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HOACHUTEJBHASA 3AIIMCKA

VY4eOHsblii Kypc «Anrebpa W Havajla MaTEMATHUYECKOTO aHAIM3a» SIBISICTCS
OJTHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpPEIHEro oOIiero odpa3oBaHUs,
MOCKOJIbKY, C OZHOW CTOpPOHBI, OH OOeCleYyrMBaeT MHCTPYMEHTaJIbHYI0 0a3y s
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrOil CTOPOHBI, (GOPMUPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0Y4YaIoIIMXCs Ha YPOBHE, HEOOXOUMOM
JUIL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTU M JPYTHX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca O0OydYaromiuecsi OBJIaJI€BAIOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyiupyer cBou
JOCTHXKEHHUS B MaTeMaTH4ecKoi opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTHYeCKOro aHaliu3a 3aKjIa/IbIBacT
OCHOBY JJii YCIIEHIIHOT'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MIOHMMaHUSI OCHOBHBIX TEHJCHIINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX JJIs JajbHEHIero o0pa3oBaHus U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHalu3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPXKJICHUSA C MOMOIIBI0 MHAYKIIMU U PacCyX AaTh JEIYKTUBHO, MCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJOrUI0, (OPMHUPYET
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHUE.

B xoxe usyuyenusi yueOHOro Kypca «Anrebpa M Hadajla MaTeMaTHUYE€CKOrO
aHanM3a» 00ydJaroluecsl MOJY4aloT HOBBIM OMBIT PELICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKUX MOJIENEeH pealbHbIX CUTYaIluH,
MHTEPIpPETAallid  TOJNYYCHHBIX  pEeIIeHWH, 3HAKOMSITCI C  I[pHMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HUCKYCCTBE, C
BBITAIOITMMUCS MAaTEMATHYECKUMH OTKPBITHSIMU U UX aBTOPaMHU.

Y4eOHblii Kypc 00JIajaeT 3HAYUTEIHHBIM BOCHHUTATEIHHBIM IMOTEHIIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbIl Marepuain, CHoCcOOCTBYIOIIMMA
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydeOHOM
JESITeNbHOCTH, TpeOyIouleil MPOJOIKUTETPHOM  KOHIICHTPAMM  BHUMAHMA,
CaMOCTOSITEIHOCTH, AaKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaM3a JEKUT ACSITeTbHOCTHBIN MPUHITUI 00yUYEHHUS.

B crpykType yuebHOro Kkypca «AnreOpa M Hayala MaTeMaTHYECKOroO
aHaIKM3a» BBIJICTICHBI CIENYIOUIME COAEpKATEIbHO-METOUYECKUe TuHUn: «Yucna
U BBIUUCICHUS», «DYHKIIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauana



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOANYCCKHE JIMHUA HW3YYaloTCs Ha TPOTSHKCHHHM JBYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasnenamu. JlaHHbBIN
yu4eOHBIH KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKOIBKY OOBEAMHSET B cebe
collepKaHNEe HECKOJIbKMX MAaTeMAaTHUYECKUX JUCLUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (GopMHUpYyeTCsS U
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MAaTEMaTHYECKYl0 MOJEIb pealbHON
CUTYaIlUH, IPUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, JJIs
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepkarenpbHO-MeTOIMYEeCKasT JTUHHS «Uwcia W BBIYMCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero o0iiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OpMHPOBAHHIO  HABBIKOB
PAIMOHAJIBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIIONB30BAHUE PA3THUUYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATypPaIbHBIX, IIETBIX,
pallMOHAIBHBIX U JICUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM w©3 3TUX MHOXKECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My CIenupUIecKue 3aJaud M OIepaluu: JelIeHHe HaIelo,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IIETBIX 4YHCEN, OCOOble CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YHUCET, apu(pMETUIECKUE OIepariuy, a TaKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocieqoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHHS ISl PEIICHUS Pa3INYHbIX 3a7ad
dopmMupyeTcsi mpeACTaBI€HUE O €IUHCTBE MATEeMAaTUKH KaK HayKd U €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETH3aIIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaTM3yeTCs Ha TPOTSHKCHUU BCETO
oOy4eHHsI Ha YPOBHE CpPEIHEr0 OOIIero oO0pa3oBaHWs, IMOCKOJIBKY B KaXKIOM
pasnene IlporpamMmbl MpenycCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydalolIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
palMOHANTBHBIX, HPPAIMOHAIBHBIX, TIOKAa3aTENbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHWU, HEPABEHCTB W CHCTEM, a TaKXke 3ajad,
colepkammx mapamerpel. [lodydeHHBIE yMEHHS IIHMPOKO HCHOIB3YIOTCS MPHU



UCCIICIOBAaHUH (YHKIIMA C TIOMOIIBIO TIPOU3BOIHOMN, MPU PEIICHUN TPHKIATHBIX
3a/1a4y ¥ 33724 Ha HaXOXKJEHUE HAMOOIbIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi coqeprkarenbHasi TUHUSL BKJIIOYAET B ce0s Takke (HopMuUpoBaHUE YMEHUM
BBIMIONHATh  pacuéTel 1o  (GopMmynaMm, TpeoOpa3oBaHUS  palMOHATIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaK)Ke BBIPAXKCHHH,
collepKalux cTerneHu W Jiorapudmbel. braromaps u3ydeHuio anredpanyueckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJIEHUS OOYYarOIIUXCs, (GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHuid, paboTl ¢  CHMBOJBHBIMH  (QopMamMH,  TPEACTaBICHUSA
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJI€ PABEHCTB W HEpPaBEHCTB. AnreOpa
npennaraet S(OQPEKTUBHBIE WHCTPYMEHTHI JUISI PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxxarenbHo-MeToAuYeckass JuUHUA «DyHKUMH H  TpaduKu» TECHO
HepervieTaeTcs ¢ APYTMMU JUHHUSAMH y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTEIbHOCTh U3yUEHUsl MaTepuaia. M3yueHue cTeneHHowu,
NOKa3aTeNbHOH, JIOrapu(PMUUECKOM U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
NPEIMETOB U PeajbHON KU3HU TECHO CBI3aHO KaK C MAaTEMAaTUYECKUM aHAIIN30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (GOpMylIaMu 3aBUCHUMOCTH MEXKIY
pPa3NIUYHBIMA BETUYMHAMH, HCCIEIOBaTh TMOJYyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi coliepKaTeIbHON JIMHUU HalleJIeH Ha Pa3BUTHUE YMEHUM
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXAaTh 3aBUCUMOCTH MEXIy BEIUYMHAMH B
paziuuHor dopme: aHATUTHYECKOM, Tpadudeckord U cioBecHo. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHusa «Hauana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHMYeCKUX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYaronMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMMA, ONpEeAeNsiTh MX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHMsI TpolieccoB. JlaHHas cojepkarenbHas JIMHUA OTKPHIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOEHHUSI MaTeMaTHUYECKUX MOJIeNel peaJbHBIX CHUTYalluH,
MO3BOJISIET HAXOAWTHh HaWJIydylllee peIIeHHEe B TPUKIATHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHWI pAaCIO3HABATH IPOSBIICHHUS
3aKOHOB MAaT€MaTHUKU B HAayKe, TEXHUKE M HCKyccTBe. OOywaromuecs y3HaKOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, U 00 UX aBTOpaX.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JTUCIUIUTMHBL W WX TPWIOXKEHUsS B eauHoe Ienoe. [lodToMy BakHO 1aTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JIpyruM BaKHBIM TIPU3HAKOM MATEMaTHKH KaK HayKH CIIeIyeT Ipu3HaATh
CBOMCTBEHHYIO €U CTpPOroCcTb OOOCHOBAaHWM U CIIEIOBAHHUE OINpPeaeIEHHBIM
npaBuUjaM  IOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTeMaTHYECKONH JIOTMKH CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBITTUICHHS.

B yueGHOM Kkypce «Anrebpa W Hadalla MaTEMaTUYE€CKOTO aHalli3a
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTyalluid, WCCIENOBaHMsS JTHUX MOJIeJied ¢ TIOMOIIBI0 amnmapara aireopbl u
MaTeMaTHYECKOr0 aHaJM3a, MHTEPNPETAMU TOJYYEHHBIX pPE3ylbTaToOB. Takue
3a/1aHUs BIUICTCHBI B KQXK/IBIN U3 pa3/eioB MPOrpaMMBbl, TTIOCKOIbKY BECh MaTeprall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUHM  pEalbHBIX  NPAKTUYECKUX  3ajJad  oOydJaromiuecss  pa3BUBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM yueOHOro Kypca «Anredpa v Havasa
MaTEeMaTHYECKOT'0 aHAIU3a.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuza» orBoauTcsa 272 yaca: B 10 kmacce — 136 yacoB (4 daca B HEJE0) ABa
yaca m00aBjieHbl M3 YacTh (HOpPMUPYEMOM ydaCTHHUKaMH OOpa30BaTEIbLHOIO
nporecca, B 11 kinacce — 136 gacoB (4 4aca B Henento) 1 yac jg00aBlieH W3 4acTu
dbopMupyemMoit ydacCTHUKaMH 00pa30BaTEIBHOTO MPOIIecca.



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ [PEACTABJICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEACTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO0 aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHI'€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  UeIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPIKAILINUX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/IbI pelieHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunyeckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHHi. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOIIBIO MATPHULL U ONPEAETUTEIIEH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3ZHU.

DOyHKUUM U rpaduku

OyHKus, crnocoObl 3afaHus (yHKIMK. B3aumHO oOpaTHble (YHKIMH.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[TpomexyTku 3HaKonocTossHCTBA. YETHbIC U Heu€THbIe PyHKkIuU. [lepuoanueckue
¢ynkuuu. [IpomMexXyTKM MOHOTOHHOCTHM (DYHKIMU. MakCUMyMbl U MHUHHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas QyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MoKa3ateneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduk KOpHS N-OM CTENMEeHW Kak (YHKIMH OOpaTHOMU
CTENEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpad@ukoB GyHKIMM 17151 pellieHrs ypaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoleccax | SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJICAOBaTEIbHOCTEH. MeTon
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
MOCJIEIOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHalih3a Kak
aHaIM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reoMmerpuueckas nporpeccus. CymMma OeCKOHEYHO YObIBaIOIEH IeOMeTpUYECKOi
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKIAJTHOTO XapaKTepa.



HenpepwiBHbie (yHkIuM W ux cBodcTBa. TodykM paspbiBa. ACHUMIITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneneHue, reOMETPUIECKU 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (pyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kommnekcuble uucna. Anredpavueckass W TpPUTOHOMETpUYEcKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [I[pumenenune
KOMIUIEKCHBIX YMCEN JJIs PeleHUs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUA U HEPABEHCTBA

Cuctema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UpPPaAlMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHCHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 pa3jIMyHbIX 00JlacTeld HayKu M peaTbHOMN
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxkzaenue  HauOonbIIero WM HAUMEHBLIErO0  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/adax, ISl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Hetotona-Jleitonuna.

[IpumeHnenue uHTErpana A HAXOXKACHUS IUIOUIAAEH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICTUPOBAHUE pEANTbHBIX MPOIECCOB € MOMOUIbI0  auddepeHIInaTbHbIX
YPaBHEHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'TEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaAOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBS3aHHOI'O C MPAKTHYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTEeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, O0OBEKTOB, 3aJad, PELICHUI, pacCyKIeHHI, BOCIPUUMYHUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeCcKoMy  OOpa3oBaHUIO WU



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIIMAIbHO-?)KOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COLMATBLHON
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICAACTBUM JIJIsl OKPY>KAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTUS IUBWIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh U XAPAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMU, (DOPMYIUPOBAThH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAaHMSI /1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TTPOBOJIUMOI0 aHAIHN3;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIC, YACTHBIC U O0IIIHUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIONECHUAX W YTBEPXKICHUSX, MpEAJiaraTh KPUTECPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIL30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENILHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(mpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATH aPryMEHTAIUIO, TPUBOAUTH IPUMEPHI 1
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojiee TOAXONAIMUNA C€  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKHe AeCTBHSA:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (hOPMHUpPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy 00BbEKTaMU, SIBICHUSIMU, TPOLECCAMMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HH(POPMAIIMIO PA3IUYHBIX BUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATH ITOJYYEHHBIN PE3YJIbTAT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3MuMe M CXOACTBO MO3UIMUH, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBI HHTEJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh TPH PEIICHUH 3aJ1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHUS WM HEIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPraHMU3aIlMI0 COBMECTHOM pPAaOOTHI, pacmpeneisiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOIHATH CBOIO 4YacTh pabOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiacce oOyyaroluics TOJYYHUT CIEIYIOLINE
NpeIMETHbIE PE3yJbTaThl MO OTAEIBHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCJICHUS

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HWPPALUOHATIBLHOE YHCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb AEMCTBUTEIBHOI O YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl JJISI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIMYHBIX OTPACIICH 3HAHUMN U PEAIIbHOU )KU3HU,

NPUMEHATH MPUOINAKEHHBIEC BRIYUCIICHHUS, IPABUIIA OKPYTIICHUS], IPUKUAKY U
OLICHKY Pe3y/bTaTa BbIYNCICHUN;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3aIUCH JEHCTBUTEIBHBIX YHUCEN JUISl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbI€ JTOrapu(Msbl;

CBOOOJHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOI'0 apryMEHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC M apPKTAHI€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWIBHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUSA, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOABl PEIIECHUS PAUUMOHAIBHBIX M JPOOHO-
palMOHAJbHBIX YpPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIIOB JUISI PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C IeNbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJI€HA, NPUMEHSThH
JIeJIEHUE MHOTOWIEHa HaA MHOTOYJIEH C OCTaTKoM, Teopemy be3y u teopemy Buera
JUISL pELIeHMs 3a1a4;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpula, ONPENENUTENh MaTpulbl 2 X 2 W €ro TEOMETPUYECKHA CMBICI,
UCIIOJI30BaTh CBOMCTBA OMNpEAEHUTENs 2 X 2 JJid BBIUKACIECHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIEJINPOBATH PEAbHBIE CUTYAllMU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl M OINPEIETUTENEH,
MHTEPIPETUPOBATH MOITYUYECHHBINA PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUNM C KOPHSAMH IS TpeoOpa3OBaHUS
BBIPaKEHUU;

BBITIOJIHATH MPE00PA30BAHMS YUCITOBBIX BHIPAXKEHHM, COAEpKALUX CTETIEHH C
palMOHAJIbHBIM [TOKA3aTEeIEM;

UCIIOJIb30BATh CBOWCTBA norapupmoB In: npeoOpa3zoBaHUs
J0rapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPPAIMOHAJIbHBIC, IMOKa3aTelbHbIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISA IIPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUT'OHOMETpUYIECKUE (POPMYIIBI A TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPaBEHCTBA [0 YCJIOBHUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (DYHKITHNH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE IPeoO0pa3zoBaHus rpaPuKOB QYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HaUYCHUN DYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DyHKIUH,
neproanyeckrue QyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMHM, HAuOOJbIIee M HaUMEHblIee 3HaueHue (YHKIUH Ha
POMEXYTKE;

CBOOOIHO OMEPHPOBATh MOHATUSAMHU: CTENEHHAs! (PYHKIHMS C HATypajJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokasareneM, rpaguk KOpHS N-0i cTeneHu Kak (yHKIUKA OOpPAaTHOW CTENEHH C
HATypaJbHBIM IMOKA3aTENIEM;

ONEepUpPOBATh TOHATHUSAMU: JUHEWHAs, KBaJpaTU4HAs U JPOOHO-IMHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPaHKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTelbHas U JorapupmMuyeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOOMIHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIOUH A7 HCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOOIHO ONEpUPOBATH MOHATHUAMHU: apuMeThdeckas U TeoMeTpUdecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi TeOMETPUIECKasi MPOrpeccus, INHEHHBIA U
AKCIIOHEHIIMAJILHBIN pOCT, GOopMya CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
O KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUH JJISl PELICHUS pPEabHBIX 3aJad MPUKIaJHOTO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHITUSMHU: TTOCIEA0BATEIBHOCTD, CIIOCOOBI 3a/IaHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OINEpPUPOBATH TOHATUSAMH: HENPEphIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMH, aCUMIITOTHI IpaduKka QyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHITUSMH: TiepBasi M BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3UIIUH
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMH: MHOXECTBO, OIEpalud  Haj
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OINpeJeieHrue, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIbHbIE
YpaBHEHHS U1 HEPABEHCTBA.

K konmy ob0yuenuss B 11 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucia 1 BHIYMCICHUSA:

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypaJIbHOEC H IEJ0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4Mcel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBAThH
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCHIA B anreOpandecKkon u
TPUTOHOMETPUUECKON (PopMe, BHITTONHATH apu(PMETHUECKUE OMNEepalud ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISITH OTOOpP KOpPHEM NpH pEUIEHUU TPUTOHOMETPUYECKOTrO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTbh YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauyecKre METOMbI I PELICHUs YPaBHEHUN U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXEHUS, YPABHEHMS, HEPABEHCTBA W HX CHCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM alapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKU:

CTPOUTh TIpaUKd KOMIO3UIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIeIOBAHUA U CBOMCTB KOMIO3UIMU ABYX (QYHKIIMIA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIMIM;

OPUMEHATh (PYHKIMM JJIs MOJEJIMPOBAHHUA M HUCCIEIOBaHUS pPEAbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4ecKOro anajamsa:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HanOoJblIee U HAUMEHbIIee 3HaUYeHUS (PYHKIIMHU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
IPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAIbHO-D)KOHOMHYECKHX, 3ajadax, i
OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHHUs Tpolecca, 3aJaHHOro (Gopmysnod wuiH
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

penaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJIE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeEM mudpoBbIe
n/n NporpamMMel ’ Komirsecrno wacos f)ﬁpg)ff:)BaTeJ)ILHble
pecypcbl
MHOKeCTBO I€HCTBUTEIIHLHBIX YUCEI.
1 Mpmuorouiensl. ParimoHansHEBIE 24
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUN
) Oynkuuu u rpaduku. CreneHHas 12
(YHKIHS C LIETBIM [TOKa3aTeIeM
3 ApubmMeTnueckuii KOpeHb N-0it 15
crenenu. UppannoHaabHble YpaBHEHUS
4 IokazarenbHas GyHKUIHUS. 10
[TokazaTenpHBIC YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuyeckre BIPAKESHHS U 29
ypaBHEHUS
7 [TocenoBaTenbHOCTH M TIPOTPECCUH 10
8 HenpepbiBabIE QYHKITUH. 20
[IpousBoanas
9 [ToBTOpeHme, 0600IIEHNE, 5
CHCTeMaTH3aIys 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KJIACC

DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
KoanuectBo yacos
n/n NMpOorpamMmbl o0pa3oBaTe/ibHbIE
pecypchbl
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpa 12
I'paduku TpUrOHOMETPUIECKIX
3 ¢bynkuuit. TpuroHoMeTpudeckue 14
HEpaBEHCTBA
4 HppanmonanbsHble, MOKa3aTeIbHbIC U 24
JorapupMHUECKUEe HEPABEHCTBA
5 KomruiekcHbie urcia 10
6 HarypanbHble u nensie yucia 10
CucTeMbl paliOHAIBHBIX,
7 HMPPAIMOHAJIBHBIX IMOKA3aTEIbHBIX U 12
norapu(MHUUECKUX YpaBHCHHUN
8 3aauyu ¢ mapaMmeTpamMu 16
9 [ToBTOpenue, 06061IEeHNE, 16
CUCTeMAaTH3AIHs 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoaunuecTtBoO
4acoB

[Mara usy4yenust

IJ1IaH

dakr

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

MHoxecTBO, onepanuu
HaJI MHOYKECTBAMH U UX
CBOMCTBA

Juarpammsl Ditnepa-
Benna

[IpumeHeHne TeopeTHKO-
MHO>KE€CTBEHHOTO
amnmaparta JJisl peIIeHHs
3amaqy

ParnponaneHbIe ynca.
OOBIKHOBEHHBIE U
IeCATUYHBIEC Apo0H,
MPOLIEHTHI, 0ECKOHEUHBIC
MEePUOANYECKHE APOOH

PannonanbHbIe Ynca.
OOBIKHOBEHHBIEC U
JecATUYHbIEe ApooHu,
MPOLIEHTHI, OECKOHEUHBIC
MIEPHOIUYECKHE APOOH

[Tpumenenue npobeii n
[POLEHTOB 151 peLICHUs
MPUKIIAIHBIX 33134

[Tpumenenue npodeii n
MIPOLIEHTOB ISl pEIICHUS
MPUKJIAHBIX 3a/1a4

JleliCTBUTEIbHBIC YUCTIA.
PammonaneHble u
MPPALMOHAIIBHBIE YHCIIA

Apudmernueckue
OIlepaLuy C
NENCTBUTEIBbHBIMU
qHUCcIaMH

10

Monyib




JNIEUCTBUTEIILHOIO YHCIIa
U €ro CBOMCTBA

11

[Tpubnmxénnbie
BBIYMCIICHHUS, TIpaBUJIa
OKpYTJICHUS, TPUKHUIKA U
OIIEHKa pe3yJibTaTa
BBIYHCIICHUI

12

OCHOBHBIE METO/]IbI
pElIeHUs LEeJbIX U
JTPOOHO-pAMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

13

OCHOBHBIE METO/]IbI
pElIeHUs LEeJbIX U
JTPOOHO-palMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI
peuieHus Ueiabix U
JTPOOHO-paMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

15

MHOro4ieHsl OT OJHOM1
nepeMeHHou. Jlenenue
MHOI'O4JIEHA Ha
MHOTOUJICH C OCTATKOM.
Teopema besy

16

MHOTrouJIeHBI C IEeTBIMH
kod(pumeHTaMu.
Teopema Buera

17

Pemenne cucrem
JIMHEWHBIX YPaBHEHUN

18

Pemrenne cucrem
JIMHEMHBIX YpaBHEHUH

19

Marpuia cucremsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpULbI
2X2, ero
F€OMETPUYECKUN CMBICIT
U CBOICTBA; BRIYMCIICHHUE
€ro 3HaYCHHUs

20

Onpenenurens MaTpULbI
2X2, ero
r€OMETPUYECKUNA CMBICIT




M CBOWCTBA; BRIYMCIICHHUE
€ro 3HAYCHHS

21

[Ipumenenue
OIIpEACIINTENS IS
PEILICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUHN

22

Pemenue npuknagseix
3aJ]a4 ¢ MOMOIILIO
CHCTEMBI JIMHCHHBIX
ypaBHEHUH

23

Pemenne npukitagHbIx
3a/1a4 ¢ TOMOILbIO
CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

Konrpomnbnas pabora:
"ParninoHanabHbIE
yYpaBHEHHS U
HepaBeHcTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHSA, CIOCOOBI
3aaHus QyHKITUH.
B3aumMuo oOpaTHbIe
¢bynaxnun. Komnozunus

b yHKIHIA

26

I'padux GpyHKIUH.
DJIeMeHTapHbIE
npeoOpazoBaHus

rpaduxoB QyHKUNH

27

OO6nacTp ornpeneneHus u
MHO>KECTBO 3HAYCHUI
dbynkuun. Hymm
¢yuxun. [IpomexyTku
3HAaK MOCTOSTHCTBA

28

UYETHbIE U HEYETHBIE
byHKIHH.
[Tepuonnueckue
¢ynkun. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMU

29

MaxkcumyMmsl U
MUHUMYMBI (YHKIIHH.
Haubonbiee u
HauMEHbIIIEE 3HAUCHUE




byHKIIMHA HA
MIPOMEKYTKE

30

JIuneiinas,
KBaJpaTH4Has U ApOOHO-
nuHerHas QyHKITNT

31

DneMeHTapHOoe
UCCIIeIOBAaHHUE U
MOCTpOeHHE TpauKOB
3TUX QYHKITUH

32

DneMeHTapHOoe
HCCIIeIOBAaHUE U
MOCTpOeHHE TpauKOB
3TUX QYHKITUH

33

CreneHsn ¢ 1EIbIM
nokasarejieM. buaom
HrroTona

34

CreneHsb ¢ LEIbIM
okasarejieM. bunom
HrroTona

35

CrenenHast GyHKIHS C
HATYpaJIbHBIM U LEJIbIM
nmokasareneM. E€
CBOWCTBa U TpaduK

36

Konrponbnas padora:
"CrenenHast GyHKLUS.
E€ cBoticTBa u rpadux"

37

ApudmeTnueckuii
KOpEHb HaTypaJIbHOU
CTETIEHH U €r0 CBOWCTBA

38

ApubdmMeTnuecKkuit
KOPEHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

39

[IpeobpaszoBanus
YHCJIOBBIX BBIPAKEHHIA,
COZIepIKAIUX CTCHICHU U
KOpHHU

40

[IpeobpaszoBanus
YHCJIOBBIX BBIPAKEHHIA,
COZIepIKAIUX CTCHICHU U
KOpHHU

41

[IpeobpazoBanus




YHCIIOBBIX BBIPAKEHUH,
COJIeprKalX CTENEHU U
KOpHHU

42

WppaunronaneHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl peIICHUS
HPPALMOHATIBHBIX
YPaBHEHUI

43

HppanmonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl peIICHUS
HPPALMOHATIBHBIX
YpaBHEHUH

44

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
MPPALMOHATIBHBIX
ypaBHEHUH

45

46

PaBHOCHILHBIC
MEPEXObl B PEIICHUU
HppalUOHAIBHBIX
YpaBHEHUH

PaBHOCHMIBEHBIE
MEePEXObl B PEIICHUN
HppalUOHAIBHBIX
YpaBHEHUH

47

PaBHOCHMIBEHBIE
MePEX0/Ibl B PEIICHUN
HPpALMOHATIBHBIX
YPaBHEHUI

48

PaBHOCHMIBEHBIE
MePEX0/Ibl B PEIICHUN
HpPpAIMOHATIBHBIX
YpaBHEHUH

49

CaoiicTBa 1 rpaduk
KOpHSI N-0¥ CTENEeHU KaK
dbyHKUIMHM 00paTHOU
CTETICHH C HATYPaJIbHBIM
MoKa3arejaemM

50

CaoiicTBa 1 rpaduk
KOpHSI N-0¥ CTENEeHU KaK
GyHKIIMM 00paTHOM




CTCIICHU C HATypPaJIbHBIM
IIOKa3aTcCJIEM

51

Konrponbnas padora:
"CoiicTBa u rpadux
KOpHSI N-OH CTENEeHHU.
HppaunoHansHbIe
ypaBHEHHUA"

52

CreneHs ¢
palMOHAIBHBIM
oKa3aTeJjieM U eé
CBOMCTBA

53

CreneHs ¢
palMOHAIBHBIM
MoKazaTeJieM U e¢
CBOMCTBA

54

CreneHs ¢
paluroHaIbHBIM
MoKazaTeJieM U eé
CBOMCTBA

55

56

[TokazarenbHas
byHKIM, €€ CBOICTBA U
rpaduk

Hcnonws3oBanue rpaduka
(GyHKUIMU IS peIIeHust
YpaBHEHUH

57

Hcnonws3zoBanue rpaduka
GYHKIMM TS peIIeHUS
ypaBHEHUU

58

[TokazarenbHble
ypaBHeHUs1. OCHOBHBIE
METO/bI PEUICHUS
IIOKa3aTCIbHBIX
ypaBHEHUH

59

Iloka3zaTenbHble
ypaBHeHUsA. OCHOBHBIE
METObI PEUICHUS
ITOKa3aTEeIbHBIX
YpaBHEHUH

60

[ToxazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
MCTOABI pCIICHUSA




ITOKa3aTeJIbHBIX
ypaBHEHUH

61

KonTponbhas padora:
"IToka3zaTeabpHast
byHKIIHSA.
Ilokxa3aTenpHEBIC
ypaBHEHHUA"

62

Jlorapugm uucna.
CgoiictBa norapudma

63

Jlorapudm yucna.
CaoiicTBa sorapudma

64

Jlorapudwm uucna.
CgoiictBa norapudma

65

JlecaTuunblie u
HaTypaJbHbIC
sorapumsl

66

JlecaTuunblie u
HaTypaJbHbIE
norapupmsl

67

ITpeoGpaszoBanue
BBIPAYKCHU,
coJiepKaIuX
norapumMsI

68

ITpeoGpaszoBanue
BBIPAYKCHU,
COJIEprKalINX
Jorapu@msl

69

ITpeoGpa3oBanue
BBIPAKECHUH,
CoJIeprKalnX
Jorapu@msl

70

Jlorapudpmuueckas
¢byHkuus, e€ cBoiicTBa U

rpaduk

71

Jlorapudmuaeckas
¢byHKIus, €€ CBOWCTBA U

rpaduk

72

Hcnonws3zoBanue rpaduka
GYHKIMM TS peIIeHUs
ypaBHEHUH

73

Hcnonws3zoBanue rpaduka




GYHKIMM TS peIIeHUS
ypaBHEHUH

74

Jlorapugpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHUS
JorapuGMUIECKIX
YpaBHEHUN

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl pEIICHUS
JorapuMUIECKIX
YPaBHEHUI

76

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl peIICHUS
norapupMUIECKUX
yYpaBHEHUN

77

PaBHOCHIIBHBIE
MePEX0/Ibl B peIICHUN
JorapuMUIECKIX
YpaBHEHUN

78

PaBHOCUITBHBIE
MePEX0/Ibl B pEIICHUN
JorapuGpMUIECKIX
YpaBHEHUN

79

KonrposbHas pabora:
"JlorapudmMuueckas
GyHKIMS.
Jlorapugpmuueckue
ypaBHeHus"

80

Cunyc, KOCUHYC,
TaHI'€HC U KOTAHI'CHC
YHUCJIOBOT'O apryMEeHTa

81

Cunyc, KocuHyc,
TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82

ApKcuHYC, apKKOCUHYC
Y apKTaHI€HC YHUCIIOBOIO
aprymMeHra

83

ApPKCUHYC, apKKOCUHYC
Y apKTaHT'€HC YHCIIOBOTO




aprymMeHTa

84

Tpuronomerpudeckas
OKPY>KHOCTB,
OlIpezcIIeHNE
TPUTOHOMETPUUECKHUX
(GyHKIMH 9UCIOBOTO
apryMeHTa

85

Tpuronomerpudeckas
OKPYXXHOCTB,
OIIpeIeTICHUE
TPUTOHOMETPUYECKUX
(byHKUIUH YUCIOBOTO
aprymeHTa

86

OcHOBHEIE
TPUTOHOMETPHUIECKHUE

bopmybl

87

OcHOBHEIE
TPUTOHOMETPHUYCCKHE

(bopMyIib

88

89

OCHOBHBIE
TPUTOHOMETPUYECKHE
hopmyIIbI

OCHOBHEBIE

TPUTOHOMETPUYECKUE
bopmyIbl

90

[IpeoOpazoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKCHUIN

91

ITpeoGpa3oBanue
TPUTOHOMETPHUECKHUX
BBIPAKEHHI

92

IIpeobpasoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUIN

93

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

94

Pemnienue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

95

Pemenue




TPUTOHOMETPUUECKUX
ypaBHEHUH

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

97

Pemenne
TPUTOHOMETPUYECKUX
YPaBHEHUI

98

Pemenne
TPUTOHOMETPUUIECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

100

Pemienue
TPUTOHOMETPUUECKUX
ypaBHEHUH

101

KonTponbhas pabora:
"TpuronomeTpruyeckue
BBIpQXEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUS"

102

IlocnemoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHS
MOCJIEJOBATENLHOCTEA.
Metoa MaTeMaTHUYECKON
WHIYKIIAN

103

MOHOTOHHBIE 1
OTrpaHUYECHHBIE
MOCJIEIOBATSIIFHOCTH.
Uctopus ananuza
OCCKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

I'eomerpuueckas
nporpeccus

106

107

beckoneuHo yObIBaromas
reoMeTpuyecKas
IpOrpeccus

CymMa GecKOHEUHO
yOBIBatoIIei




reoOMETPUYECKOMN
nporpeccun

108

JInHelHbIN 1
SKCINOHEHIIMAJIbHBIN
poct. Yucino e. @opmyina
CJIOKHBIX TTPOIICHTOB

109

JIuaenHbIl 1
AKCIIOHCHIIUATBLHBIN
poct. Yucino e. ®opmyna
CJIO’KHBIX TTPOIIEHTOB

110

Hcnonp3oBanne
MPOTPECCUU ISt
pELICHHS PeaTbHBIX
3a7a4 MPUKIIATHOTO
Xapakrepa

111

Konrponbnas padora:
"ITocneqoBaTeEIbHOCTH U
nporpeccun”

112

HemnpepbiBabIe QyHKITHH
U UX CBOMCTBA

113

Touka pa3psiBa.
AcuMITOTHI rpauKoB

b yHKIHIA

114

CaoiicTBa pyHKIMI
HETIPEPHIBHBIX Ha
OTpe3Ke

115

CpoiicTBa QyHKIMIA
HETPEPHIBHBIX Ha
OTpe3Ke

116

MeTOI[ HHTCPBAJIOB IJIA
peICHNA HCPABCHCTB

117

Meron UHTEpBAIIOB AJIs
pelLIeHUsI HEPaBEHCTB

118

MeTto MHTEpPBAJIOB IS
pEIIeHUs HEPaBEHCTB

119

[IpumeHeHrEe CBOMCTB
HENPEePBIBHBIX (DYHKINH
JUISL pelleHus 3a1a4

120

[IpumeHeHne cBOICTB
HENPEPBIBHBIX (DYHKIINI
JUISL peLeHus 3a1a4




121

[TepBas u BTOpas
MIPOM3BOIHBIC (DYHKIIUU

122

Onpenenenue,
reOMETPUUECKHUIA CMBICTT
MPOU3BOJTHOMN

123

Omnpenenenue,
(bu3HYECKUN CMBICTT
MIPOU3BOJTHOMN

124

YpaBHeHUE KacaTeIbHON
K rpaduKy QyHKIHA

125

YpaBHEHUE KacaTeIbHOU
K rpaduky GyHKIUU

126

[IponusBoansbIe
AJIIEMEHTapHBIX PYHKUINN

127

IIpoussoansle
3JIEMEHTApHBIX (QYHKIUN

128

[IpousBoaHast CyMMBbl,
MIPOU3BEICHHUS, YACTHOTO
Y KOMIO3UIHH (pyHKIUN

129

IIponsBogHas CyMMBlI,
IIPOU3BENICHHUS, YACTHOTO
Y KOMIO3UIMH (pyHKINN

130

131

IIpousBoaHas CyMMBl,
IIPOU3BENICHHUS, YACTHOTO
Y KOMITO3UIIMU (PYHKIUH

KonTponbhas pabora:
"IIponsBogHas"

132

[ToBTOpEHHUE,
000011IeHHE,
cUCcTeMaTH3alys 3HaHUH:
"VpaBHenus"

133

[ToBTOpEHUE,
000011IEHHE,
CHCTEMAaTH3aLMs 3HAHHUI:
"Oyakuun"

134

Hrorosast KOHTpOIbHAsS
pabota

135

HrtoroBas KOHTpoOJIbHAS
pabota

136

[ToBTOpEHUE,
000011IeHHE,




cUcTeMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

137




11 KJIACC

Ne
/o

Tema ypoka

KoanuecTBO
4acoB

Jara
H3Yy4eHHs

DJICKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIEC

pecypchbl

[IpumeHeHne Mpou3BOAHON K
WCCIIEIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U

KCTPEMYMBI

[IpumeneHne Mpou3BOIHOM K
WCCIIEZIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHre npou3BOIHOMN K
WCCIIEIOBAaHUIO (PYHKITUH Ha
MOHOTOHHOCTB U

IKCTPEMYMBI

[IpumeHeHre npou3BOIHOMN K
WCCIIeIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTH U
3KCTPEMYMBI

[IpumeHeHue nporu3BOIHON K
HccleoBaHuIo (PyHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHeHue nporu3BOIHON K
Hccie0BaHuIo (PYHKIMI Ha
MOHOTOHHOCTH U

JKCTPEMYMBI

Haxoxxaenne HanbombIIero u
HauMEHBLIETO 3HAYCHUS
HeIpepbIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenue HaubobIero u
HAaUMCHBIIETO 3HAYCHHS
HeTpephIBHOU (DYHKITUU Ha
OTpe3Ke

Haxoxnenue HaubobIIero u
HAaWMEHBIIIETO 3HAUCHUS
HenpepbIBHON (YHKIIUHN HA




OTpe3Ke

10

Haxoxnenne HanOoIbIIeTo U
HAUMEHBIIIETO 3HAYEHUS
HENPEePhIBHON ()YHKITUU HA
OTpe3Ke

11

Haxoxnenne HanOoIbIIeTo U
HAUMCHBIICTO 3HAYCHUS
HernpepbIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIETO U
HAUMCHBIICTO 3HAYCHUSA
HernpepbIBHON (DYHKIIUU HA
OTpe3Ke

13

[IpumeneHnue nporu3BOIHOM
JUTST HAXOXKICHUS
HAUIY4IIETO PEIICHNS B
MPUKIIAHBIX 3a/1a4ax

14

[IpumeneHnue nporu3BOIHOM
JUTST HAXOXKICHUS
HaWJTy4lIEro peieHus B
MPUKIIAHBIX 33a/1a4ax

15

[IpumeneHnue npou3BOHOM
JUISL ONIPEJIEIEHHS CKOPOCTU U
YCKOpEHUs Ipoliecca,
3a1aHHOTO (POPMYIION WITH
rpadukoM

16

[IpumeneHnue nporu3BOIHOM
JUISL ONIPEJIEIEHHUS CKOPOCTH U
YCKOpEHUS Mpoliecca,
3a1aHHOTO (POPMYIION WU
rpadukoM

17

Kommosutus ¢yHKIwiz

18

Kommosutus ¢yHKIwiA

19

Komnozunus GyHKImii

20

['eomeTpuueckue 06pass
YPaBHEHUI HA KOOPAUHATHOU
IIJIOCKOCTH

21

I'eomerpuueckue oOpassl
YpaBHEHUI HAa KOOPJAUHATHOU
IJI0CKOCTH

22

Konrponsnas pabora:




"UccnenoBanue GyHKIMIMA ¢
TTOMOIIIBIO TTPOU3BOTHON"

23

IlepBooOpazHasi, OCHOBHOE
CBOMCTBO NEPBOOOPAZHBIX

24

[TepBooOpazubie
3JIEMEHTAPHBIX (DYHKIIUH.
[IpaBuina HaxoX1eHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (PYHKLIHH.
[IpaBuina HaxOXIEeHUS
epBOOOPA3HBIX

26

HNuterpan. ['eomeTpuyeckuit
CMBICIT HHTETpajia

27

Brrunciienue onpeaenéHHOro
HHTETpana mno gopmysie
Herorona-Jleiiouauia

28

Brrunciienue onpeaenéHHOro
WHTETpana mno gopmysie
HreroTona-JIeiioHuIA

29

[TpumeHneHue uHTETpaia 1
HaXxO0XIE€HU IUIOIIaIeH
IJIOCKUX QUryp

30

[TpumeHneHue uHTETpaa 1is
HaXO0XIeHUSI 00BEMOB
TEOMETPUUECKHUX T

31

[Ipumeps! pemeHuit
TuQdepeHIaTbHbIX
yYpaBHEHUIN

32

[Ipumepsl penieHuit
nuddepeHIaTbHBIX
YpaBHEHUI

33

Maremaruueckoe
MOJIEJIMPOBAaHNE PEaTIbHBIX
IIPOLIECCOB C ITOMOIIBIO
mQdepeHIaTbHbIX
yYpaBHEHUN

34

Konrtponbnas pabora:
"[TepBoobOpazHas u
uHTerpan”

35

Tpuronomerpuueckue




(b yHKIIMH, UX CBOMCTBA U
rpaduxu

36

TpuronomeTrpuyeckue
(GyHKIINH, UX CBOMCTBA U
rpaduku

37

Tpuronomerpuueckue
(GyHKLINH, UX CBOICTBA U
rpaduxu

38

Tpuronomerpuyeckue
(GyHKINH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuveckue
(hyHKIIMH, UX CBOMCTBA U
rpaduku

40

OT16op KOpHEi
TPUTOHOMETPUUECKHUX
yYpaBHEHUH C MOMOIIIBIO
TPUTOHOMETPUUYECKOI
OKPYKHOCTH

41

OT16op KOpHEi
TPUTOHOMETPUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

43

Ot60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXKHOCTH

44

Pemrenne
TPUTOHOMETPUIECKUX
HEPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue




TPUTOHOMETPUYECKUX
HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

Konrponsnas pabora:
"I'paduku
TPUTOHOMETPUYECKHX
byHKIMIA.
Tpuronomerpuueckue
HepaBeHCTBaA"

49

OcHOBHBIE MCTOABI pCIICHUS
ITIOKa3aTCJIBHBIX HEPABEHCTB

50

OCHOBHEBIE MCTOJBI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHBIE METObI pCHICHUSA
ITOKa3aTCJIbHbIX HCPABCHCTB

52

OCHOBHBIE MCTOJBI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53

OCHOBHBIE METO/BI PELLIEHUS
J0rapupMHUECKUX
HEpaBEHCTB

54

55

OCHOBHBIE METO/BI PELLIEHUS
J0orapupMHUUECKUX
HEPaBEHCTB

OCHOBHBIE METO/IBI PEIICHHS
JaorapupMUUECcKUX
HEPaBEHCTB

56

OCHOBHBIE METOBI PEIICHUS
JorapuMUIECKUX
HEPABEHCTB

57

OCHOBHBIE METO/BI PELLIEHUS
HUPPALMOHAIIBHBIX
HEPaBEHCTB

58

OCHOBHBIE METO/IBI PEIICHUS
HUPpAIMOHAIBHBIX
HEPaBEHCTB

59

OCHOBHBIE METOBI PEILECHUS
MPPALMOHAIBHBIX
HEPABEHCTB

60

OcCHOBHBIE MCTObI pCHICHUSA




HMPPALMOHAJIBHBIX
HEPaBEHCTB

61

I'paduueckue MeToaBI
pelIeHNs UPPALMOHAIBHBIX
YpaBHEHUI

62

I'paduueckue MeTOIBI
pEeLIeHNs HPPaLlOHAIBHBIX
YpaBHEHUI

63

I'paduueckre MeToapl
PEIICHHUA MMOKA3aTCIIbHBIX
YpaBHEHUI

64

I'padpuueckue meToabI
pelIeHUs MOKa3aTeIbHbIX
HEpaBEHCTB

65

I'paduueckue MeTOIBI
perieHus norapugMuUIecKux
YpaBHEHUI

66

I'paduueckue meToabl
pereHust JorapupMUIECKUX
HEPaBEHCTB

67

I'paduueckue MeTo bl
perieHus JorapupMuUIecKux
HEPaBEHCTB

68

I'paduueckue MeToaBI
pelIeHNs MOKa3aTeIbHbIX U
JorapupMUIecKuX
YpaBHEHUH

69

I'paduueckue MeToaBI
pelIeHUs TOKA3aTeIbHbBIX U
norapu(pMUIECKUX
YpaBHEHUH

70

I'paduueckue MeToIBI
pEIIeHUS TOKA3aTeIbHBIX U
JorapuMUUECKIX
HEPaBEHCTB

71

72

I'paduueckue MeToIBI
peleHus MOKa3aTeNIbHbIX U
JorapuMHUUECKIX
HEPaBEHCTB

KonTponbhas pabora:
"UppanmoHainbHeble,




[IOKa3aTeJbHbIE U
norapuMUIeCcKue
HepaBeHCTBa"

73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETpHUUECKast (POpPMBbI
3amucHu KOMIUIEKCHOTO YHUCIIa

74

KomriekcHbie yncna.
Anrebpanueckas u
TPUTOHOMETpHUUECKast (POpPMbI
3aMMCcy KOMIUIEKCHOTO YHUCIia

75

ApugpmeTrueckue onepanuu
C KOMIUIEKCHBIMH YHUCIAMHU

76

ApubdmMeTnueckue orepanuu
C KOMINIEKCHBIMU YK CJIaMU

77

N3006paxeHne KOMIIEKCHBIX
YKcell Ha KOOPJAUHATHOM
IJIOCKOCTH

78

N300paxeHne KOMITTIEKCHBIX
qrcesl Ha KOOPIMHATHOM
TUIOCKOCTH

79

®opmyna Myaspa. Kopau n-
OH CTENEHU U3
KOMILJIEKCHOTO YHCIia

80

®opmyna Myaspa. Kopnau n-
O CTENEeHU U3
KOMILUIEKCHOT'O YHCIIa

81

[IpuMeHEHNE KOMITJIEKCHBIX
YUCeN JJIs1 PeIICHUS
(bU3UIECKUX U
reOMETPUYECKHUX 3a/1a4

82

Konrponsnas pabora:
"Kommiekcusie unciaa"

83

HaTypaJIbele M OCJIbIC YHCJIa

84

HatypanbHble u niensle yucna

85

IIpumeneHue Mpu3HaKoB
JEIUMOCTH LIEJIBIX YUCET

86

[IpumeHeHne npu3HaKoOB
JETUMOCTH LIEJIBIX YHCeT

87

[IpumeneHne npu3HaKoB
JEIUMOCTH LIEJIBIX YUCE:




HOJT u HOK

88

[IpumeneHne npu3HaKoB
JEIUMOCTH LIEJIBIX YUCE:
HOI n HOK

89

[IpumeneHne Mpu3HaKoB
JENUMOCTH LIEIIBIX YACE:
OCTAaTKH 10 MOJYJIO

90

[TpumeHeHue mpU3HAKOB
JEMUMOCTH LIEeBIX YUCE:
OCTaTKH [0 MOJYJIIO

91

[IpumeHeHne npu3HaKoB
JENMMOCTH LIEJIBIX YACEIL:
anroput™ EBknnna mis
pelIeHns 3a1a4 B LEIIbIX
yuciax

92

KonTponbHast padora:
"Teopus menbix yucen"

93

CucreMa u COBOKYHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCHIIBHBIE
CHUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95

OcCHOBHBIE METOZBI PEILCHUS
CHUCTEM U COBOKYITHOCTEU
palOHAIBHBIX YPAaBHEHUM

96

OcCHOBHBIE METO/BI PELLEHUS
CUCTEM M COBOKYITHOCTEU
HAPPALMOHAIIBHBIX YPABHEHUI

97

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
[I0Ka3aTEebHBIX YPAaBHEHUN

98

OcCHOBHBIE METOZBI PEILEHUS
CUCTEM U COBOKYITHOCTEU
[I0Ka3aTeJIbHBIX YPAaBHEHUU

99

OCHOBHBIE METOBI PEIICHUS
CHCTEM U COBOKYITHOCTEM
JorapuMUIECKUX
YPaBHECHUI




100

OcCHOBHBIE METOZBI PEILEHUS
CHUCTEM U COBOKYITHOCTEH
J0orapupMHUUECKUX
YPaBHEHUI

101

[IpumeHeHue cucteM K
PELIEHUI0 MATEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX
o0acTeit HAyKH U peanbHOM
KU3HU, UHTEpIpeTalus
MTOJIY4EHHBIX PE3YJIbTATOB

102

[Ipumenenune cucrem k
PELICHUIO MAaTEMAaTHYECKUX
3a/1a4 W 3aJ1a4 U3 pa3iIndHbIX
obJyacTell HAyKH U pealbHON
KHU3HU, UHTEPIpETaIUs
MIOJIYYEHHBIX Pe3yJIbTaTOB

103

[IpumeHeHne HEpaBEHCTB K
PELICHNIO MaTeMaTHYECKUX
3aj1a4 ¥ 33/1a4 U3 Pa3IHIHbIX
oOyacTeil HayKu U pealbHOI
JKU3HU, UHTEpIIpETaLus
MOJTYYEHHBIX pe3yIbTaTOB

104

KonTponbhast pabora:
"CucTteMbl pallMOHaIbHBIX,
UppaoOHaIbHBIX
MOKa3aTeIbHBIX U
JorapupMUUECKUX
ypaBHEHHIT"
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PanyoHanbHbIe ypaBHEHHUS C
rapaMeTpamu
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ParmonanbHble HEpaBEHCTBA
C rapameTpaMu

107

PannonanbHble cucTEMBI ©
napaMeTpaMu
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UppanmonansHbie
ypaBHEHUS, HEPABEHCTBA C
napamMeTpamMu

109

HppauyoHanbHbIE CUCTEMBI C
napameTpamMu

110

[ToxazarenbHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTPaMH
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TlokazaTenpHbBIE CUCTEMEI C
rnapamMeTpamu
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Jlorapugpmuueckue
ypaBHEHHUsI, HEPAaBEHCTBA C
napaMeTpaMu
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Jlorapudmuueckrue CUCTEMbI
C mapameTpaMu

114

Tpuronometpuyeckue
ypaBHEHUS C apaMeTpamMu

115

Tpuronomerpuueckue
HEPABEHCTBA C ITapaMeTpaMu

116

TpuronomeTrpuyeckue
CUCTEMBI C TapaMeTpaMu

117

[TocTpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJICICH
peanbHBIX CUTYALHI C
MOMOIIBIO YPABHEHHM C
rnapamMeTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTeEMaTHYECKUX MOJIEIeN
peanbHbIX CUTyallui ¢
ITOMOIIBIO CUCTEM
YPaBHEHUH C IapaMeTPaMHu

119

[Toctpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJenei
pEaJIbHBIX CUTYaIlUH C
MTOMOLIBIO CUCTEM
YpaBHEHUH C IapamMeTpaMmu
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KonTponbHast padora:
"3amauu ¢ mapamerpamu”
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[loBTOpenue, 06061IeHKE,
CUCTEMaTH3aLus 3HAHWUM:
"VYpaBuenus"
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[ToBTOpeHme, 0600mEeHNE,
CHCTEeMAaTH3aLMs 3HAHUM:
"VYpaBuenus"
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[ToBTOpenue, 06001ICHNE,
CUCTeMaTH3allusl 3HAaHUIL:
"VpaBHenus. Cuctembl
ypaBHEHHUN"

124

[ToBTOpenue, o606IICHNE,




CHUCTEMaTH3als 3HAHUN:
"Hepasencrsa"
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[ToBTOpenue, 06061IeHNE,
cHUCTeEMaTH3alMs 3HAHUIA:
"Hepasenctna"
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[MoBTOpenue, 0606mICHNE,
cucTeMaTH3aIMs 3HAHW:
"Hepasencrsa"
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[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHUM:
"[IponsBoaHas u e€
npuMeHeHue"
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[ToBTOpenme, 0600IIEHNE,
CHCTEeMAaTH3aLMs 3HAHUM:
"[IponsBoaHas u eé
npuMeHeHue"
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[ToBTOpEeHmE, 0600IIEHNE,
CHCTEeMAaTH3aLMs 3HAHUM:
"[IponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NuTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 06061IeHNE,
CHCTeMaTH3allys 3HAHUI:
"®yukuun"

132

[MoBTOpenue, od6o6MIICHNE,
CHCTeMaTH3allys 3HAHUI:
"®yukun"

133

[loBTOpenue, 06061IeHKE,
CHUCTEMaTH3aLs 3HAHWUM:
"OyHkuun"

134

HroroBast KoHTpoONbHAS
pabota

135

Hrorosast KOHTpOJIbHAS
pabota

136

[ToBTOpeHme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHU!

OBILIEE KOJIMYECTBO YACOB
[10 IIPOTPAMME
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