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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y Ui
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JAPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJCHUSA 3aKOHaMH (PU3NKUA, XUMHUU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOIIBIO MHIAYKLIHN U PacCyXAaTh JEAYKTHBHO, MCIOJIb30BAThH
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEaJbHbIX CUTYAIllUH,
WHTEPHpPETAllUd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUUCIIEHU», «DyHKINU U rpadukm», «YpaBHEHUs U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHus1 Ha YpOBHE CpEJHEro oO0IIero oOpa30BaHHSA, €CTECTBEHHO JIOTOJHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTHUECKU aHaIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaT€MaTUYECKyI0 MOJENIb pealbHOU
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢bopMHpOBaHrE HABBIKOB MCIOIB30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHMCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE OMEpalui, a TaKkxKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TPeACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HAyKH M €€ poiu B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpEeAyCMOTpPEHO peIlIeHHEe COOTBETCTBYIONMX 3amad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKammx mapamerphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MpH



UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Tsl 1Mo  ¢opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIMXcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOUM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTeprana. M3ydenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHHMU M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuAA «Hauana MareMaTHyecKoro aHalau3a MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMUECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU GUTYyp U OOBEMBI TEd, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOro
aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HUcKyccTBe. OOywaromiuecs y3HaIOT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEeMaTUYeCKOTO aHalii3a, WHTEPIPETAllMd TIOJYyYCHHBIX pe3yJabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIECCe U3YyUEHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXo e (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa jorapupma. J[lecaTuuHble W HaTypajibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aad C MOMOILIbBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/ad M3 pa3lIMyHbIX 00JacTel HayKu M peabHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHknuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHas (PYHKIUU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHA, UX CBOWCTBA M TpaduKwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrPeccCUM Ul PELIEHUs peajibHbIX —3aJad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHust
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEUICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIuYHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl ONPENENIEHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleitOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YpaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUIeHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJly, OCO3HaHUE ILIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHHIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHSL LMBUJIM3AIMU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh Haumbojee  MOAXONAIUMH ¢ y4&ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, TTPOLIECCAMH;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €T0 PAa3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OpPMAIUIO Pa3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU 3a7a4uH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIWO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiacce oOyyaroumiuiicss MOJYYUT CiEAYIOIIHE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyueckas ApoOb, TMPOIEHTHI, HPPALMOHATBHOE YHCIO, MHOXXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jM4HbIE METOAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHre MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYUCIEHHUS €ro 3HAueHUs,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: HppAIOHATbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/add, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpa)ukoB PyHKIUT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYyMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW Kak (PYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUA MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENLHOCTD, CIIOCOOBI 3aITaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DYHKIMHM, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMU, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBATH  TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hax
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHpPOBATh TMOHATHUSMU: OIpeAeTeHHEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalrOHaIbHbIE, IIOKAa3aTeJbHbIC,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJCIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIB30BaTh MPOU3BOAHYIO JJIsi HAXOXKICHHS HAWIIyYLIEr0 pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaecknii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounvecTBO 4yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

AJITEBPA 10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakrnuyeckue fll3y‘leHI/Iﬂ :)Iﬁlil;llOBaTeﬂbHLIe
padoThI padoThI pecypes:
1 MHO)KGC:I:BO, orepaluy HaJl MHOKECTBaMU 1 02.09
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 03.09
3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOTO 1 04.09
anmapara J1jis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIC IPOOU, TTPOLICHTHI, 1 04.09
OecKOHEUYHBIE IEPUOANUECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 9.09
OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1 10.09
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1 11.09
pelIeHs TPUKIaJAHbIX 3a7a4
8 [erictBuTenbHbIe yncia. PalimonanbHbIe U 1 11.09
HUPpAIMOHATILHBIE YHCIIa
9 ApUI/I(I)MeTI/I‘-IeCKI/Ie OTepalnu ¢ 1 16.09
JEMCTBUTEIbHBIMU YU CIIAMU
10 MOJ}y.]'II; JIEMCTBUTEIILHOTO YHUCIIA U €r0 1 17.09
CBOMCTBa
[TpuGmxE€HHBIC BEIYMCIICHUS], PABUIIA
11 OKPYTJICHUS, TPUKUIKA U OLIEHKA 1 18.09
pe3yabpTaTa BEIYUCICHUN
12 OcCHOBHBIE METO/IbI PELLIEHNUS LENbIX U 1 18.09




JIpOOHO-PAllMOHANBHBIX YPABHEHUN U
HEPaBEHCTB

OcCHOBHBIE MCTOABI pCIICHUA LECIIBIX U

13 JTpOOHO-palIMOHATILHBIX YPABHECHUH U 23.09
HEPaBEHCTB

14 CraproBasi KOHTpOJIbHasi padoTa 24.09
MHOro4jieHsl OT OJJHOM MEPEMEHHOM.

15 JleieHne MHOTOWJIEHA HA MHOT'OYJIEH C 25.09
octaTtkoM. Teopema besy

16 MHorouiieHsl ¢ LelIbIMU KO3 QUITMEHTaMH. 55 09
Teopema Buera

17 Pemenne cucreM TMHENHBIX YPAaBHEHUN 30.09

18 Pewienue cucrem TMHENHBIX YpaBHEHUN 01.10
Marpuna cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurenb 114an1/11151 2X2, fro 02.10
reOMETPUYECKUI CMBICT U CBOMCTBA,;
BBIUMCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpulbl 2X2, ero

20 T€OMETPUUYECKHI CMBICT U CBONCTBA; 02.10
BBIUMCJICHUE €r0 3HAYCHUS

21 [Ipumenenue onpenenuTens sl pereHus 07.10
CUCTEMBI JINHEWHBIX YpaBHEHUHI

99 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO 08.10
CUCTEMBI JINHEWHBIX YPaBHEHUN

93 Pemenune HpI/IK\J"Ia)IHI)IX 3a1a4 Cvl'IOMOIHI)IO 09.10
CUCTEMBI JINHEWHBIX YpaBHEHUHI
KonTponbhas pabota: "PannonanbHble

24 yYpaBHEHUs U HepaBeHCTBA. CUCTEMBI 09.10
JUHEHHBIX ypaBHEHUN"
OyHKIMS, CIIOCOOBI 3a/1aHUs (YHKITUH.

25 B3aumuo obparnbie pynkiun. Kommosumms 14.10

byHKIMHA




I'paduk Gyakmmu. SnemeHTapHbBIC

26 . 15.10
npeoOpa3oBaHus rpapukoB GyHKIUN
Ob6uacTp ornpeaeneHuss 1 MHOXKECTBO

27 3HaueHnit pynkiuu. Hynu dyskmmm. 16.10
[TpoMexyTKH 3HaK MOCTOSIHCTBA
Ué&rHple 1 HEYETHBIE (PYHKITHH.

28 [lepuonnyeckue pynkuuu. [Ipomexyrku 16.10
MOHOTOHHOCTH (pYyHKIIMH
MakcuMyMbl 1 MUHUMYMBI ()YHKITHH.

29 HauGonpiiee u HauMeHbllIee 3HaYEHHE 21.10
(GyHKINU Ha TPOMEKYTKE
Jluneitnas, kBagpaTuuHas U IpoOHO-

30 : AP P 22.10
nuHelHas QyHKIH
DNeMEeHTapHOE UCCIIEIOBAaHUE U

31 P ! . 23.10
nocTpoeHue rpaduKoB ATUX QYHKIUH
DeMEHTapHOE UCCIIEI0OBAaHUE U

32 P . 23.10
MOCTpOEHUE TpaUKOB ITUX QYHKIUN
Crenens c 1eNbIM TTOKa3areneM. buaom

33 05.11
Hsrotona
Crenens c 1eN1bIM TTOKa3areneM. buaom

34 06.11
Hsrotona
CrenenHast GyHKIMS C HATYPAJIbHBIM U

35 LeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1 06.11
rpadux
KonTtponpHas padora: "Crenennas

36 POILHAA pa - 11.11
¢byukuus. E€ cBoiicTBa u rpaduk

37 Apudmernueckuil KOpeHb HaTypaTbHON 111
CTEINEHHU U €ro CBOMCTBA '
Apudmerndeckuii KOpeHb HATypaIbHOMN

38 pric op P 13.11
CTEINEeHHU U ero CBOWCTBA
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKECHHH,

39 peodp P 13.11

COACPpKAIMMNX CTCIICHU U KOPHU




40

[IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIepXkaIINX CTETIEHU U KOPHU

18.11

41

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
CoJIeprKalIiX CTENeHH U KOPHU

19.11

42

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpALTUOHAIIBHBIX
ypaBHEHUI

20.11

43

44

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpALUOHAIBHBIX
ypaBHEHUI

Wppaunonanbubie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIM

20.11

25.11

26.11

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VPPALMOHATIBHBIX YPABHEHUM

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

27.11

27.11

02.12

49

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
KaK (PyHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM ITOKa3aTeseM

03.12

50

51

52

CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
KaK (YHKIIMHM OOpaTHOW CTETNEeHHU C
HaTypaJIbHbIM ITOKa3aTeeM

KonTtponbHas padora: "CBoiicTBa u rpapuk
KOpHsI N-oii ctenenu. MppannonanbHele
ypaBHeHHUA"

CreneHsb ¢ pallMOHATBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

04.12

04.12

09.12




CreneHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIEM U

53 . 1 10.12
e€ cBoiicTBa
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTeleM U
54 Jonenh © Pl 1 11.12
e€ cBoiicTBa
Iloka3arenpHas KIS, €€ CBOMCTBA U
55 dymkn 1 11.12
rpaduk
Hcnonb3oBanue rpaduka GyHKIUN 115
56 5 1 16.12
pelIeHus ypaBHEHHMA
Hcnonb3oBanue rpagpuka KLWU A7
&7 paguxa dynxumm 1 1 17.12
peleHNs ypaBHEHUH
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE
58 METOJbI PELICHUS TOKA3aTEILHBIX 1 18.12
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IbI PCUICHUS MTOKAa3aTeJIbHBIX 1 18.12
ypaBHEHUI
[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE
60 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1 23.12
ypaBHEHUU
61 ITosryrogoBasi KOHTpOIbHAsA padoTa 1 24.12
62 Jlorapudm umncna. CBoicTBa jJorapudpma 1 25.12
63 Jlorapugm uncna. CoiicTBa jgorapudpma 1 25.12
64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1 13.01
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 14.01
66 JlecATUYHBIE U HATYypAIBbHBIE JTOTapH(MBI 1 15.01
[IpeoOpazoBanue BeIpaKEHUIA, COACPIKALINX
67 peodP P HepRA 1 15.01
JorapupMbl
IIpeoOpa3oBanue BEIpaKEHUM, COIEepIKAIIX
68 peodp P Aepa 1 20.01
Jorapupmbl
IIpeoOpa3oBanue BEIpaKEHUM, COIEepIKaIIX
69 peodp P Aepa 1 21.01

norapudMbl




Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U

70 22.01
rpaduk
Jlorapudmmueckas KIMs, €€ CBOMCTBA U

71 pi Oy 22.01
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIHH 115 5701
pelIeHus ypaBHEHHMA '
Hcnons3oBanue rpaduka KLU JIS

23 p fb byn 28.01
pelIeHus ypaBHEHHMA
Jlorapudpmuueckue ypaBuerusi. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 29.01
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX 29.01
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX 03.02
ypaBHEHUH
PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN

77 P pe 04.02
norapu(pMHUUECKUX ypaBHEHHIA
PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU

78 PEROABL B P® 05.02
norapu(pMHUECKUX ypaBHEHHIA

79 KonTponsnas pabora: "Jlorapudmuueckas 05.02
¢yukus. Jlorapupmuueckue ypaBHeHus" '
Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC

80 g Y 10.02
YHCIOBOTO apryMeHTa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

81 g 7 11.02
YHCIOBOTO apryMeHTa
APKCHHYC, apKKOCHHYC U apKTaHTEHC

82 PICHIYC, ap yeuap 12.02
YHCIIOBOTO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

83 PIECHHYE, ab yenap 12.02
YHCIIOBOTO apryMeHTa

84 TpuronomeTrpudeckasi OKpY>KHOCTb, 17.02




OIIpeJIeTICHNE TPUTOHOMETPHUIECKUX
(GyHKLUI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX 1 18.02
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 19.02

87 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1 19.02

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 24.02

89 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1 25.02

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1 26.02
BBIPAKCHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPHUUECKUX 1 26.02
BBIpKEHU I

92 Hp606pa30338.HI/Ie TPUTOHOMETPUYECKUX 1 03.03
BBIPAKCHU I

03 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKUX 1 04.03
BBIpOKEHU I

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 05.03

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 05.03

96 Pemnenne TpUroHOMETPUYECKUX YPAaBHEHHA 1 10.03

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1 11.03

98 Pemnenne TpUroHOMETPUYECKUX YPAaBHEHHA 1 12.03

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 12.03

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHMA 1 17.03
KonTtponbhas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1 18.03
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 IIOCJIEqOBATEIbHOCTEH. MeTon 1 19.03
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE ¥ OTPAaHUYCHHBIC 1 19.03




nocseaoBarebHOCTH. McTopus ananusa
OECKOHEUYHO MAaJIbIX

104 Apudmerrdeckas mporpeccust 24.03

105 I'eomerpuueckas nmporpeccust 25.03
BeckoHeyHO yOBIBArOmiasi reoMeTpUYECKast

106 y - P 26.03
mporpeccust
CyMMma OECKOHEYHO YOBIBAIOIIEH

107 Y HO Y B 26.03
r€OMETPUUYECKON MTPOTPECCUU
JIMHEWHBII U YKCIOHEHIINAIbHBIA POCT.

108 t P 07.04
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEWHBII U YKCIOHEHIINAIbHBIA POCT.

109 t P 08.04
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB
Hcnonp3oBanue porpeccuu A peieHus

110 porp AP 09.04
peanbHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa
KonrponsHas padora:

111 HOHTP P . 09.04
[TocnenoBaTenbHOCTH U IPOTPECCUM

112 HenpepbiBHbIE QyHKIINU U UX CBOICTBa 14.04
Touxka pa3peiBa. ACUMIITOTEI TpadUKOB

113 pasp rpad 15.04
byHKIMMA
CaoiicTBa KIIMH HETIPEPLIBHBIX HA

114 ymu Pep 16.04
OTpEe3Ke
CaoiicTBa KIIUHA HETIPEPHIBHBIX HA

115 yrxn pep 16.04
OTpEe3Ke
Metoa naTEPBAIOB U1 DELICHUS

116 FLHHTEp AP 21.04
HEPaBEHCTB
Metoa uHTEPBAJIOB IS PELIEHUS

117 AL MHTEP AP 22.04
HEPaBEHCTB
Meton naTEPBAJIOB I DELLICHUS

118 FLHHTEp AP 23.04
HEPaBEHCTB
[IpuMeHeHe CBOMCTB HENPEPHIBHBIX

119 P pep 23.04

GYHKIMHA 715 peIeHust 3a1a4




[IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX

120 . 1 28.04
GyHKIMH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1 29.04
OmnpeneneHue, rTeOMETPUISCKUN CMEICTT

122 PEACIICHIE P 1 30.04
MIPOU3BOTHOM
Omnpenencaue, GU3NISCKUI CMBICIT

123 penecithe, 1 30.04
IIPOU3BOTHOM
YpaBHeHHE KacaTeIbHOM K rpaduK

124 P pacpuy 1 05.05
byHKIUA
YpaBHeHHE KacaTeIbHOM K rpaduk

125 P pacuky 1 06.05
byHKITUN

126 [TpousBoHBIE JIE€MEHTAPHBIX (PYHKIINUN 1 07.05

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 07.05
[Ipou3BoHAs CYyMMBI, IPOM3BEICHHUS,

128 POTSEOMHAA €Y POTSBEACE 1 12.05
YaCTHOTO U KOMITO3UIIMH ()yHKIIMH
IIpousBogHAasE CYMMBI, IPOU3BEICHUS,

129 POTSBOMHAA €Y POSBEACE 1 13.05
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
IIpon3BoHAasT CYMMBI, IIPOU3BENECHUS,

130 POVISBOLHA CYMMEI, TPOTSBEACE 1 14.05
YaCTHOTO ¥ KOMITO3HUIINA ()YHKITUH

131 Konrtponsnas padora: "[IpousBoanas” 1 1 14.05
IToBTOpeHue, 0000IIEHNE, CUCTEMATHU3ALIUS

132 per e t 1 19.05
3HaHui: "YpaBHEHHUS
IToBTOpEHKe, 0000IICHNE, CUCTEMAaTH3 IS

133 pet " B 1 20.05
3HaHui: "OyHKIMN

134 Hrorosas koHTposIbHAs paboTa 21.05

135 HToroBast KOHTpOJIbHAS paboTa 1 1 21.05
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

136 P B B 1 22.05
3HAHHUH

OBLIEE KOJIMYECTBO YACOB I10 136 11

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

02.09

03.09.

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

04.09

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne POU3BOJHOM K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
MCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GyHKINU Ha OTpe3Ke

04.09

09.09

10.09.

11.09

Haxoxnenne HanOOIBIIETO U

11.09




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxgenne HanOoIbIIEr0 U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

16.09

17.09

18.09

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

18.09

13

[IpumeneHnne npou3BOIHOM ISt
HaxO0>KJICHUSI HAWJTYYIIIET0 PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

23.09

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITH
rpaduKom

24.09

25.09

25.09




17 Komnozumus GyHkimit 30.09

18 Kommnosumus hyHkmmii 01.10

19 Komnozunust GyHKimit 02.10
I'eomeTpuueckue 00pa3bl ypaBHECHUM Ha

20 PIFICCIHE 0DPAsBI Yp 02.10
KOOPJIUHATHON TUIOCKOCTH
I'eomeTpuueckre 0Opa3bl ypaBHEHHI Ha

21 PIFICCTE ODPA3HL Yp 07.10
KOOPJMHATHOMN TIJIOCKOCTH
Kontponsnas padora: "HccienoBanue

22 POTLHAA P AoBaiy 08.10
(GYHKINH C TOMOMIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 pEOOOP 09.10
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH. 09.10
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX '

o5 [lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHA. 14.10
[TpaBwiia HaX0XICHUS TIEPBOOOPA3HBIX )
Huterpan. I'eomeTpudecKkuii CMBICI

26 P P 15.10
WHTErpasa

97 Brruncnenue onpenenéHHOro HHTerpaia 16.10
no hopmyne Hetorona-JIelioHuna '

28 Beruucnenue onpenenéHHoro HHTerpaa 16.10
o gopmyne Hetorona-JleiiGuumna '
[IpuMmeneHne MHTErpana ajis HaX 03KICHHS

29 PHMEHEY pata A 21.10
TJI0IA e TIIIOCKUX PUTyp
[IpuMeneHne MHTErpaia Ijis HaX 03K ICHUS

30 - pata A 22.10
00BEMOB T€OMETPUIECKHX TEI
ITpnumeps! pentennii nuddepeHITnaIbHBIX

31 pHUMepBI p maddepenit 53.10

YpaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 » 23.10
YpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO 05.11
i QepeHInanbHbIX ypaBHEHUH
Kontponbnas padota: "[lepBoobpazHas u

34 POJbHALP PBOOOP 06.11
UHTETpal
Tpuronomerpuieckue GyHKIUHU, UX

35 P P Oy 06.11
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

36 - P dymkn 11.11
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUHU, UX

37 P P Oy 12.11
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

38 vl P Py 13.11
CBOICTBA U TpaduKu
Tpuronomerpudeckue KIIMH, UX

39 - P ymkn 13.11
CBOMCTBA U rpaduKu
O160p KOpHEI TPUTOHOMETPHUIECKHIX

40 YpaBHEHUH C TOMOLIBIO 18.11
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPUIECKHIX

41 ypaBHEHUH C TOMOLIbIO 19.11
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO 20.11
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 p KOp p p 20.11

YPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44 25.11
HEPABCHCTB
Penrenne TpUroHOMETpHUUECKUX

45 26.11
HEPaBEHCTB
Pemenue TpuroHoMeTpUdeCKUX

46 27.11
HEPABCHCTB
Perienue TpUroHOMETPUUECKUX

47 27.11
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA. 02.12
Tpuronomerpuieckue HepaBeHcTBA"
OCHOBHBIE METOBI PEIICHUS

49 03.12
MMOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

50 P 04.12
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

51 P 04.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

52 09.12
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS 1012
Jorapu()MUIECKUX HEPABEHCTB '

54 OCHOBHBIE METOBI PELICHUS 111
JorapupMHUUECKUX HEPABEHCTB '

55 OCHOBHBIE METOBI PEIICHUS 111
norapu(pMHUECKUX HEPABEHCTB )
OcHOBHBIE METOBI PELICHUS

56 P 16.12

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

57 17.12
UppaLMOHAIBLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

58 P 18.12
UppalMoOHATbHBIX HEPABEHCTB

59 IMosryrogoBasi KOHTPOJIbHAsI padoTa 18.12
OCHOBHBIE METO/IbI PEILICHUS

60 P 23.12
UppaoOHaTbHBIX HEPABEHCTB
I'paduaeckue MeTOABI peLIeHUs

61 pady bl pEttier 24.12
MppaIMOHAIEHBIX YPaBHEHHHA
I'paduyeckue MeToabI penIeHus

62 pady Al PETLER 25.12
UppaLMOHAIBHBIX YPaBHEHUN
I'padrueckue METOIbI PELICHNUS

63 pad pett 25.12
MOKa3aTeIbHBIX YPaBHEHUN
I'paduaeckue MeToAbI penIeHUs

64 pad ABP 13.01
MOKa3aTeIbHBIX HEPABEHCTB
I'padguueckue MeTo bl peLeHus

65 pady bl PETHIERY 14.01
Jorapu(pMHUUECKUX ypaBHEHUN
I'paduueckue METOIBI pELICHUS

66 pag P 15.01
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeToIbI peLIeHus

67 pady ARP 15.01
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs

68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 20.01
ypaBHEHUH
I'paduueckue METOIBI pEeIICHHS

69 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX 21.01
ypaBHEHUH

70 I'padnueckue MeToabl pemeHus 22.01




MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
HEPABEHCTB

I'padmyeckue MeToAbI pelieHUs

71 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 22.01
HEPAaBEHCTB
Kontponbnas padota: "MppanuoHaibHbie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE 27.01
HepaBeHCTBa"
KomriekcHeie uncna. Anrebpandeckas u

73 TpUTOHOMETpUYECKast (pOpMBbI 3amucu 28.01
KOMIUJIEKCHOTO YHUCIIa
KomruiekcHele uncna. AnreOpandeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3arucu 29.01
KOMIUJIEKCHOTO YHUCIIa
Apudmernueckre onepamnnu ¢

75 pu¢ P 29.01
KOMIUIEKCHBIMHU YHCIIaMHU
Apudmernueckue oneparum ¢

76 pid P 03.02
KOMIUIEKCHBIMU YHCIIaMHU
N3o0pakeHne KOMIUJIEKCHBIX YnCeN Ha

77 g 04.02
KOOP/AMHATHOH MJIOCKOCTH
N3o0pakeHne KOMIUJIEKCHBIX YHCET Ha

78 o 05.02
KOOPJIMHATHOMN TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3 05.02
KOMILJIEKCHOTO YHCIIa '
®opmyna Myaspa. Kopau N-oii ctenenu u3

80 10.02
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCeT TS

81 11.02

peICHUA (bl/ISI/I‘IeCKI/IX U TCOMETPHUICCKUX




3aaa4

Kontponbnas padota: "KomrmiekcHbie

82 " 12.02
qyclia

83 HarypanbHble u 11enpie yucia 12.02

84 Harypasnbnblie u nienble yucia 17.02

85 [IpuMeHeHne NMPU3HAKOB ACTUMOCTH 18.02
LIEJIBIX YHCEN

86 [IpuMeHeHne Npu3HAKOB ACIUMOCTH 19.02
LIEJIBIX YHCEI

87 [IpuMeHeHne MPU3HAKOB ACITUMOCTH 19.02
uensix yucen: HOJl u HOK

88 [IpuMeHeHne MPU3HAKOB JACTUMOCTH 2402
nenbix yncen: HOJ u HOK

89 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH 25 02
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NPU3HAKOB AETUMOCTH 26.02
LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO
[IpuMeHeHne NPU3HAKOB AEITUMOCTH

91 LIEJIBIX YKCEN: alropuT™ EBKmaa s 26.02
penieHus 3a/1a4y B UEeNbIX YHCIIax

92 KOHT}Z?VOJ'II)HafI pabota: "Teopus 1enbIx 03.03
YHCEN
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI- 04.03
CIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.

94 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- 05.03

CIIEICTBUSI




95

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI

05.03

96

97

98

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
COBOKYIHOCTEW MOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYIIHOCTEH IMOKa3aTeNIbHbIX
ypaBHEHUH

10.03

11.03

12.03

99

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCKUx
ypaBHEHUH

12.03

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUU

17.03

101

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HM, HHTEPIIPETALUs TOJTY4EHHBIX
pE3yJIbTaTOB

18.03

102

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

19.03

103

HpI/IMCHCHI/IC HCEPABCHCTB K PCIICHUIO

19.03




MaTeMaTUYeCKUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB

KonTponpnas padota: "CucreMbl
pallnOHAJIBHBIX, UPpPAlMOHATIBHBIX

104 24.03
MOKa3aTebHBIX U JIOTAPUPMUUECKHUX
ypaBHeHUI"

105 PanmionansHbie ypaBHEHHS C TapaMeTpaMu 25.03
PanmonansHble HEpABEHCTBA C

106 . P 26.03
rapameTpamMu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu 26.03
HppanuoHnansHble YpaBHEHH,

108 ppatt P 07.04
HEPaBEHCTBA C TTapaMeTpamMu
HppannoHaibHbBIE CUCTEMEI C

109 bpatt 08.04
napameTpamu
IToka3arenpHBIE YpaBHEHHS, HEPABEHCTBA C

110 P p 09.04
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU 09.04
Jlorapudmuyueckue ypaBHEHMS,

112 pHd P 14.04
HEpaBEHCTBA C TapaMeTpaMHu
JlorapudmMudeckue CUCTEMEI C

113 pud 15.04
rapameTpamMmu
TpuroHoMeTpruyecKre ypaBHEHUS C

114 P p P 16.04
napameTpamu
TpuronoMerpruuecKre HepaBeHCTBA C

115 P P p 16.04
napameTpamu

116 TpuroHomMeTpr4ecKre CUCTEMBI C 21.04




napameTpamu

117

118

119

120

ITocTpoenue u uccieoBanue
MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYalUi C IIOMOLIBbIO YPABHEHUH C
rapameTpamu

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM YpaBHEHUIN
C rapaMeTpamMu

KonTponbnas pabora: "3amnauu ¢
napaMmerpamu”

22.04

23.04

23.04

28.04

121

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3aIus 3HaHui: "YpaBHeHus"

29.04

122

123

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

30.04

30.04

124

[ToBTOpenue, 0600MIIEHNE,
cucreMarn3anus 3HaHnui: "HepaBeHncraa"

05.05

125

126

[ToBTOpenue, o6o0mEH e,
cuctemaTtusanusa 3Hannii: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE,
cucreMarnsanus 3Hanuil: "HepaBeHncrsa"

06.05

07.05




[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1 07.05
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

128 cucreMmarusanuus 3Hauui: "lIponsBoanas u 1 12.05
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIECHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1 13.05
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

130 cucTeMaTu3anus 3HaHui: "MHTerpai u ero 1 14.05
npuMeHeHue"

131 [ToBTOpEHME, 0606H_[eHI:Ie, 1 14.05
cucreMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpeEHue, 0606HIeHI:Ie," 1 19.05
cucTeMaTu3anus 3Hanui: "OyHkiun"

133 [ToBTOpEHwUe, 0606H.[CHI:IC, 1 2005
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 WroroBas koHTpoJsibHas paboTa 1 21.05

135 WroroBas koHTpoJsibHast paboTa 21.05

136 [ToBTOpEHwUe, 0606H.[CHI:IC, 1 2205
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 11

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Havasa MaTeMaTH4YecKoro aHainmu3a (B 2 gactsax), 10 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasia MaTeMaTUYecKoro anainusa (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: Mopakosuu A.l'. u npyrue; noju
penakuueit Mopakosuya A.I'., OO11€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






