0BATh MOCTPOCHHBICE MOJEIA C IIOMOIINBIO MATPHUIl W OIPEIECITUTENEH,
VMHTEPIPETUPOBATH MOIYUYCHHBIN PE3YybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOpPHSAMU Il TIpeoOpa3oBaHUs
BBIPKECHUM;

BBITIOJTHATH MPEe00Pa30BaHMS YHCIIOBBIX BRIPAKEHUM, COJIEPKAIIIUX CTETICHHU C
palMOHATBHBIM MOKA3aTEIIEM;

HCITOJIL30BaTh CBOMCTBA jorapudmon TUTSt npeoOpazoBaHUs
Jorapu(pMUIECKUX BBIPAKCHHI;



CBOOOIHO OMNEpUPOBATh TOHATHUSMU: HPPAIMOHANBHBIC, MOKAa3aTeNbHBIE U
norapu(MUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHUSI C IIOMOIIBIO PABHOCUIIBHBIX
IEPEX0/I0B UM OCYILECTBIISS IPOBEPKY KOPHEH;

OPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI A TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICTUPOBATh peallbHbIE CHUTYalldd Ha S3bIKE anreOphl, COCTABIATH
BBIPQXKEHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEN0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM ammapaTa ajreOphl.

DYyHKUMU U TPaGUKH:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aaHus (PyHKLHUH,
B3aUMHO oOOpaTHple (QYHKIMHU, KOMMO3UIUA (yHKUMA, rpaduk QyHKIUH,
BBITOJIHSTH 3JI€MEHTapHbIe IpeoOpa3oBanus rpadukoB QyHKIUHT;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU: OOJACTH OIMPENETCHHUS M MHOXKECTBO
3HaYeHUHN PYHKINH, HYIU QYHKIMH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIe (DyHKIMH,
neproanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HaumOOJbIIee WM HAUMEHbLIEe 3HaueHHe (YHKIMH Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHM C HATYpPaJbHBIM U IIEJBIM
nokasareneM, rpauKk KOpHS Nn-od CTeNeHU Kak (YHKUHUU OOpPATHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTEJIEM;

OlepUpOBaTh MOHATHUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OIEpPHUPOBATh MOHATHAMH: TOKa3aTeidbHas M JorapudMudeckas
(YHKIMM, UX CBOWCTBA U IrpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHEHW;

CBOOOIHO OMEpUPOBATH TIOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
OIpeNieJICeHNE TPUTOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCMONb30BaTh TIpaduku (QYHKOUH A7 HUCCIEOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH NpU pEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U pealbHON
KHU3HU, BBIpaXKaTh (HOpMyJIaMy 3aBHCUMOCTH MEXAY BETHUNHAMU;

Havaja MaTeMaTH4ecKOro aHajm3a:

CBOOO/IHO ONEpUPOBATh MOHATUSAMHU: apuMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCHsl, TMHEHHBIN U



AKCIIOHCHITUATBHBIN POCT, (OpMyJa CIOXKHBIX MPOIICHTOB, UMETh MPEJICTABIICHUE
0 KOHCTAaHTE;

UCIIONIb30BaTh MPOTPECCHH IS PEHICHUS PEaNbHBIX 3a/lad MPUKIATHOTO
XapaKkTepa;

CBOOOTHO OIEPUPOBATH MOHIATHIMU: MTOCIIEIOBATEILHOCTD, CIIOCOOBI 38/ TaHHMSI
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYECHHBIC TOCJIEI0BATEILHOCTH,
MOHUMATh OCHOBBI 3apOXJCHHUS MaTEMaTHYECKOrO aHalu3a KakK aHaim3a
OECKOHEUYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TOHATHUSIMH: HENPEPHIBHbIC (YHKIUH, TOYKH
paspsbiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEepUpOBaTh MOHATHEM: (YHKIWS, HENpEphIBHAs Ha OTpeE3Ke,
NPUMEHSTH CBONCTBA HEMPEPBIBHBIX (DYHKITUH IS PEIICHHS 3a71a4;

CBOOOJTHO OIEpPUPOBATh TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMHN, KacaTenbHas K rpaduky GyHKIINY;

BBIYHCIISATH MTPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3HUITUH
IBYX (DYyHKIHA, 3HATH IPOU3BOTHBIE JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
pelIeHus 3a1a4.

MHoxecTBa M JIOTHUKA:

CBOOOJHO  OINEpPUPOBATh TOHATHSIMH: MHOXECTBO, OINEpalvu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JJisI OMUCAHUS PEaTbHBIX
IIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yU4COHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUSIMH: OIPEACIICHHE, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOydenuss B11 kiacce oOydaromuiics MOTYyYUT CIEIYIOIIHNE
IpEeIMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAIHM3ay:

Yucia 1 BHIYMCICHUSA

CBOOOJHO OMEpHUPOBATH TOHATHSIMH: HATypPaIbHOEC W IIE€J0€ YHCIIO,
MHOXKECTBA HATYpajbHBIX M IIEJIBIX YHCEJ, UCIONb30BaTh MPU3HAKU JAETUMOCTH
nenbix yucen, HOJ[ u HOK HarypasibHbIX yucen it pelieHus 3aa1a4, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJHO OMEPHPOBATH TMOHSATHEM OCTaTKa IO MOMYJIO, 3alMCHIBATH
HATypaJbHbIC YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJTHO OMEpPUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YHCIA B alreOpanyeckol u



TPUTOHOMETPUUYECKON (popMe, BBIMOIHATH apU(PMETHUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATHUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE H
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX pEIIEHHS C TOMOIUIBIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOOJHO OINEpUPOBaTh TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIAUTh PEIICHUS
CUCTEMBI Y COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAIBHBIX, II0Ka3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb panyoHaIbHEIE, MppalMOHAJIbHEIE, ITOKA3aTEIbHEIE,
norapu(MUYECKUe M TPUTOHOMETPUYECKHME YpPAaBHEHMS U  HEPABEHCTBA,
COZIepIKaIle€ MOLYJIM U IIapaMETPBHI;

OPUMEHATh TpadUuecKre METOMbI JJIs PEIICHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a/1a4 C IIapaMeTpaMu;

MOJENUPOBAaTh pPEAJbHBIE CHUTYallud Ha S3bIKE€ aiureOpbl, COCTABIATH
BBIPQ)XKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJauyH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM ammapaTra aiareOpsl,
VMHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTAT.

DOyHKUMU U TPaGUKH:

CTpOUTHh TpaduKH KOMMIO3UIMH (YHKIUH C TIOMOILIBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH IBYX (DYHKLINA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;

CBOOOJHO OINEpPUpPOBaTh MOHATUAMHU: TpaUKU  TPUTOHOMETPUUECKHUX
b yHKIIMI;

OPUMEHATh (QYHKUMHM JJI MOJCIMPOBAHUS M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOoJblIee U HAUMEHbIIEe 3HaUYeHUs! (PYHKIIMHU HENpPEpbIBHON Ha
OTpE3Ke;



UCTIOIB30BaTh IMPOW3BOJHYIO IS HAXOXKICHUS HAWIy4IlIero pelieHUs B
OPUKJIAAHBIX, B TOM YHCIE€ COIUAIbHO-DKOHOMUYECKUX, 3aJayax, s
OIpeNEeNICHUs] CKOPOCTH W YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod win
rpaguKom;

CBOOOJHO  ONEpUpPOBATh MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneaEHHbIHI
UHTETpall, HAXOJIUTh NEpBOOOpa3HbIE AJIEMEHTApPHbIX (PYHKUMNA M BBIYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJAWTH TUIOMIAIN TUIOCKUX PUTYp U 00BEMBI TN C TOMOIIBIO HHTETPaa;

UMETh TPEACTABICHHE O MaTeMaTUYECKOM MOJCIIUPOBAHUM Ha TPUMEPE
coctaBiieHUs MU PepeHINaTbHBIX YPaBHEHU;

pelaTh MPUKIAJHbIE 3aJa4ld, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKOTO U
¢u3nIecKoro xapakTepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 ApudmeTnueckuil KOpeHb N-Oi CTETICHHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckast GyHKITUSA. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH U POTPECCHH 10
HenpeprwiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue i[3yqeﬂnﬂ :)Iﬁ[c)l;l;OBaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMH 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOT'O 1
anmapara JJisl pemeHus 3a1a4
Parmonanpubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUONUYECKHUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pelieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
3 JewcTBuTenbHbIC Yncia. PanmonaabHbie U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEUCTBUTEILHBIMH YHCIIAMHU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENIbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenesnuTens sl peueHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOOBI 3aaHUS (PYHKIIUU.
Bzaumno o6patabie pyHkuu. Kommnosumms

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[lepuoanueckue pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTUyHas U JpOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 eJibM nokasareiieM. E€ cBolicTBa U
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubMeTnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHH U KOPHU
Uppaumonansubsie ypaBHeHus. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppalMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPpaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UppaloOHAIbHBIX YpaBHEHUN

48 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0i CTENIEHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJbHbBIM [T0Ka3aTeJIeM
CaoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 Kak (pyHKIMM 0OOpaTHOW CTETIEHH C
HaTypaJbHbBIM [TOKa3aTeJIeM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs n-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

52 CreneHb ¢ palMOHAJIbLHBIM TIOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHp ¢ pallMOHAJIBHBIM [TOKA3aTEIeEM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [IOKA3aTeIeEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
peleHus ypaBHeHUH

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIC

60 METO/Ibl PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUU A7 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIlpeJIeIeHue TPUTOHOMETPUUYECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpe/ielIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUHN

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKCHUS 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHENHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN U SKCTIOHEHIIMAJIbHBIA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHeHHE KacaTelIbHOU K rpaduKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (QYHKITUI

129 [IponsBoaHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (YyHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeneHne mpou3BOAHON K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIETO 3HaYEHUS HEIIPEPBIBHON

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOro (GOPMYIION HUITH
rpagukoM

16

[IpumeneHne npou3BOIHOM s
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBoOOpazHbIe IeMEHTAPHBIX (YHKIUH.
[IpaBuiia HaX0XkJ1€HUSI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no hopmyne Hretorona-Jleiibauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-Jlel6uua

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PEIICHHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'padraeckne METOABI pelIeHUs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckne METOBI peLICHUS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padraeckne METOABI pelIeHUs
Jorapu()MUYECKUX ypaBHEHUH
66 I'paduueckne METOIBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JTOrapuPMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUUECKask (OPMBI 3alHCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCeT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB 1ETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UpPallMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3nMyHbIX 00JacTel HAYKH U peaTbHOM
JKU3HH, UHTEPIPETALNs TOTYyYSHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 HppaunoHanbHble ypaBHEHMUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpaMu

110 IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 Iloka3aTenbHbIE CUCTEMBI C IIaPAMETPAMU

112 Jlorapudmuueckue ypaBHEHMs,
HEPaBEHCTBA ¢ IapaMeTpamMu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpaMu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

122

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"
[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEH S, 1
cucrteMartu3anus 3Hanui: "OyHxkmun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anre6pa 1 Hayajga MaTeMaTHYE€CKOro aHalln3a, FTeOMETPHUSL.
I'eomerpus, 10-11 knaccrl/ [loropenor A.B., AkironepHoe 00111ecTBO

«M3marensctBO «lIpocBemienue»

1

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1






