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VYuebnsiil kypc «Anredpa U HayaJla MAaTEMaTUYECKOTO aHAIN3a» SIBISETCS OJTHUM
u3 HanOoJiee 3HAYMMBIX B IMPOTrpamMMe CPEIHEro 00mero oOpa3oBaHUs, MOCKOIBKY, C



OJTHOM CTOpPOHBI, OH OOEecCleuYnBaeT HHCTPYMEHTAIbHYIO 0a3y i HM3y4eHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpakTHOE MBIIUICHHE OOY4YaloIMUXCSd Ha YPOBHE, HEOOXOJAMMOM /i OCBOCHUSA
uH()OPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH WM JPYTHX IUCHUIUIMH. B
paMKax JTaHHOTO Y4eOHOro Kypca 00ydJaroniuecs OBIIaJIEBAIOT YHHUBEPCATbHBIM S3BIKOM
COBPEMEHHOW HayKd, KOTOpas (OpMYIHpPYET CBOM JOCTHIXKEHHS B MaTEeMaTHYECKOM
dbopme.

VYyebublil Kypc anreOpsl M HaYaJl MAaTEMaTHYECKOTO aHAIN3a 3aKJIabIBa€T OCHOBY
JUIsL  YCIICLTHOTO OBJIAJICHUS 3aKOHaMH (U3UKH, XUMHH, OWOJOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIIMN pPa3BUTHUS IKOHOMHKH M OOIIECTBEHHON >W3HH, MO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IHH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCMOJIb30BaTh UX JJIs JalIbHEHUIIEro 00pa3oBaHusl U B MOBCEIHEBHON JKU3HU.
B TO ke BpeMmsi oBiajieHue aOCTPaKTHBIMU U JIOTMYECKU CTPOTUMHU KOHCTPYKIMSMHU
anreOpsl 1 MaTeMaTUYECKOT0 aHaJIM3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTB, JOKa3bIBaTh YTBEPXKJACHHUS C TOMOIIBIO HHIYKIHH U
paccykJaTh  JEAyKTUBHO,  HUCIOJIb30BaTh  00OOIIEHHME W KOHKPETHU3AIUIO,
abCTparupoBaHue U aHAJIOTHIO, GOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIJICHUE.

B xome wu3ydenus yueOHOro kypca «Anredpa M Hadajla MaTeMaTUYECKOIO
aHajgu3a» O0OydYaroluecsi TOJIy4aloT HOBBIA ONBIT PEIICHUS NPUKIAIHBIX 3aj]ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHUS MaTEMaTUYECKUX MOJIEJed pealbHbIX CHUTYaIluH,
HWHTEPIIPETAIUA TIOJYYEHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpaMH MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMHUCS MAaTEMaTHYECKUMU
OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 0O0JagaeT 3HAYUTEIbHBIM BOCIHMTATEIbHBIM MOTEHLHAIOM,
KOTOPBIM  peanu3yeTrcss Kak 4epe3 yueOHbIH  Marepualn, CHOCOOCTBYHOIIUMN
(GOpMHUPOBAaHUIO HAYYHOI'O MHUPOBO33pPEHUS, TaK M 4Yepe3 cheuuPuky ydyeOHOU
NEATeNIbHOCTH,  TPEeOyroIiel  NpOJOJDKUTENBHONM  KOHUEHTpPAllUM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPaTHOCTHA U OTBETCTBEHHOCTH 34 MOJYYECHHBIN PE3YJIbTAT.

B ocHoBe Meroauku oOyueHuUsl anreOpe M HavallaM MaTeMaTU4YeCKOro aHain3a
JICKUT ACSATEIbHOCTHBINA MPUHIIUN OOyUEHHUS.

B ctpykrype yueOHOTO Kypca «Anrebpa W Hayvajga MaTeMaTHYECKOTO aHAJIHM3a)
BBIJICJICHBl  CIEAYIOIIME  COJEpKaTelbHO-METOAMYeckrue  juHuu: «Yucna w
BEIYHCIICHUS», «DyHKIMU u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTeMaTH4YEeCKOro aHalln3a», « MHOXeCTBa U JIOoTHKay. Bce OCHOBHBIE COJiepkKaTEIbHO-
METOJIMYECKUE JIMHUM WM3YYarOTCS Ha TPOTSHKEHWU NBYX JIET OOydYeHHsS Ha YpOBHE
cpenHero o0mero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSAS JPYr JApPyra W MOCTETICHHO
HACHINAsACh HOBBIMH TeMaMH W pa3jenamu. JlaHHBIH y4eOHBIM KypC SIBISICTCS
WHTETPATUBHBIM, IIOCKOJBKY OObenuHseT B cebe coJepikaHhe HECKOJIbKHUX
MaTEMaTUYECKUX AUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTUYeCKHM
aHajau3, TEOpUsl MHOXKECTB, MaTeMaThueckas Jioruka u apyrue. Ilo mepe Toro kak
oOydaromrecs: OBJIaIeBAlOT BCE OoJiee MUPOKUM MAaTEeMATHUUYECKUM alllapaToM, Y HUX



[OCNIEAOBATEIbHO  (OPMUPYETCSI U COBEpPUICHCTBYETCSI ~ YMEHHE  CTPOUTH
MaTEMaTHYECKYI0 MOJIeJh peajbHON CUTYyallu, MIPUMEHSATh 3HAHUS, TIOJyUYCHHbBIE MPU
U3yYEHUU Y4YeOHOro Kypca, s PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHON
MaTeMaTUYEeCKOU 3a/1a4H, a 3aT€M UHTEPIIPETUPOBATH CBOU OTBET.

ConepxkaTenbHO-METOAMYECKAsA JIMHUSA «YHClIa ¥ BBIYKMCICHUS» 3aBEPIIAECT
dbopMHUpOBaHME HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHUCEN, KOTOpOe OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemHero o01ero
oOpa3oBaHus 0c000€ BHUMAaHHE YJenseTcss (hOPMHUPOBAHUIO HABHIKOB PAIlMOHAIBHBIX
BBIYHCIICHUN, BKIIOYAIOIIMX B ceOs MCIONb30BAaHUE PANIMUHBIX (DOpPM 3amucu 4uca,
yMEHHUE JieJaTh MNPUKHUIKY, BBIMIOJHATH NPUOIMKEHHBIE BBIYMCICHUS, OILICHUBATh
YHCJIOBbIE BBIpAKEHHUS, pabOTaTh C MaTEMaTHYECKUMU KOHCTAaHTaMU. 3HAKOMBIE
00y4JaroIIMMCsl MHOXKECTBA HAaTypaJbHbBIX, LENbIX, PAIIMOHATIBHBIX U JACHCTBUTEIbHBIX
YHCeJl JIOMOJIHSIOTCS MHOYKECTBOM KOMIUIEKCHBIX YHCell. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHbIE €My CIeHU(pUYECKUE 3aaul U ONEpaliu: JEJICHUE
HaleJ0, ONEPUPOBAHME OCTATKAMU HA MHOXECTBE LIENBIX YHUCEN, 0COOble CBOMCTBa
palMOHANBHBIX M UPPALMOHAIBHBIX YHUCEN, apu(pMETHUYECKUE OIepaluu, a TaKkKe
U3BJICYEHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOMXECTBE KOMIUIEKCHBIX YHCEN.
bnaromapss mocienoBaTeNbHOMY pPACIIMPEHUIO Kpyra HCHOJNb3YEMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMU MX NPUMEHEHUS [UIsl PEIICHMs pa3IudHbIX 3a/1ay
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MAaTEeMaTUKM KaK HAayKd M €€ pojiu B
NOCTPOEHUU MOJENIed peajbHOro0 MHpa, IMIUPOKO MCHOJB3YIOTCS 0000IIeHHe |
KOHKpETHU3aLIUS.

JIunuss «YpaBHEHUST M HEPABEHCTBA» pEANU3YeTCs Ha MNPOTSIKEHUU BCETO
oOy4eHHUs Ha ypOBHE CpeHEero o0IIero oOpa3oBaHus, MOCKOIBKY B KaXKJIOM pa3jiese
[Iporpammbl MPEayCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3ajady. B pe3ynbrare
oOydaromuecsi OBJAJEBAIOT PA3IMYHBIMA METOJIAMU  PEIICHUS PalUOHAIbHbIX,
UppaIlMOHATBHBIX, [MOKA3aTEIbHbIX, JOTapU(PMUUYECKUX U  TPUTOHOMETPUUYECKUX
YpaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aJ]ad, COJepKalllUX IapaMeTpBhl.
[TonyuyeHHple yMEHHUS MIMPOKO WCHONB3YIOTCA TIPU UCCIEIOBAaHMM (QYHKIUH C
NOMOIIBIO NMPOU3BOJHOM, IPU PEUIEHUU MPHUKIAJHBIX 3334 M 3a7a4 Ha HaXOXKIACHHUE
HAaWOOJBITUX W HAUMEHBINUX 3HaueHWW (yHkuu. JlaHHas comepkaTelbHAS JTHHUS
BKJIIOUAeT B ce0s Takke (POPMHUPOBAHUE YMEHHH BBIMOIHATH PacuéThl MO GopMyrnam,
npeoOpa3oBaHUs  PAlMOHAIBHBIX, HPPAUOHAIBHBIX W  TPUTOHOMETPUYECCKUX
BBIPQXXEHHUH, a TaKKe BBIPAKEHUH, COJEpKAIIMX CTereHH M jorapudmsel. braromaps
U3YUYEHHUIO  anreOpanyeckoro Marepuajga IPOUCXOIUT JalibHEHIIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOTO MBINIJICHUS 00yJYaromuxcs, GOpMUPYIOTCS HABBIKH
JNETYKTHUBHBIX PaCCYXKICHUH, pabOThl C CHMBOJBHBIMH (POpMaMHu, MPEACTABICHHUS
3aKOHOMEPHOCTE M 3aBUCMMOCTEH B BHJE€ pABEHCTB U HepaBeHCTB. AureOpa
npeanaraeT 3pQPeKTUBHBIC MHCTPYMEHTHI I PEIICHUS MPAKTHYECKUX W €CTECTBEHHO-
Hay4HbIX 3a/1a4, HAJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.



CopepxatenbHo-MeToAnueckass JmHUS  «DyHKIMM W Tpaduku»  TECHO
NePeTIeTaeTCs ¢ IPYTUMHU JUHUSAMUA YY4EOHOTO Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE
3a1aéT  TIOCIIEIOBATEIbHOCTh  M3Y4YeHHUs  MaTepuayia. V3ydeHuwe  CTENeHHOM,
MOKAa3aTeNbHOM, JIOTapU(PMUIECKON M TPUTOHOMETPUUYECKUX (YHKIUNA, UX CBOMCTB U
rpauKoB, HCMOJIb30BaHME (YHKIMA [UIsS pelieHus 3a1ad M3 JPYrux y4eOHBIX
MPEIMETOB M PEAIbHOM JKU3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pelIeHHeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OonbIIOe BHUMaHUE YAENSETCA
dbopMHUpPOBaHUIO yYMEHUS BbIpakaTh (HOpPMyJIaMU 3aBUCHUMOCTH MEXIY Pa3IuYHbIMU
BEJIMYMHAMH, UCCJIEN0BATh MOJyYeHHbIE (YHKIMHU, CTPOUTH UX rpaduku. Matepuan
ATOU COAEPKATEIHHOM TMHUM HalleJICH Ha pa3BUTHE YMEHUN U HABBIKOB, TO3BOJISIONINX
BBIPAKATh 3aBUCUMOCTH MEXJy BEIMYMHAMU B PA3IMYHON (opMe: aHATUTHYECKOM,
rpaduueckoii u cioBecHoi. Ero nuzydenue crnocoOCTBYET Pa3BUTHIO aITOPUTMHUECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 00OOIIEHNI0 U KOHKPETH3AIMHU, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHast auHUS «Hadana wmaTeMaTHYEeCKOro aHaiu3a» MO3BOJIAET
CYIIECTBEHHO pPaCHIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYITHBIX 00yYaroIUMCs, TAK KaK Y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpauKu
CJIOXHBIX (DYHKIIM, ONIPEACIATh NX HAaWOOJBIITNE U HAUMEHBIIINE 3HAUYCHHUS, BBIYUCIISTh
wiomaan Guryp u o0bEMBI TEJI, HAXOAUTh CKOPOCTH M YCKOPEHUS TpolieccoB. JlaHHas
coJiep>KaTesIbHasl JIMHUSI OTKPBIBAET HOBBIC BO3MOYKHOCTH ITOCTPOSHUS MAaTEMAaTHUECKUX
MoOJeNiel peallbHBIX CHUTYyalldii, II03BOJIIET HAXOJIUTh HAWIydYIllee peEIICHUE B
NPUKJIAAHBIX, B TOM YHCJIC COIMATbHO-DKOHOMHYECKHX, 3ajadax. 3HAKOMCTBO C
OCHOBAMHM MAaTE€MaTUYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTUIO aOCTPaKTHOIO,
(bOpMaTBbHO-JIOTHYECKOTO ¥ KPEaTHBHOTO MBINIICHUSA, (OPMUPOBAHUIO YMEHHM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U HCKYCCTBE.
OOyuvaromuecss y3HAIOT O BBIJAIONTUXCS PE3yJbTaTaxX, MOJYUYEHHBIX B XOJE Pa3BUTHS
MaTEeMaTUKH KaK HayKd, U 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas JIMHUS « MHOXKECTBA M JIOTHKA» BKJIIOYACT B CeOS
DJIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOU JIOTUKH. Te0peTHKO-MHOKECTBEHHBIE
MPE/ICTABIICHUS TMPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTEeMAaTHKH M TIPEIararoT
HanOoJiee YHHMBEPCATBHBIN S3BbIK, OOBCIWHSIONINN BCE pa3feiibl MaTeMaTHKA U €€
NPWIOKEHUN, OHHU CBS3BIBAIOT pa3HbIE MAaTEeMATHYECKUE JUCHUIUIMHBI W WX
NPWIOKEHUST B eauHOoe Ienoe. [1oaToMy BaKHO JaTh BO3MOKHOCTH OOyYaOIIEeMYCs
MOHUMAaTh  TEOPETUKO-MHOXECTBEHHBI  S3BIK  COBPEMEHHOM  MaTeMaTUKH |
WCIIOJIB30BaTh €ro ISl BBIPAKEHHS CBOMX MbICIEH. J[pyruM BaKHBIM TPU3HAKOM
MaTEMaTUKH KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHHMA
U CJIEJOBAaHHE OMPECIEHHBIM MPABUJIaM IMOCTPOCHHS JOKA3aTeIbCTB. 3HAKOMCTBO C
DJIEMEHTAMH MAaTE€MaTU4YeCKOW JIOTMKHM CIHOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO
MBIIIJICHUsT OOYYarOMINXCs, MO3BOJSIET UM CTPOWTh CBOU DPACCYXJEHHS HAa OCHOBE
JIOTUYECKUX TIPABWIL, (HOPMHUPYET HABBIKA KPUTUUYECKOTO MBITIICHHUS.

B yuebHOM Kypce «Anrebpa u Havajga MaTEMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHUSA, KOTOphIE MPHU3BaHBI CIIOCOOCTBOBATH



(GhOpMHUPOBAHHIO HABBIKOB IOCTPOCHHUS MOJCICH peallbHBbIX CHUTYallUid, MCCICIOBaHUS
ATUX MOJIeJied C TIOMOIIBIO ammapara ajareOpbl M MaTeMaTHYeCKOro aHam3a,
WHTEPIIPETAIMA TTOJYYEHHBIX PEe3yJbTaToB. Takue 3aJaHusl BIUICTCHBI B KaXKJBIA W3
pa3esioB MpOorpaMMbl, IIOCKOJBKY BeCh Marepuaa y4eOHOro Kypca IIIHPOKO
UCIIONB3YeTCS JJIs  pelieHdus MNPHUKIATHBIX 3amad.  [lpwm  pemeHun pearbHBIX
MPaKTHYECKUX 3a7a4 00ydJaroIuecs pa3BUBaOT HAOIIOAATEIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCIOJIb30BaTh aHAJOTHIO, 0000maTh U
KOHKPETHU3HPOBATh MpoOiieMy. JlesaTenbHOCTh 10 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3a7a4 OPraHU3YyeTCS B IMPOIECCE M3YYCHHS BCEX TeM YYeOHOIro Kypca
«Anrebpa ¥ Havajla MATEMaTHYSCKOTO aHATN3ay.

Ha u3ydenue yueOHOro Kypca «AireOpa M Hadajga MaTeMaTHUYECKOTO aHAIIA3ay
orBoautcs 272 vaca: B 10 xmacce — 136 yacoB (4 vaca B Henento), B 11 kimacce — 136
4yacoB (4 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BbIYMCICHUSA

Pannonaneupie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEYHbIE
nepuoanyeckue n1poodu. IlpuMenenue apodeit 1 NpOIEHTOB Il peIeHHs] TPUKIAIHBIX 3a1a4d U3
pa3IUYHBIX OTPACIICH 3HAHUU U pealbHOU KU3HHU.

JetictButenbHple uncna. PanmoHanbHBIE W HUppaloHaIbHBIE 4yucia. ApudMeTHdecKue
olepanyuy ¢ ACUCTBUTEIbHBIMU 4YHCIaMH. MOAynb INEMCTBUTEIBHOIO UYMCIIA M €r0 CBOMICTBA.
[IpnbnuxEHHbIE BBIUMCICHMS, TpaBUia OKPYIJIEHHUS, NPUKHAKA M OLEHKa pe3ysbTara
BBIYKCIICHH.

Crenenb ¢ nenbiM nokazatenemM. bunom Herotona. Mcronb3oBanue noaxoasimend GopMbl
3aMyCcy JEMCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAKTUYECKUX 3aJa4 U IPEJICTaBICHUS JaHHbBIX.

ApudmMeTnuecknii KOpeHb HATYPaIbHOW CTETICHH U €0 CBOWCTBA.

CreneHp C panMOHAIBHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
[1OKa3aTeJIeM.

Jlorapudwm umncna. CoiicTa orapudma. JlecssTHaHbIe U HaTypaTbHBIE JIOTApU(PMBI.

CuHycC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC W
apKTaHT€HC YMCIOBOI0 apryMEeHTa.

YpaBHeHHUS M HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHBbIE NPeoOpa3oBaHus. YPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsI-cIeACTBUSA. HepaBeHCTBO, pelieHre HEpaBeHCTBA.

OcHOBHbBIE METO/IbI PEIICHHUS 1IeJIbIX U JPOOHO-pAllMOHAIBHBIX YPaBHEHUIN U HEPaBEHCTB.
MHOrowieHsl OT OJHOM IEpEeMEHHOH. /[leleHne MHOroudjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorouseHsl ¢ niensiMu ko3¢ dunnenramu. Teopema Buera.

[Ipeobpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTENEHHU U KOPHHU.

Wppaunonanehple  ypaBHeHus. OCHOBHBIE METOABl PEUICHUS HPPaLMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/Ibl PELIEHUSI I0KA3aTEIbHBIX YPABHEHHM.

[Ipeobpa3zoBanue BbIpaXeHHH, COIEpPIKALIUX JIOTapy (PMBI.

Jlorapudmuueckne ypaBHeHHsA. (OCHOBHBIE METOABI PEUICHHUS JIOrapu()MUUECKUX
YpaBHEHUH.

OcHoBHBIE TpUTOHOMeTpuueckue (opmynsl. IIpeoOpa3zoBanne TPUTOHOMETPUUECKUX
BBIPOKEHUM. PellleHre TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUH. Marpuia CHUCTEMbl JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro I€OMETPUYECKHIl CMBICI M CBOMCTBA, BBIYHMCIIEHHE €ro
3HAYEHUS, IPUMEHEHHUE OINPENENIUTENS Ul PELICHUS] CUCTEMbI JINHEHHBIX YpaBHEHUN. Pemienue
MIPUKJIAIHBIX 3aJa4 ¢ IIOMOIIbI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUi. lMccnenoBanue noctpoeHHON
MO/JIEJH C TOMOIIbIO MATPUIL U ONpe/IeIUTENEH.

[locTpoeHne mMaTemMaTHUECKUX MOZENIEN PEaJbHOW CUTYyalluu C IOMOIIBI0 YPaBHEHUH U
HepaBeHCTB. [IprMeHeHNEe ypaBHEHHWW M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKHUX 3a/1ad M
3aJa4y U3 pa3IMYHbIX 00JacTell HAyKU U peabHON KU3HH.

@DyHKIUM U TpaduKu

Oynkius, cnocoObl 3amanus (yHknuu. B3anmuo oOpatnbie ¢yHkmmu. Kommosutms
bynkuuii. ['padux pynkunu. dnementapHbie npeodpa3oBanus rpadukoB QyHKINH.



OO6nacTh ompeneneHust U MHOXKECTBO 3HaueHu# ¢pyHkuuu. Hymu ¢pynkuun. [Ipomexytku
3HaKomocTossHCTBa. UErHpie M HeuéTHhle (QyHKIMH. [leproanyeckne QyHkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKUIHMU. MakCUMyMbl 1 MUHUMYMBI QyHKUIMU. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs! QYHKIHMH Ha IPOMEKYTKE.

Jlunelinas, KBaJipaTU4yHasl U APOOHO-IHHEHHast PyHKIUU. DIeMEHTapHOe HCCIelI0BaHuE U
TOCTPOEHUE UX TpadUKOB.

CrenenHass QyHKIMS C HAaTypaJbHBIM M LIEJBbIM ToKa3zareneMm. EE cBolicTBa M rpaduk.
CgoiicTBa U rpaduk KOpHS N-OM CTENEeHW KaK (DYHKIMM OOpaTHOW CTENEHU C HaATypaabHBIM
IIOKa3aTeJIEM.

[TokazarenbHas u gorapugmuueckas GyHKIUU, UX CBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIMIA U1 pEIICHUs] ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpeAeNieHHe TPUTOHOMETPUUECKUX (YHKIUN
YHCIIOBOTO apryMeHTa.

DyHKIIMOHAJIBHBIE 3aBUCUMOCTHU B pealIbHBIX Ipolieccax U sBIeHUX. ['paduku peanbHbIX
3aBUCHMOCTEMN.

Havasa maTteMaTH4eCKOro aHaJIm3a

IlocnenoBaTeNnbHOCTH, CIOCOOBI 3aJaHKs MOCIEA0BATEILHOCTEH. MeTo MaTeMaTHYECKOM
WHIYKIMA. MOHOTOHHBIE M OTpaHUYEHHBbIE IOCIEAOBATENbHOCTH. MCTOpusS BO3HMKHOBEHMS
MaTeMaTHYeCKOro aHallu3a KaK aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckasi W TeoMeTpHuUecKass — mporpeccuu. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. CyMma 0€CKOHEYHO YOBIBAIOIIEH Te€OMETPUUYECKOM MPOrpeccuu.
JIvHEHbIH M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonb3oBaHue Mporpeccuu AJisl pelIeHUs pealibHbIX 3a7a4u MPUKIIAIHOT O XapaKTepa.

HemnpepbiBHble (QyHKIMM M uX cBoWcTBa. TOukM paspbiBa. ACHUMIOTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJOB Ul pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPhIBHBIX (QYHKIMM JUIsl pelIeHUs 3a1a4.

[lepBas u BrOpast npousBoaHble GpyHKIUU. OnpeneneHue, reOMeTpUIECKUi 1 PU3NIECKUI
CMBIC]I TPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBomHbie dneMeHTapHbIX QyHKIUH. [Ipon3BoIHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMITO3ULIMH (PYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXecTBO, onepaly HaJ MHOXECTBAMU M UX CBOMCTBA. /[narpammel Diinepa—BenHa.
[IpumeHeHne TeOpeTMKO-MHOXKECTBEHHOI'O ammnapara Juis ONMCAHMsI pealbHbIX IPOLIECCOB U
SIBIICHUH, IPU PEIIEHUH 3a/1a4 U3 APYrHX y4eOHBIX NPEIMETOB.

Onpenenenve, TeopemMa, CBOMCTBO  MaTreMaTHU4YecKoro  oOBEKTa,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KUIIACC

Yucia v BLIYMCIEHUS

Harypanbnubie u menble yucna. [IpuMeHeHHE MNPHU3HAKOB JEIUMOCTH LEJIBIX YHCEl,
HanOonpmui oot nenutens (nanee — HOJl) m nHanmensinee obmiee kparaoe (nainee — HOK),
OCTaTKOB TI0 MOAYJIO, alNroput™a EBKITUIa U1t perieHus 3a/1a4 B MEJbIX YHUCax.

Kommniekcuble uncna. AnreOpawdeckass W TpuUroHoMmeTrpudeckas (OpMbI  3alucu
KOMIUIEKCHOT'O YUCIa. Apr(pMETHIECKHUE ONepalii ¢ KOMIUICKCHBIMU 4uciiamMu. M300paxeHue
KOMIUIEKCHBIX UMCel Ha KOOpAMHATHOM iockocTH. @opmyna Myaspa. Kopau N-oit crenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCeld M peleHus (U3NYEeCKUX |
reOMEeTPUUYECKUX 3a/ad.

YpaBHeHHUS M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpaBHEHUHN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
cieCcTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW TPHUTOHOMETPUUYECKHX YPABHEHUH C IOMOIIBIO TPUTOHOMETPHUECKOM
OKPY>KHOCTH. PenieHre TpuroHoMeTpuuecKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUS [TOKAa3aTeIbHbIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pEIIEHUS  CHUCTEM W COBOKYIHOCTEH  PAallMOHAJIBHBIX,
MppaIOHATIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPaBHEHUH.

YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaAMHU.

[Ipumenenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMAaTHUYECKUX 3ahad U
3aJja4 U3 pa3IM4yHbIX O0JacTed HAayKM M pealbHOM JKHU3HM, MHTEpHpEeTalus IOTy4YeHHBIX
pe3yNbTaToB.

DOyHKIUH U rpaduku

I'paduk komnosunuu Qynkumii. 'eomerpuyeckue obpaszbl ypaBHEHUII U HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpruueckune PyHKIIUN, UX CBOMCTBA B TpadUKH.

I'paduueckue MeToabl pelIeHUsT YpaBHEHHH M HepaBeHCTB. [ paduueckue MeETOAbI
pellIeHns 3a1a4 ¢ IapaMeTpaMH.

Ucnons3oBanue rpadukoB (GYHKIUN JII MCCIEAOBAHUS IPOIECCOB MW 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYrUX ydeOHBIX NPEIMETOB U pealbHOM JKU3HU.

Hayana maTteMaTH4eCKOI0 aHAJIM3A

[IpumeHeHure NPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIUNA Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOopIero 1 HAMMEHBIIIETO 3HAYCHUW HEeTIPEPBHIBHON (DYHKIIMH HAa OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM M HAXOXKAECHUS HAWIY4IIEro PpEeUIeHHs B NPHUKIAIHBIX
3a/lauyax, JJIs OIpeAeNeHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMysol Hiu
rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IiepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTApHBIX
¢bynkuuii. [IpaBuiia HaX0XKIEHUS TIEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudecknil cMbIc UHTErpajna. BeluncieHue onpenenéHHoro HHTerpana
1o (popmyne HeroTona-JIeliOHuna.

[IpumeHenne uHTerpanga Ul HaXOXJICHHMs IUJIOUIaJed IMIOCKUX (uryp u o0bEMOB
reOMETPUYECKUX Tel.

[Tpumeps! perenuit quddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJICIUPOBAaHUE
pealIbHBIX MPOLECCOB ¢ MOMOUIbIO AUPPEepEeHINATBHBIX YpaBHEHUI.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUSA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxIaHCcKOro BOCIMTAHUSA:

chOPMUPOBAHHOCTh TPAXKAAHCKOM TMO3UIUU  OOyYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOI0 4JIeHAa POCCHUHCKOro OOIECTBa, MPEACTaBICHHE O MAaTeMaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MpOIENyp TpakIaHCKOro oOOIIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIBHBIMH HHCTHTYTAMU B
COOTBETCTBUM C UX (PYHKIUSIMH U HA3HAYCHHUCM;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUICKON TPaKTaHCKOW MICHTUYHOCTH, YBAKEHHS K MPOLLIOMY U
HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, IEHHOCTHOE OTHOILUEHUE K JOCTUKEHUSM POCCHICKUX
MAaTEMaTUKOB U POCCHUMCKOM MaTEMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE 3THX JOCTHKCHUU B
JPYTUX HayKax, TEXHOJOTHX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSL:

OCO3HAHUE  JyXOBHBIX IIEHHOCTEW  pPOCCHICKOr0  Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO MOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKH M JIEATENIbHOCTBIO YUYEHOro, OCO3HAHHWE JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOMYUBOTO OYAYIIETO;

4) 3cTETHYeCKOT0 BOCIIUTAHMS:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  O3CTETHKY  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3aJay, pELIEHUH, pPacCy)KIEHUH, BOCHPUMMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA,

5) pusuveckoro BocnuTaAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHITh MAaTEeMaTHYECKUE 3HAHUSI B UHTEPECaxX 3/I0POBOTO
n Oe3omacHoro oOpa3a >XHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI M OTABIXA, peryispHas (usndeckas akTHBHOCTB),
(hu3mIecKoe COBEPIIICHCTBOBAHUE MTPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON IEATEITHLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTU TPYIOI00us, HHTEpEC K pa3IuyHbIM cepam
poeCCUOHANBHON JESITeIbHOCTH, CBA3aHHBIM C MAaTEeMaTUKOW M €€ MPHUIIOKECHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBINM BBIOOp OyAymiel mnpodeccun W pearn30oBBIBATb COOCTBEHHBIE
KU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0OTN4€eCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpHl, TOHUMAHWE BIUSHHUS COIHMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
00aibHOrO  XapakTepa  JKOJOTMYECKUX  IpoOjieM, OpHUeHTanuss Ha  IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHWUU JUTS pelIeHHs 3a7ad B 00JacTH OKPYKAIOILIEH cpeibl, TUIAHUPOBAHUE
MOCTYTIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBUMN JUIsl OKPY>KAOLIEH Cpeibl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

chOpPMUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOMICCTBEHHOW MPAKTUKH, TTOHHMMaHUE MAaTEeMaTHYEeCKOH HAyKH Kak chepsl
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YeJIOBEUECKOM JACATCIBbHOCTU, 3TAIIOB eé pa3BUTUA U 3HAYUMOCTU IJIA PA3BHUTUA LHHUBHUIIN3AIllHUU,
OBJIaJICHUC A3BIKOM MAaTCMAaTUKH U MaTeMaTH4YEeCKOM KyJ'II:TypOﬁ KaK Cp€aACTBOM IIO3HAHUA MHUPA,
TOTOBHOCTB OCYHICCTBJIATH IMPOCKTHYIO U UCCICHOBATCIILCKYO NCATCIbHOCT NHAUBUAYAJIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHHBEPCAJbHBIC YUeOHbIC NelCTBUS

Ba3zoBble Jloruyeckue AeiicTBUSA:

BBISBIISAITh M XapaKTE€pPHU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEeMaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXJIy TOHATUSAMHU, (GOPMYIUPOBATh ONpeAeNeHUs IMOHATHI,
yCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KJIAacCU(PUKALMK, OCHOBAaHUS I O0OOIIEHUS U
CPaBHEHHs, KpUTEPUU IIPOBOJIUMOTO AHAIN3A;

BOCIIPUHUMATh, (OPMYTUPOBaTh M MPEOOPa3OBBIBATH CYKACHHUS: YTBEPAWUTEIBHBIC U
OTpHULIATENbHbIE, €MHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBIISITh MaTEMaTUYeCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYHS B (aKTax,
JAHHBIX, HAONIOJEHUAX M  YTBEPXKACHUAX, MpeylaraTb KpPUTEPUHM Ui BbISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNH;

JIeNaTh BBIBOABI C MCIOJNb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENIBHO JJOKA3aTEJIbCTBA MATEMATUYECKUX YTBEP)KIEHUM (LIPSIMBIE U
OT IPOTUBHOI0), BBICTPAUBATH apPryMEHTALMI0, IPUBOAUTH IIPUMEPHl U KOHTPIPHUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BbIOMpaTh crnocod pemeHuss y4deOHOW 3ajgaud (CpaBHMBAaTh HECKOJIBKO BApPHAHTOB
pemieHus, BbIOMpaTh Haubonee MOAXOAAUIMA ¢ Y4ETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarenbckue AelicTBUS:

UCII0JIb30BaTh BOMPOCHI KAaK MCCIIE0BATEIbCKUNA MHCTPYMEHT MO3HAHUs, (POpMYIHpOBATh
BONPOCH], (UKCHPYIOIIKME MPOTUBOpEUHE, MpobdiIeMy, yCTaHAaBIMBAaTh HCKOMOE MU JaHHOE,
(hopMHPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHWPOBAHHBIA  OKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IPOLECcCa, BBIIBICHUIO
3aBUCUMOCTEN MEX 1y 00BEKTaMU, SIBIICHUSIMU, IIPOLIECCaAMH;

CaMOCTOSITENTbHO (POPMYIHPOBATh 00OOIIEHUS M BBIBOJBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HaOJI0ACHUS, UCCIIEAOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJyUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000O0IIIEHNH;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUTaTh NPEATIOIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nngopmanmei:

BBISBJIATH JePUIUTH MHPOPMAILIUU, TaHHBIX, HEOOXOIMMBIX JJISi OTBETA HA BOMPOC U JUIS
pelIeHns 3a1a4u;

BbIOMpaTh MHPOPMALMI0 U3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTHU3UpPOBATh W HHTEPIPETUPOBATh HHGOPMAIMIO pA3TUYHBIX BUIOB U (opm
IIPEICTaBIICHHUS,

CTPYKTYpUpOBaTh  MHPOPMALMIO, TMPEICTaBIATh €€ B  pa3muyHbIX  (opmax,
WITIOCTPUPOBATh I'padUuecKy;
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OLEHMBAaTh HAAEKHOCTb HH(MOPMALMU IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMmMyHnKkaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBHS

Oo0menne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBHHU C YCIOBUSIMHU M ULEISIMU
OOIIeHHSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PECHUS B YCTHBIX M IMHCHMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHHS 10 XOAYy pelIeHHUs 3aJadd, KOMMEHTHpPOBATh IOTYYCHHBIN
pe3yJbTart;

B XOZIe OOCYXJEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TeMBbI, MPOOIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBaTh MJEH, HAIEJIEHHbIE HAa MOWUCK PEIICHUS, COMOCTAaBISTh CBOU
CYXKICHUS C CYKIEHHUSMH IPYTUX YYaCTHUKOB JManora, OOHapyKHBaTh Pa3jiMuue U CXOJICTBO
MO3UIMH, B KOPPEKTHOHN (popMe POopMyIUpPOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS,;

MIPENICTaBIATh PE3yNbTaThl PEUICHHS 3aJadyd, JKCIEPUMEHTa, HCCIEIOBaHUS, MPOEKTa,
CaMOCTOSTENIbHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEN ayJUTOPUH.

PeryasiTuBHble yHUBeEpcAJIbHbIE yYeOHbIE JeiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AITOPUTM pEUICHHS 3a7adyd, BBIOMPATh CIOCOO peIIeHHs] C Y4ETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapHaHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII MHTEJIEKT:

BJIQ/IETh HABBIKAMH TTO3HABATEILHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX IEHCTBUI
U MBICIUTENbHBIX MPOLECCOB, HX pe3yabTaToOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3ybTaTa PelleHrs MaTEMaTHIECKOM 3a1a4u;

OPEIBUICTh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTHh NpPU PEIICHUU 3aJauyd, BHOCHUTD
KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWJCHHBIX OMIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa WEIHM M yCIOBHSM, OOBSCHITh TPUYUHBI
JNOCTHKEHHSI WIIM HEJOCTIIKEHHUS PE3yNbTaTOB EATEIbHOCTH, HAaXOOUTh OLIMOKY, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAast 1eAATETIBHOCTD:

MIOHUMATh M WCIOJIB30BaTh NMPEHMYIIECTBA KOMAH/IHOM W WHIUBUIYAIBHON pabOThl TpH
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IeIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpraHU3allMI0 COBMECTHOM pabOTHI, pacmpenesaTh BHIABI paOOT, JOTOBApUBATHCS, OOCYXKIATh
MIPOIECC U Pe3yNbTAT padOoThI, 0000IIATh MHEHHUS HECKOIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax paboThl (0OCYXKIEHUs, OOMEH MHEHHM, «MO3TOBBIC
IITYPMB» W HHBIC), BBIIOIHATH CBOK YacTh PabOTHl M KOOPAMHHUPOBATH CBOW JCHCTBHS C
JPYTMMHU dYlIeHaMU KOMaHbI, OIEHUBAaTh KadecTBO CBOETO BKJIaJa B OOLIUMN MTPOAYKT IO
KpUTepUsM, CHOPMYITUPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUS.

NNPEIMETHBIE PE3YJIBTATDI

K koHmy oOydenust B 10 kJacce oOyJaromuidcs TOJYYHT CIEAYIOIIHE IMPEIMETHBIC
pe3yabTaThl MO OTAEIbHBIM TeMaM pabouell mporpamMmbl yueOHOro Kypca «Anredpa v Havajia
MaTEMaTHYECKOT O aHATIN3a»:

Yuciia 1 BHIYHMCIICHHUS:
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CBOOOJHO OIEpUPOBATh MOHATUAMH: PAllMOHAIBHOE YHMCIIO0, OECKOHEYHasl MEepHOaUUYECcKast
IpoOb, MPOLIEHTHI, MUPPALMOHATIBHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX
4KCell, MOAYJb IEHCTBUTENBHOIO YHCIA,;

IPUMEHATH IPOOH U MPOLIEHTHI JIs pelIeHUs] TPUKIAIHBIX 3a/a4 U3 pa3InyHbIX OTpacie
3HAHUH U PEAILHOM KU3HU,

MPUMEHTh NPUOIMKEHHBIE BBIYUCIICHUS, IMpaBUIa OKPYTJCHHS, NPUKUAKY U OLEHKY
pe3yabpTaTa BBIYMCIEHU;

CBOOOJHO ONEpPUPOBATh IIOHATHEM: CTENEHb C LENbIM I0Ka3aTeleM, HCIO0Ib30BaTh
MOAXOAALTYI0 (OPMY 3alHMCU JACHCTBUTEIBHBIX YHCEN IS pEIIeHHs MPaKTHUYECKHX 3a/1ad U
IIPEICTaBICHMS TaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apUPMETHYECKII KOPEHb HATYPAIbHOM CTETICHHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHATIBHBIM [TOKa3aTeseM;

CBOOO/IHO OINEpPUPOBATh MOHATUSIMM: JIOTapU(pM dYHCIa, AECCATUYHBIE W HATypaJbHbIE
aorapu@msl;

CBOOO/IHO OIEPUPOBATh MOHSTHSIMHU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

OIEpUPOBATh NOHATUSAMU: APKCHHYC, aDKKOCHHYC U apKTaHT'€HC YMCIOBOI0 ApryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  TOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUSI U YPABHEHUS-CIICACTBUS, PABHOCWIbHBIC HEPABEHCTBA,

IPUMEHATh pPa3JInYHbIE METOJbl PELICHUS PAlUOHANBHBIX M JPOOHO-pallMOHAIbHBIX
YpaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB JJISl PELLICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOM MEpeMEHHOW, MHOIOWIEH C
LHenbIMU KO3 GUIMEHTaMH, KOPHHM MHOIOWIEHA, MPUMEHSTh JIeJIeHHEe MHOro4jieHa Ha
MHOI'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pewienus 3anay;

CBOOO/ZIHO ONEpUPOBATh IOHATUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
ONpPENEIUTENb MAaTpUllbl 2 X 2 M €ro IeOMETPUYECKUH CMBICH, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisi BBIYACICHUS €r0 3HAYEHHUs, IPUMEHSTh ONPEACIUTENN IS PELICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEAIBHBIC CUTYyalUd C IIOMOILBIO CHUCTEMBI
JVHEHHBIX YPAaBHEHHMM, HCCIENOBATH IIOCTPOCHHBIE MOJAEIN C IOMOUIBI0 MAaTpULl H
OIIPENEIUTENICH, MHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yibTarT;

UCII0JIb30BaTh CBOMCTBA AEUCTBUI ¢ KOPHAMMU Ul IPeoOpa3oBaHUs BEIPaKEHUI;

BBIMOJIHATh  [IPEOOpa30BaHUsl YWCIOBBIX  BBIPAKEHUH, COJEp)KAIIMX CTENEHU C
palMOHAJIBHBIM I10KA3aTENEM;

UCIIOJb30BaTh  CBOMCTBA JiorapugmoB s IpeoOpa3oBaHUsl  JorapupMUUEcKUx
BBIPAXKCHUH;

CBOOOZIHO  ONEpUpPOBaTh  MOHATHUSAMHU:  HUpPpPALMOHANbHBIE,  IOKa3aTeNbHbIE U
aorapuMUyYecKre YpaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0JI0B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHYEcKne  (opMyibl JIs  TpeoOpazoBaHHS
TPUTOHOMETPUUYECKUX BBIPAKECHNUI;

CBOOOJHO ONEpUPOBATH IOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTh
Heo0XouMble (POPMYIIBI IS PEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICIUPOBaTh peajbHblE CUTYyallUd Ha A3bIKE anreOpbl, COCTaBIATh BbIPAKEHUS,
YPaBHCHUS, HEPABEHCTBA II0 YCIOBUIO 3aa4M, MCCIEN0BaTh IIOCTPOCHHBIE MOIEIU C
HCIOJIb30BaHUEM allapaTa ajreopsl.

DYyHKIUHN U TPAaPUKH:
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CBOOOJHO ONEpPUPOBATH IMOHATUAMH: (QYHKLUSA, CHOCOOBI 3aJaHMs (PYHKIUH, B3aUMHO
oOpaTtHble (QDYHKIMH, KOMITO3UIHS (YHKIWUH, Tpaduk (QYHKIUHU, BBHIIOIHATH AJIEMEHTAPHBIE
npeoOpa3oBaHus rpauKkoB GyHKIUH;

CBOOOJTHO OIEPHPOBATH MOHATHSAMH: OOJACTh ONPEACICHHUS W MHOXECTBO 3HAUCHHM
(GbyHKUIMY, HYTH QYHKLIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO ONEPUPOBATh MOHATUSAMHU: UYETHBIE W HEUETHBIE (DYHKIMH, TEPUOIHMUECKHUE
(GyHKUIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJbIlIee U HAMMEHbIIEE 3HaUeHNEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH: CTENEeHHas (YHKLUUS C HATYpaJbHBIM M IIEJBIM
IoKaszaresneM, rpaduk CTENeHHOH (YHKLUMU C HATypaJdbHBIM M LENBIM IOKa3zaTelleM, rpaduk
KOpHS N-0M CTeneH! Kak (YHKIUU 0OpaTHOM CTETIEHU C HaTypaJbHBIM ITOKa3aTelIeM;

OIlEpUPOBATh MOHATHSAMHU: JIMHEHHAas, KBaJpaTU4Has M JpOOHO-IMHEHHas (yHKIHH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHKE U TIOCTPOCHHE MX TPAPHKOB;

CBOOOJHO OINEPUPOBATH MOHATHAMM: MOKa3aTeiabHas U Jorapupmuueckas QyHKIUH, UX
CBOMCTBA U TpayKH, UCIIOIB30BATh MX TPAPHKH IS PEIICHUS YPaBHEHUN;

CBOOOJHO ONEpPUPOBATH TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, OIpEIeSICHHE
TPUTOHOMETPUIECKUAX (PYHKITUI YUCIIOBOT'O apryMEHTa;

UCTIONIb30BaTh TpapuKky (QYHKIMHA JUIS MCCIEeOBaHMS TPOLECCOB U 3aBUCHMOCTEH IpH
pelIeHNH 3a/ad U3 JPYruX Y4eOHbIX MPEIMETOB M pealbHOM KM3HM, BbIpaXaTh (opMyliaMu
3aBHCUMOCTH MEX]ly BETHUYNHAMU;

Hauvasia MmaTeMaTH4eCcKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATH IMOHATUSAMHU: apHUPMeTHUYecKas U TeOMETpUYecKas Mporpeccus,
0eCKOHEYHO YOBbIBalOIIas FeOMEeTpHUECKasi IPOrpeccHsl, JIUHEHHBINH U 3KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CIOXHBIX MPOLIEHTOB, HIMETh MPEICTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh IPOrPECCUH ISl PEIICHUS pealIbHBIX 3a7a4 IPUKIATHOIO XapaKTepa;

CBOOOJHO  ONMEpPHPOBATh  TOHATHAMHU:  IOCIEAOBATEIBHOCTh,  CIIOCOOBI  3a/laHUS
MI0CJIEeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE M1OCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOKJICHHS] MaTEMAaTHIECKOT0 aHaIM3a KaK aHaIn3a 0ECKOHEUHO MaJIbIX;

CBOOOJHO OINEpHUPOBATH MOHATHUSAMH: HEMpPEpBIBHBIE (DYHKIIMH, TOUYKH pa3pbiBa Trpaduxa
(hyHKIIMH, aCUMIITOTHI rpadrka PyHKIUH;

CBOOOJHO ONEpUPOBaTH TMOHATHEM: (YHKIHSA, HETpepbIlBHAas Ha OTpe3Ke, MPUMEHSTH
CBOMCTBa HENPEPHIBHBIX (DYHKIUI U1 peleHns 3aaay;

CBOOOJTHO ONEpPHPOBATH TMOHATHUSIMH: TIepBasi W BTOpas TMPOU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITH TIPOWM3BOAHBIE CYMMBI, IPOU3BEICHHUS, YaCTHOTO ¥ KOMIIO3HMIIMU JBYX
(GyHKUUH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKITUI;

WCIIOB30BaTh TEOMETPUIECKHUNA U (PU3UICCKUI CMBICTT IIPOU3BOIHOM ISl pEIICHUS 3a/1a4.

MHoskecTBa M JIOTHKA:

CBOOOJHO OIIEPUPOBATH MOHATUAMU: MHOXKECTBO, OIl€PALIUU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar i ONMUCAHUS PEaTbHBIX MPOIECCOB
U SIBJICHUH, IPU PELIEHUHN 3a7a4 U3 IPYTuX y4eOHBIX IPEIMETOB;

CBOOOJHO OMEpUPOBATh MOHATHSIMHU: ONpEJeIeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JI0KA3aTEeIbCTBO, pPAaBHOCHUJIbHBIE YPaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenuss B 11 kJiacce oOyyaroIIMHCS MOMYYUT CIEAYIOIIME MpeAMETHbIC
pe3yIbTaThI TI0 OTJEIBHBIM TeMaM padoyeil MporpaMMbl y4eOHOro Kypca «Ajiredpa M Hadaia
MaTEeMaTHYECKOr0 aHAJIN3ay:

Yuciia v BLIYMCJICHUA:
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CBOOOJHO OMNEpUpPOBaTh IIOHATUSAMM: HATypalbHOE U LEJNOE YHCIO, MHOXKECTBA
HaTypaJIbHbIX M LENbIX YHCEN, UCIOIb30BaTh MPU3HAKU AenuMocTH nenbix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEN JJIs PELIEHUs 3a7a4, IPUMEHATh alNroput™ EBknnia;

CcBOOO/IHO OIEPUPOBATH MOHIATUEM OCTATKa 110 MOJYJIIO, 3aIIMChIBATh HATYpaJbHbIE YMCIa
B Pa3JIMYHBIX [TO3ULIMOHHBIX CUCTEMAaxX CUMCIICHHUS;

CBOOO/IHO OMNEpPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YMCIO MU MHOXKECTBO KOMIUIEKCHBIX
qHCce, MPEICTaBIATh KOMIUICKCHBIC YHCIa B aNreOpanvyeckol M TPUrOHOMETpHUYECKON (opme,
BBINOJIHATH apU(PMETUYECKHUE ONEPALUU C HUMH U N300paXkaTh HAa KOOPJUHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  OHEpUpOBaTh  MOHATUSAMHU:  HppAlMOHAIbHBbIE,  IOKa3aTelbHbIE U
aorapuMUYECcKre HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C TOMOIIBIO0 PAaBHOCUIIBHBIX TIEPEXO0/I0B;

OCYIIECTBIISATh OTOOP KOPHEH MpH PEeLICHUH TPUTOHOMETPUYECKOT O YpaBHEHUS;

CBOOO/ZIHO ONEpUpOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, INPUMEHSTh
HeoOXo1uMble (POPMYITBI 1Tl pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHM U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTD PELICHUS CUCTEMBI U COBOKYITHOCTEH
paloHaNbHBIX, HpPPALMOHAIbHBIX, IIOKA3aTeNbHBIX U JOrapuMUYECKUX ypaBHEHHH U
HEPaBEHCTB;

pemaTh panyoHaIbHbIE, HpPpAlMOHAIbHBIE, IOKa3aTelbHbIE, Jiorapu@Muyeckue u
TPUIOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJEPKALLME MOAYJIU U IIapaMeTph;

IPUMEHATH rpaduuecKkre METOIbl ISl pellleHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TakKe 3a/a4
C IIapaMeTpaMu;

MOJIETUPOBaTh peajlbHble CUTYallMM Ha s3bIKe anreOpbl, COCTABIATh BbIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M HMX CHCTEMBI IIO YCJIOBHMIO 3a/1ayd, MCCIIEI0BAaTh ITOCTPOCHHBIE
MO/IENIU C UCIIOIB30BAHUEM allllapaTa aireOppl, MHTEPIPETUPOBATH MOJIYUYEHHBINA pPe3yIbTar.

DYyHKIUHA U TPaQUKH:

CTpOUTH I'paUKKU KOMIO3UIUHN (DYHKIMHA C MOMOIIBIO 3JIIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMITO3UIIMU ABYX (PYHKIIMIA;

CTpOUTh TE€OMETpHUYECKHe o00pa3bl YpaBHEHHUII W HEPaBEHCTB Ha KOOPIUHATHOM
IIJIOCKOCTH;

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: TPAPHUKH TPUTOHOMETPUUYECKUX (YHKIIHN;

NPUMEHATh QYHKIMHU JJI1 MOAEIUPOBAHUS U UCCIIEJOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTteMaTH4eCKOIo aHAJIM3A:

UCIIOJIb30BaTh TPOU3BOJHYIO [UIl HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh H
3KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee M HAaUMEHbIIee 3HaYeHNUS (QYHKIMH HEPEPHIBHON Ha OTPE3KE;

HCIIONIB30BaTh MPOU3BOJHYIO Ul HAXOXKJICHUSI HAWJIy4dlIEro PElICHHs B NPHUKIAJHBIX, B
TOM YHCIIE COLUAIbHO-DKOHOMHMYECKHX, 3aladax, I OINPEACIICEHHUs CKOPOCTH U YCKOPEHUS
poliecca, 3aJaHHOro opMyJI0i UK rpadukom;

CBOOOJIHO ONEPHPOBATH MOHATUSIMHU: TIEPBOOOpa3Hasi, OnpeAeaHHBI HHTETPal, HAaXOAUTh
NepBOOOpa3HbIE JIEMEHTAPHbIX (YHKUMH M BBIYUCIATH MHTerpan no ¢opmyine HproroHa-
JletiOHMIA;

HaXOJUTb IUIOIMIAN IIIOCKUX (PUTYp U 0OOBEMBI TEJl C IOMOIIIBIO HHTETpaa;

UMETh IPEJCTaBICHUE O MAaTEMaTUYECKOM MOJICIMPOBAHMM Ha IIPUMEPE COCTABIICHUS
g depeHInaTbHBIX YPAaBHEHHUI;

pelarh NPUKIAJAHbIE 33[a4l, B TOM YHCJE COLMAIbHO-3KOHOMHYECKOIO U (PU3UYECKOrO
XapakTepa, CpeACTBaAMU MaTEMAaTUYECKOr0 aHaIn3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMPOorpamMMbI Bcero Konrpoanupie | Tparkruieckue oOpa3oBaTe/ibHbIE
padoTbI padoTsI
pecypcsl
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorousneHnsl. PalinoHanbHbIEe ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBI TUHEUHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TIOKa3aTesIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1
HppaumroHanbHble ypaBHEHHS
4 [TokazarenbHas ¢pynkius. [TokasaTenbHbIe 10 1
ypaBHEHUs
5 Jlorapudgmuueckast QyHKITHSL. 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHOMETpUYECKUE BBIPAKEHUS U 99 1
YpaBHEHMS
7 ITocnenoBaTenbHOCTH U POrpeccun 10
8 HenpepsiBuble pynkiun. [Iponssoanas 20
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaunMenoBaHue pa3ieioB U TeM (uugposbIe)
n/n NMporpaMmbIl Bcero Kontpoapieie | Tpakririeckue o0pa3oBaTesIbHbIE
padoThI padoTshI pecypesI
1 HccnenoBanne QyHKIUN C TOMOIIBIO 99 1
MIPOU3BOIHON
2 ITepBooOpa3Has 1 HHTErpa 12 1
3 ['paduxu TpUroHOMETPUYECKUX (PYHKIUH. 14 1
Tpuronomerpuyeckue HepaBEHCTBA
4 HppanmonanbsHble, OKa3aTelbHbIE U 24 1
norapuMUYecKre HEpaBeHCTBA
5 Komriexcuele yrcna 10
6 HarypanbsHble 1 menbie yncia 10
CucreMsl pallioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3aauu ¢ mapaMeTpamu 16 1
9 [ToBTOpenwue, 0000IIeHIE, CUCTEMATH3AIIHS 16 )
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Koutpoaupie | - Tpakrueckue fll3y‘IeHI/Iil ﬁﬁgjalzoBaTeJIbeIe
padoTbI padoThI pecypebi
1 MHO0eCTBO, onepanuy HaJl MHOKECTBAMU 1
U UX CBOWCTBA
2 Huarpammsl Jiinepa-Benna 1
3 IIpumeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmapara JUisl peleHus 3a1a4
Panmonanpsubie yricna. OOBIKHOBEHHBIE U
4 JeCSTUYHBIE JPOOU, TPOLIEHTHI, 1
0eCKOHEYHbIE TIEPHOANYECKHE IPOOH
Parmonaneueie uncna. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TIPOIICHTHI, 1
OCCKOHEUHBIC TIEPUOIUYECKHE TPOOH
6 [Ipumenenue apoOeit 1 IPOIEHTOB IS 1
pellIeHus IPUKIAIHBIX 33134
7 [Tpumenenne apoOei 1 MPOLEHTOB IS 1
pelIeHns TPUKIAIHBIX 33134
8 JHeiicTBuTenbHble yncina. PanimoHansHbie U 1
HppaLMOHATIbHBIE YKCTIa
9 Apudmernueckue oneparum ¢ 1
JNENCTBUTEIbHBIMHU YHCIAMU
10 Monynb 1eMCTBUTENBHOTO YACIIA U €r0 1
CBOICTBa
11 [TpubnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa 1
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OKPYTJICHHUS, MPUKUKA U OLICHKA
pe3ynbpTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IbI pELICHUS UEIBIX U
IpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PELICHUS LIETBIX U
JIpOOHO-PALMOHANBHBIX YPAaBHEHUH U
HEpPaBEHCTB

14

OCHOBHBIE METO/Ibl PELICHUS LEINbIX U
IpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

15

MHoOrousieHbl OT OJJHOW MEPEMEHHOM.
Jlenenrie MHOTO4YJI€Ha HA MHOTOUJIEH C
ocraTtkoM. Teopema besy

16

MHorouseHsl ¢ nensMu Ko3dduumenramu.
Teopema Buera

17

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

Pemenue cucrem JIMHEHHBIX YpaBHEHUM

19

Marpuiia cucTeMbl TMHEUHBIX YPaBHEHUM.
Onpenenurens MaTPUIIbI 2X2, €ro
F€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

OnpenenuTenb MaTPUIlbl 2X2, €ro
Tr€OMETPUYECKUNA CMBICI U CBOWCTBA;
BBIYHCIICHHME €0 3HAYCHMS

21

IIpuMeHeHne onpenenuTests s PEIEeHUs
CUCTEMBI IMHEHUHBIX YPaBHEHUN

22

Pelienue npukiagHpIxX 3a1a4 ¢ IOMOIIbIO
CHUCTEMBbI IMHEWHBIX YpaBHEHU

18




23

Pemenne nmpukiagHeIX 3a1a4 ¢ IOMOIIbIO
CUCTEMBI IMHEHUHBIX YPaBHEHUN

24

Kontponbnas padora: "PanuonansHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JUHEIHBIX ypaBHEHUN"

25

OyHKIHSA, CIOCOOBI 3aAaHus () YHKIIUH.
B3aumno o6parnbie pynkuun. Kommosurus

byHKIMI

26

I'padux GyHKIMH. DIeMeHTapHbIE
npeodpazoBanus rpadukoB GyHKIUN

27

OOacTp onpeaeneHnss © MHO)KECTBO
3HayeHu# Gpynkiun. Hymm QyHkmmm.
ITpomesxyTKH 3HaK OCTOSHCTBA

28

YérHble 1 HEUETHBIE (DYHKIIUU.
[Tepuognueckue ¢pyukuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKLIHU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiee 1 HauMeHblIee 3HaYEHUE
(GyHKLIMHU Ha TPOMEKYTKE

30

Jluneiinas, KBajipaTu4Has ¥ IpoOHO-
TuHEeWHas QyHKIIU

31

DJeMeHTapHOe UCCIIeI0BaHNE U
ocTpoeHue rpaduKoB ATUX QYHKIUN

32

DneMeHTapHOe UCCIeIOBaHNE U
MOCTPOCHUE TPAPUKOB ATUX PYHKITHI

33

CreneHs ¢ 1EeJIBIM IToKa3areiaeM. buaom
Hrrotona

34

CreneHsb ¢ 1eI6IM IoKa3areiaeM. buaom
Hrrotona
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CrenenHast GyHKIUS ¢ HATYPaIbHBIM U

35 LebIM MoKa3zaTeneMm. E€ cBoiicTBa u
rpaduk

36 KonTtponbHas pabora: "CrenenHas
¢dbyukmus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypalbHON
CTENIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPaTbHOM
CTETIeHU U €r0 CBOWCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUN,
COJIEpIKaIINX CTETIeHU U KOPHU

40 [Ipeobpa3oBaHus YUCIOBBIX BBIPAKEHHIH,
coJiep KalnX CTENEHU U KOPHHU

41 [IpeoOpazoBanHms YUCIOBBIX BRIPAKCHUH,
coJiep>KallnX CTENEHU U KOPHU
Uppanmonansueie ypaBHeHusi. OCHOBHBIE

42 METO/IbI PEIICHUs UPPAITUOHATHHBIX
YpaBHEHUU
Uppanmonansueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALUOHATBHBIX
YPaBHEHUI
Uppanmonansubie ypaBHeHusi. OCHOBHBIE

44 METO/IbI PEIIEHUs UPPAIIUOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
HPpALMOHATLHBIX YpaBHEHUMN

46 PaBHOCHUIIBHBIE TIEPEXO/IBI B PEIICHUT
UppalMOHATILHBIX YPaBHEHHM

a7 PaBHOCUIIBHBIE TTEPEXO/BI B PELICHUU
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HMPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUT

48 UppalMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0i CTETeHU

49 KakK (G yHKIIMM OOpPaTHOW CTEINEeHHU C
HaTypaJIbHbIM [10Ka3aTeIeM
CaoiicTBa 1 rpaduK KOpHS N-0il CTeNneHu

50 Kak QyHKIMH 0OpaTHOW CTETICHH C
HaTypaJlbHBIM MTOKa3aTeaeM
Kontponbnas pabora: "CpoiicTBa u rpadux

51 KOpHS N-oi cTeneHu. MppannonanbHbie
ypaBHEHHUA"

59 CreneHs ¢ palMoHalIbHBIM IIOKa3aTeIEM U
e€ CBOICTBA

53 CreneHs C paliMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOIICTBa

54 CreneHs C palioHaIbHBIM TTOKa3aTeNIeM U
e€ CBOMCTBA

55 [TokazaTtenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Wcnonws3oBanue rpapuka GyHKIUN A5
peLIeHus ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIAN IS
pelieHus ypaBHEHU I
IToka3arenbHble ypaBHEeHUS. OCHOBHBIE

58 METO/IbI PEIICHUsI TOKA3aTETbHBIX
YpaBHEHU U

59 [Toka3arenbHble ypaBHeHUs. OCHOBHBIE

MCTObI PCHICHUSA TTOKA3aTCIIbHBIX
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ypaBHEHU U

[Tokazarenbubie ypaBHeHUs1. OCHOBHBIE

60 METO/Ibl PEIICHUS OKa3aTeIbHBIX 1
ypaBHEHU I

61 KonTtponbnas pabora: "TlokazarenbHas 1

kuus. [lokasarenpHble ypaBHEHUS"
VH

62 Jlorapudm uncna. CBoiicTBa jorapudma 1

63 Jlorapudm uucna. Coiictsa jorapudpma 1

64 Jlorapudm uucna. CoiictBa jorapupma 1

65 JlecsiTuuHbIEe U HATYpajbHbIE JOrapuMbI 1

66 JlecATUUHBIE U HaTypaJibHbIE JIOTapU (MBI 1

67 ITpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX 1
sorapuMbl

68 [Ipeobpa3zoBaHue BbIpaXEeHH, COIEPIKALTUX 1
sorapudmbl

69 [IpeoOpazoBanue BRIpAKECHNN, COACPIKAIINX 1
JorapuQmbl

70 Jlorapudmuueckas GpyHKIHs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHKIHs, €€ CBOMCTBA U 1
rpaduk

7 Hcnonws3oBanue rpapuka GyHKIUN OIS 1
peuieHusl ypaBHEHU I

73 Wcnonp3oBanue rpapuka GyHKIUU A 1
pelIeHus] ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

y

74 METO/IbI pEeIIeHUs JIorapuPMHUECKUX 1
ypaBHEHUH

75 Jlorapudmuueckue ypaBuenus. OCHOBHbIE 1
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METO/BI PEIICHUS JIOTapUPMHIIECKUX
ypaBHEHUU

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEIICHHS JIOTapU(PMHUIECKUX 1
YpaBHEHU U

77 PaBHOCWIIEHBIC ITEPEXO/IbI B PEIICHUH 1
norapu(pMUUECKUX ypaBHEHUI

78 PaBHOCHWIIEHEIE TTEPEXO/IBI B PEIICHUH 1
norapu(pMUUECKUX ypaBHEHUI

79 KontponbHas pabora: "Jlorapudpmuyeckas 1
¢dbynaknus. Jlorapudpmuueckue ypaBHeHus "

80 CuHYC, KOCUHYC, TAHTE€HC ¥ KOTaHTCHC 1
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC M KOTAaHTECHC 1
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHTCHC 1
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC U apKTaHTEeHC 1
YUCJIOBOT'O apryMEHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 ompe/eNieHNe TPUTOHOMETPUIECKIX 1
(G YHKIIMI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

85 OIpe/ICIICHIE TPUTOHOMETPHUICCKUX 1
(YHKIIMA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETpPHYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1
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[IpeobpazoBaHre TPUTOHOMETPUICCKIX

90 . 1
BBIpOKEHU I

01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKECHU I

92 [IpeobpazoBaHre TPUTOHOMETPUUECKIX 1
BBIPA)KCHU I

93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPa)KCHU I

94 Pemenne TpuroHoMEeTpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

96 Penrenne TpUroHOMETPUYECKUX YPaBHEHUH 1

97 Pemenue TpuronomMeTpuuecKuX ypaBHEHUN 1

98 Pemenue TpuronomMeTpuuecKuX ypaBHEHUN 1

99 Pemennie TpUroHOMETPUYECKUX YPABHEHHM 1

100 Pemmennie TpUroHOMETPUUYECKUX YPABHEHHIMA 1
Kontponbnas pabota:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YPaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS

102 noclieioBaTenbHocTe. Meroz 1
MaTeMaTHYeCKON UHIYKIIUU
MOHOTOHHBIE U OTpaHUYEHHBIE

103 ocJIeI0BaTeIbHOCTH. VicTopus ananm3a 1
OECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoneuno yObIBaroIIasi reoMeTpruiecKas 1

IIpOrpeccust
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CymMa O6eckOHEeUHO yOBIBatOLIeH

107 reOMETPUUYECKON ITPOrpeccun

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLECHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Hucno e. DopMyna CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHuE NpOrpeccuu Jyis pelieHus
pealIbHBIX 3aJa4 PUKJIAJHOI0 XapakTepa

11 KonTtponbshas pabora:
"ITocenoBaTenbHOCTH U IPOrPECCUN "

112 HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMHA

114 CBoiicTBa GyHKUNI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTtoa UHTEPBAJIOB Ui PELlIEHUs
HEPABEHCTB

117 MeTon UHTEpBAJIOB Ul PELLICHUS
HEPABEHCTB

118 MeTton UHTEpBAIOB Ul PELLICHUS
HEPABCHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKIMH U1 perieHus 3a1a4y

120 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GYHKIUH U penIeHus 3a1a4q

121 [lepBas u BTOpast Npou3BoaHbIE PYHKIUU

122 Omnpenenenre, reOMETPUUYECKHI CMBICIT
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MPOU3BOIHOU

Omnpenenenne, GU3MUECKUA CMBICIT

123 . 1
IIPOU3BOTHOM

124 YpaBHEHHE KacaTenbHON K TpaduKy 1
byHKIUA

125 YpaBHEHUE KacaTeIbHOU K TpaduKy 1
byHKIUM

126 [Tpon3BoaHBIC dTIEMEHTAPHBIX (YHKIIHHA

127 [Tpou3BoaHBIC ATIEMEHTAPHBIX (YHKIIHHA

128 [Tpou3BomHAST CYMMBI, TPOU3BEICHNUS, 1
JaCTHOTO M KOMITO3UIINN () YHKITUI

129 [Tpon3BomHAst CYMMBI, TPOU3BEICHHUS, 1
9aCTHOTO M KOMITO3UIIUU (hYHKITUI

130 [TponsBoaHAasE CYMMBI, TPOU3BEICHUS, 1
YaCTHOTO M KOMITO3UIIUU (hYHKITUI

131 Kontponbnas pabora: "[IponsBonnas" 1 1

132 [ToBTOpeHue, 0600IIeHIE, CHCTEMATH3AITIS 1
3HaHui: "YpaBHeHU"

133 [ToBTOpenwue, 0600IIEHIE, CHCTEMATH3AITIS 1
3HaHu: "OyHKIMKH"

134 Hrorosas koHTpoNbHas paboTa

135 Hrorosas koHTposbHas paboTa

136 HOBTOPGHHG, 000011IeHIEe, CHCTeMaTH3aIlUs 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I1O0 136 10

[NPOI'PAMME
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11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE

Ne Hara nugposbie
Tema ypoka Kontpoasubie | IlpakTnueckue
n/n Bcero H3yyeHusi | oOpa3oBaTesibHbIE

padoTbI padoThI pecypest

[IpuMeHeHne pou3BOAHON K
1 UCCIIEJIOBAHUIO (PYHKIIMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHeHne mpon3BOJHOM K
2 UCCIIeI0BaHNIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHre IpOn3BOJHOM K
3 WCCIICIOBAHMIO (DYHKIIMIA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprmeHeHne npon3BOJHOM K
4 UCCIeI0BaHNI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre TPOU3BOTHON K
5 MCCIeN0BaHnI0 (DYHKIIUM HA 1
MOHOTOHHOCTDb U S5KCTPCMYMbI

[IpuMeHeHne npon3BOAHON K
6 UCCIeI0BaHNI0 (PYHKIMH Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI

Haxoxnenne HanOoIbIIero u
7 HaVMEHBIIIEr0 3HAa4eHHS HENPEPBIBHON 1
(yHKLIUU Ha OTpe3Ke

Haxoxnenune HanOoJIbIIETO U
8 HAUMCHBIIIET0 3HAYCHHS HEIIPEPHIBHOM 1
(yHKIIMU Ha OTpe3Ke
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Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(yHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3Ha4ECHMS HEIIPEPBIBHOM
(yHKLIUU Ha OTpE3Ke

11

Haxoxxnenue HauGombIIero u
HaMMEHBIIIEr0 3HaUeHUs HEPEPbIBHON
(yHKIIUU Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(yHKLIUU Ha OTpe3Ke

13

[Ipumenenne npou3BOAHOMN ISt
HaXO0XKJICHUS HAMTYYIIEro PEIICHHS B
MPUKIAJIHBIX 3a1a49axX

14

[IprMeHeHne npon3BOAHON JUIs
HaXO)KJIEHUS HAWIY4lIero PELICHHs B
IPUKJIAJHBIX 3a/1a4ax

15

[Ipumenenne npon3BOIHOM VIS
OTIpEICTICHUS] CKOPOCTH U YCKOPCHUS
nporiecca, 3ajanHoro Gopmynon wim
rpaduxom

16

[Ipumenenne npou3BOIHOM IS
OMpEEIICHUsI CKOPOCTU U YCKOPEHUS
mporiecca, 3aJanHoro popmyson uim
rpadpuKoM

17

Komnozumus ¢pyHkmmii

18

Komnozumus ¢yHKmmii

19

Komnozumus ¢pyHKmii
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I'eomerpuueckre oOpa3bl ypaBHEHHI Ha

20 KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTH

29 KonTtponbnas padora: "HMccnenoBanue
(yHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [IepBooOpa3Has, OCHOBHOE CBOMCTBO
IepBOOOPa3HBIX

24 [TepBOOOpa3HbIE 3NIEMEHTAPHBIX (YHKITHH.
[IpaBuna HaxOXKJIEHUS IEPBOOOPAZHBIX

o5 ITepBooOpazHbie IeMEHTAPHBIX (YHKIUH.
[IpaBuna HaxoxkIeHUS! IEPBOOOPA3HBIX

26 Hnterpan. ['eomeTprdeckuili cMbICT
UHTErpasa

97 Boruncnenue onpenenéHHoro HHTerpana
no ¢popmyne Herorona-Jleitbuuma

28 Brruucnenue onpenesnéHHOro nHTerpaia
o (hopmyne Herotona-Jleitounia

29 [IpumeneHne uHTErpana A HaXOXKACHHUS
IoIaaeH miockux Guryp

30 [Ipumenenne nHTErpana Ui HaX0XACHUS
00bEMOB r€OMETPUUECKUX Tell

31 [Tpumepsr permenuit gudhepeHImanbHbIX
YpaBHEHU I

32 [Ipumepsl! periennii quddepeHnnaIbHbIX
yYpaBHEHUH
MaremaTuueckoe MOJEINPOBAHNE

33 PEATBHBIX TIPOIIECCOB C TTOMOIIBIO

g depeHInaIbHbIX YPaBHEHUH
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KonTponbnas pabora: "[lepBoobpasznas u

34 |
UHTErpal

35 Tpuronomerpuueckue GyHKIUHU, UX
CBOIiCTBa U rpaduKu

36 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U rpaduKu

37 Tpuronomerpudeckue QyHKINHU, HX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue QyHKIIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TIOMOIIIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPUIECKUX

41 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT0O0p KOpHEH TPUTOHOMETPUUIECKUX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT00p KOpHEHN TPUTOHOMETPUUYECKUX

43 YpaBHEHUH C TIOMOIIIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

44 Pemenue TpuroHoMeTpuueCKuX
HEPaBEHCTB

45 Pemienne TpUroHOMETPHYECKHIX
HEPaBEHCTB

46 Perienne TpUroHOMETPHYECKHX
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HEPABEHCTB

Pemrenne TpuroHoMeTpUIECKUX

47
HEPaBEHCTB
Kontponsnas padora: "I'papuku

48 TPUTOHOMETPHUECKHUX (DYHKITUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHSI
NIOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PEILICHHSI
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHHS
IIOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
NIOKa3aTebHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUYECKIX HEPAaBEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(pMUUYECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS
norapuMUYECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUSI
UppaIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHSI
UppaloOHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATILHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IBI PELLIECHUS
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UPPALMOHAIBHBIX HEPABEHCTB

I'padmueckue MeTOaBI pereHMS

o1 UppalMOHATIbHBIX YPAaBHEHUIN

62 I'paduueckue MeTobI pelIeHUs
UppalMOHAIbHBIX YPABHEHUH

63 I'paduueckue MeTop! pereHus
IIOKA3aTeJIbHbIX YPaBHEHUU

64 I'papuueckue MeTop! perieHus
NIOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTobI peIeHUS
JorapupMUYECKUX ypaBHEHUI

66 I'paduueckue MeTobI pelIeHus
Jorapu(pMUUYECKHX HEPABEHCTB

67 I'paduueckue MeTob! perIeHus
J0rapu(pMUUYECKHX HEPABECHCTB
I'papuueckue MeTop! pereHus

68 MIOKa3aTeNIbHBIX U JIOTapU(PMHUECKUX
YpaBHEHUH
I'padmueckue MeToab!I perieHus

69 MOKA3aTeJbHBIX U JIOTapU()MUUECKIX
YpaBHEHU U
I'paduueckre MeTOBI perIeHuUs

70 MI0Ka3aTeIbHBIX U JIOTapU(PMHUECKUX
HEPaBEHCTB
I'paduueckue MeTobI perIeHus

71 MOKA3aTeJbHBIX U JIOTapu()MHUUECKIX
HEPaBEHCTB

7 KonTponbnas padora: "UppaunoHanbHele,

NOKa3aTeNbHbIe U JIorapuMuieckre

32




HepaBeHCTBA"

KommnekcHbie uncna. Anredpandeckas u

73 TpPUrOHOMETpUYecKas (POpMbl 3aITUCH
KOMIIJIEKCHOI'O YnCIIa
KommnnekcHsble uncna. Anrebpandeckas u

74 TPUTOHOMETpUUecKas (POpMBbI 3aITUCH
KOMIUIEKCHOI'O YHcia

75 ApudmeTrnueckue onepamnuu ¢
KOMITJIEKCHBIMH YUCIIAMU

76 Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMH YUCIIaMU

77 N300pakeHre KOMIICKCHBIX YMCEN Ha
KOOPAMHATHOM MJIOCKOCTH

78 N306paxeHne KOMIJIEKCHBIX YHUCEN Ha
KOOPAMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii creneHu
U3 KOMIUIEKCHOT'O YKciia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOT'O YKciia
[IpyMeHeHre KOMITJIEKCHBIX YUCeN IS

81 petieHus GpU3NIEeCKUX U FreOMETPUUECKUX
3a1a4

82 KonTponbnas pabdora: "KommuiekcHble
yucna"

83 HarypanbHble u 1enblie uncia

84 HarypasbHble 1 nensle uncna

85 [IpumeHeHne MpU3HAKOB IETUMOCTH
LEJIBIX YUCeT

86 [IpumeHeHne MPU3HAKOB IETMMOCTH
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LOCIIBIX YHUCEI

87

[IpumMeHeHne npru3HAKOB AEIUMOCTH
nenbix yncen: HOJ[ u HOK

88

[IpuMeHeHne nprU3HAKOB AEIUMOCTH
nensix yncen: HOJI m HOK

89

[IpuMeHeHne MpU3HAKOB ACITUMOCTH
[EJIBIX YHCEII: OCTATKU M0 MOIYITIO

90

[IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKU [0 MOAYJIIO

91

[IprMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YKCEeII: alropuT™ EBkinna s
peuieHus 3a1a4 B LENIbIX YUCIaX

92

KonTtponbhas padora: "Teopust menbix
yucen"

93

CucreMa U COBOKYITHOCTb YPaBHEHU.
PaBHOCHIBHBIEC CUCTEMEI U CUCTEMEI-
CIIEJICTBUS

94

Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OCHOBHBIE MCTOABI pCICHUSA CUCTEM U

COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHHI

96

OCHOBHBIE METObI pCHICHUA CUCTEM U
COBOKYITHOCTEH MppaIoHaTbHBIX
YpaBHEHUH

97

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
yYpaBHEHUH

98

OcHOBHBIC MCTOABI pCIICHUS CUCTEM U
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COBOKYITHOCTEM MOKa3aTeIbHBIX
YpaBHEHUH

99

OCHOBHBIE METO/Ibl PELUICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHU U

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JTorapu(pMUIecKux
YpaBHEHUH

101

[IpumeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3UYHBIX 00JIACTeH HAYKH U PEabHOM
JKU3HH, UHTEPIIPETaLs TOJIy4EHHBIX
pe3yJIbTaToB

102

[IprimeHeHne cUCTEM K PEILICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 3a]a4 U3
pa3IUYHBIX 00NacTel HAyKH U pealbHOMI
YKU3HU, HHTEPIIPEeTaLs OTyIEeHHBIX
pe3yJbTaToB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3ajJ1a4 U3
pa3nMYHbBIX 00nacTel HAyKH U peallbHON
YKU3HU, HHTEPIIPETaLus OTyIEeHHBIX
pe3yJIbTaToB

104

Koutponbnas pabora: "Cucremsl
palMOHAIbHBIX, UPPAIIUOHATBHBIX
MOKa3aTeJIbHBIX U JIOrapu(pMUIECKUX
ypaBHEHUI"

105

PauuoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106

PanmonansHbIe HEPABEHCTBA C
rnapaMeTpamu
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107

PanyoHanpHbIE CHCTEMBI € TapaMeTpaMu

HppanuoHanbHble ypaBHEHMS,

108 HEpaBEHCTBA C MapamMeTpamMu

109 HppanuoHanbHbIE CUCTEMBI C
napaMeTpamu

110 [Toka3arenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CHCTEMBI C TTApaMETPaMHU

112 Jlorapudmuyeckue ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

113 JlorapupmMuueckne CUCTEMBbI C
napameTpamu

114 TpuroHomMeTpuyecKue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruyecKkre HEPaBeHCTBA C
napaMeTpamu

116 TpuronomeTpudecke CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBanue

117 MaTEMaTUYECKUX MOJeIel pealbHbIX
CUTYaLIMI C MOMOIIbIO YPAaBHEHUH C
rapameTpamMu
ITocTpoenue u uccienoBaHue

118 MaTEeMaTUYECKUX MOJEJIeH pealbHbIX
CUTYaIIMI C MOMOIIbIO CUCTEM YPaBHEHUN
C mapameTpaMu
[TocTpoenue u uccnegoBaHue

119 MaTEMaTUYECKUX MOJEIIEH PeabHbIX

CUTYALU C IIOMOILBIO0 CUCTEM YPABHEHUN
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C IapaMeTpaMu

120

Konrtponsnas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, 0600IICHME,
cucTteMaTu3aius 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHME, 0000IICHHE,
cUcTeMaru3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IICHHE,
CHUCTEeMaTHu3alus 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpenue, o6obIICHME,

cucrtemaruzanus 3Hanuil: "HepaBencrna'

125

[ToBTOpenue, 0600IICHHE,

cucremaTtusanus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 0600MICHHE,

cucremaTtuzanus 3Hanuii: "HepaBencraa"

127

[ToBTOpenue, 0600mIEHNE,
cucremarusanus 3Hanuii: "[Ipon3Boanas u
€€ mpuMeHeHue"

128

[ToBTOpenue, 0600IICHHE,
cucremaruzauus 3HaHuii: "[IponsBoanas u
e€ npumeHeHue"

129

[ToBTOpenwue, 0600IICHME,
cucrematuzanus 3Hanuii: "[IpousBoaHas u
€€ mpuMeHeHue"

130

[ToBTOpenue, 0600IICHHE,
cucTeMarusauus 3HaHui: "MHTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, 06001IIEHME,
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cucTeMaTu3anus 3Hanui: "OyHkuun'

[ToBTOpenwue, 0600IICHME,

132 cucTeMaTu3auus 3Hanuit: "Oynkuun" 1

133 [ToBTOpenue, 0600IICHME, 1
cucremaruzamus 3HaHui: "OyHkuun"

134 Hrorosas koHTponbpHas paboTa

135 Hrorosas koHTponbHas paboTa

136 [ToBTOpeHue, o6o6meHIEe, 1
CHUCTEMaTHU3aIMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

III.A.Anumos, Marematnka: anrebpa u Havama 2020 MockBa,
FO.M.Komnsirus, MaTeMaTHYECKOT0 aHaJIn3a, «IIpocBenieHuE»
M.B.TkaueBa u fp. reomMerpus. Anrebpa u Hayana

MaTeMaTh4yeckoro anammsa, 10-11

KJIace: YUCOHHK JUISt

00111€00pa30BaTeILHBIX

OpraHu3aluii: 0a30BBIN u

yTyOJIeHHBIN YPOBHH

METOANYECKHUE MATEPHUAJIbI J1JIAA YUUTEJIA

III.A.Anumos, Maremaruka: anrebpa u nHavana 2020 Mocksa,
IO.M.Konsrus, MaTEMaTU4YE€CKOIr 0 aHayiu3a, «ITpocBeuienue»
M.B.Tkauesa u ap. reomeTpus. Anrebpa W Havaia

MaTeMaTH4YecKoro aHamuza, 10-11

KJIacc: yaeOHUK TUTSI

00meo0pa3oBaTENbHBIX

OpraHu3aLnn: 0a30BBINI u

YIIyOJIEHHBIH YPOBHH
M.N.11abyHuH, Anrebpa u Hauana 2020 Mockaa,
M.B.Tkauépa, MaTeMaTHUYECKOT O aHaIu3a. «IIpocBenienue»
H.E.®énoposa Hunaktuyeckue  marepuaibl K

yaeonuky III.A.Amnmosa u ap. 11

KJ1acc
H.E. ®emopoera, Wsyuenne anreOper u  Hawam 2018 Mocksa,
M.B. Tkauesa anaym3a B 10 — 11 kiaccax «IIpocBeuieHue»
JI.W. 3BaBwuy, Konrponeueie u  mposepounsie 2018 Mockaa, «Ipodar»
JI.A [nsanoyHuk pabots o anredpe 10 — 11 xmacce
[Ton pemaxmueit EID. Maremartuka. Bbazoserii 2019-2021 Mocksa,
N.B.Amenko YPOBEHB: THIIOBBIE «HanuonaneHOE

JK3aMEHAIMOHHBIC BAPHAHTHI oOpa3oBaHHE»
N.H.Ceprees, EI'D: 1000 3amau c¢ orBeramu u 2019 MockBa, «IK3aMeH»
B.C.ITaundepor pelIeHus MU 10 MaTemaTuke. Bcee

3aJaHUs YacTH 2

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET
ITencoser, maremaruka http://pedsovet.su/load/135

Yuurenbckuii mopran. Maremaruka http://www.uchportal.ru/load/28

VYpoku It yuuTenst MaTeMaTuky, anreOpbl, reomerpun http://www.uroki.net/docmat. htm

Enunas xosutekius oopaszoBarebHbIX pecypcoB. — http://school-collection.edu.ru/
denepanbHbI HEHTP HHPOPMAIIMOHHO — 00pa3oBaTeNIbHBIX pecypcos. —http://fcior.edu.ru/

OTKpBITHIN OaHK 3aaHMi Mo MareMatuke WWW.fipi.ru
Pemry EI'D https://ege.sdamgia.ru/

JOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLEOBPA30OBATEJIbHOE 10.10.23 14:12 (MSK)

YUYPEXXAEHUE CPEAHSASA OBLLLEOBPA3OBATEJIbHASA LLKOJIA N2 1 P.M.
MOKILLUAMH, LLiseuos AHapeit Banepuesny, vpexkTop

39
Ceptudukat 495A6F30B98F12AC5D694D77013B73D2



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1654957304115913&usg=AOvVaw11qTWixirCtiBj3SLjyxUZ
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