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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAINU3a» SBISETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero ooumiero odpa3oBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAECT WHCTPYMEHTAIbHYIO 0azy ais
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUIs. OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U IPYTHUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBJIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOTO OBJIQJICHUS 3aKOHaMM (U3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHME aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMM U PacCy’>KAaTh AEAYKTUBHO, MCIIONH30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENIEH PEaJbHbIX CUTYAaluH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM TMOTEHITHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32 TOJTYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIN3a» BbBIIEJICHBI CIEAYIOIINE COepKaTeIbHO-METOMUecKue JIuHuM: «Yuncna
U BBIUMCICHUSD», «DyHKIMU U TpaduKkny, «YpaBHEHUS U HepaBeHCTBay», «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHus: Ha YpOBHE CPEAHEro O0IIero oOpa30BaHHSA, €CTECTBEHHO JIOTOJHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUECKUI aHAIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYyI0 MOJEIb peaJbHOU
CUTYyaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YYCHUH y4eOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHrE HABBIKOB MCTOIB30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCIa, YMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHbBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUIECKIE ONEpalu, a TaKxKe
U3BJICYCHUE KOPHS HATyPaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMyuHBbIX 33734
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HAyKd M €€ poiu B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpeAyCMOTpPEHO peIIeHHe COOTBETCTBYIOIIMX 3amad. B
pe3ynbraTe OOyyalolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
cofepKammx mapamerphl. [lomydeHHBIE yMEHHS IIMPOKO WCIOJIB3YIOTCS MpH

3



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIIUICHUSI OO0y4YaromuXxcs, (GOPMUPYIOTCS HABBIKUA JEyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npearaet 3(P(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEeperuieTaeTcs C APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3YUEHN MaTeprana. M3yyenne cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIS pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK U C pEIIeHHWEeM YpaBHEHHMH M HepaBeHCTB. [lpu »TOoM OosbllloE BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHus «Havaa mMareMaTH4ecKOro aHajiu3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCITH TUIOMAAn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HUcKyccTBe. OOyuaromuecs y3HAIOT O
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BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONMINNA BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIIoCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUIO, 0000maTh M  KOHKPETHU3UPOBATh  MpOOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OecKkOHEUHbIe mepuoanueckue npoou. [lpuMeHeHue apoOed W MPOICHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr C 1enasIM  mokasareneMm. bunom Hprlotona. HMcmoin3oBaHue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnMoOHaAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHoOrowwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jgorapu(pMUYECKUX ypaBHEHUH.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHU M.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIagHBIX 3aJad € IMOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHON
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactb ompeneneHuss 1 MHOKECTBO 3HaueHuUd (yHkumu. Hynu QyHkmum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIee 3HaUeHUs (DYHKITUU Ha POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIHNA YUCIOBOTO apryMEeHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B pEATbHBIX MpOIECcCaX | SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocJie0BaTeNbHOCTU. VCTOpHsS BO3HHUKHOBEHHS MAaTEMaTHUYECKOTO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoneuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH reOMEeTPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
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MPOLEHTOB. VCronp30BaHWE MNPOrpecCHM I PELIEHUS PEATbHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEPABEHCTB. lIprMEHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIETMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYNMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PEILICHUIO
MaTEeMaTHUYECKUX 3aJad U 3aJad U3 pa3IuyHbIX o0JacTell HayKu M peajbHOU
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padprueckne MeTonbl pelIeHUs YpaBHEHHUW M HEpaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH M1 HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4IllIEero pELICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpasa. Brruncienne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICIMPOBAHUE pEATbHBIX TMPOLECCOB C TMNOMOLIbI0  AuddepeHIrnaIbHbIX
YpPaBHEHHU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPAKJIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON I'pakTaHCKOW HISHTUYHOCTH, YBaKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJaJa B TOCTPOCHUE YCTOMYHUBOTO OYIYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYECcKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
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Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HANPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUUECKUX MPoOJieM, OpUEHTAIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAaHUE IIOCTYNKOB M OIEHKH HX BO3MOKHBIX
MTOCJICJICTBHUM VISl OKPYKAIOIMIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeficTBU:

BBIBJIITD U XapaKTEpU30BaTh CYILIECTBEHHBIE NPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJacCU(UKAIUH,
OCHOBAaHMS 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylupoBaTh U MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTENIbHbIE U OTpULIATENIbHbIE, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;
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BBEIOWpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYkJACHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,
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IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTABJISITh IJIaH, AJITOPUTM PEIICHUs 3a/1a4d, BEIOUpPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEIbHON  pedeKkcHH KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY PHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC UM pe3ysbTaT paboOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH UICHAMH KOMAaHJIbI, OIICHWUBATH
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy obOyuenus B 10 kJiacce oOydarOnIuiCA MOJYYUT CIICIYIOIINE
MpeAMETHbIE Pe3yJIbTaThl MO OTJEIbHBIM TeMaM paboued MporpamMMbl yu4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa v BBIYUCTCHUSA:
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CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb JEHCTBUTEIBHOIO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMNEPHUPOBATH TMOHSITHEM: CTENEeHb C IIEJIBIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlMCH JIEUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTaHI'€HC YHMCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJICHNE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpula, ONPEACIIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU [JIsi TMpeoOpa3zoBaHUs
BBIPAKEHNH;
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BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, TMOKa3aTelIbHbIE U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO ~ ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPABHEHUM;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAaHUEM alllapara ajareopsol.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATUSMU: OOJACTH OIpPENCTCHHUS WU MHOXECTBO
3HauYeHUN (DYHKIWH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIlee W HaWMEHbIee 3HaYeHHe (QYHKIMH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajdbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
byHKIIMHA, UX CBOWCTBA U TpadWKH, HCIOIL30BaTh UX TpadUKH I PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBHCHMOCTEH MpU pelIeHUH 3a7ad U3 JPYruX Y4eOHbIX MPEAMETOB M peajbHOU
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCHUMOCTH MEXIY BETMYMHAMU;
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Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
mporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpUUECKask MPOTPECCUs, TUHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJEA0BATEILHOCTE, MOHOTOHHBIE W OTPaHUYEHHBIE TOCIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHUSI U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0OyyarOIIMICA TOJYYUT CICIYIOIIHNE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HaTypalbHOEC U II€J0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEN, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOIYJIIO, 3alKChIBAThH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;
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CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble (OPMYJbI Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TAKXKE 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHEe O00pa3bl ypaBHEHU U  HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIsl MCCIIEeN0BaHMs (PYHKIIMH Ha MOHOTOHHOCTb
U DKCTPEMYMBI;
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HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAIBHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (opmylion wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmyine Herorona-Jleitonuna;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPABHEHU;

pemaTh NMPUKIAAHBIE 33Ja4, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
M .P
1 HOTOYJICHBI auHOHaJH)HLIci ypaBHEHUS U 24 1 httos://resh.edu.ru/
HepaBeHCTBA. CHCTEMBbl TMHEHHBIX
ypaBHEHUH
) .
5 yHKIMH U Tpadukn. CtenenHas GyHKIUs C 12 httos://resh.edu.ru/
L[eJIbIM TIOKa3aTesIeM
A i N-ofii .
3 pudMeTH4eCcKii KopeHb N-0i cTerneHn 15 1 httos://resh.edu.ru/
WppanmonansHble ypaBHEHUS
I1 B!
4 okazarenbHas GyHkius. [lokasarensHbie 10 1 httos://resh.edu.ru/
ypaBHEHUs
5 Jlorapumiriecicas GyHKLIA. 18 1 https://resh.edu.ru/
Jlorapumuueckne ypaBHEHUs
T
6 PUTOHOMETPUYECKHE BBIPAKEHUS U 29 1 httos://resh.edu.ru/
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 https://resh.edu.ru/
8 HenpepsiBable pynkuuu. [IponzBoanas 20 1 https://resh.edu.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
" .
1 CCHeHOBaHIfe $ynicunii ¢ HOMOLIBIO 22 https://resh.edu.ru/
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1 https://resh.edu.ru/
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1 https://resh.edu.ru/
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 httos://resh.edu.ru/
norapuMUIECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 https://resh.edu.ru/
6 HatypanbHble 1 1enbie uncia 10 1 https://resh.edu.ru/
CucreMbl paliioHaTbHBIX, HPPAIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1 https://resh.edu.ru/
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1 https://resh.edu.ru/
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 1
3HaHUHN
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne JlaTa
Tema ypoka KoHnTpoJbHbIe IIpumeyanue
n/n Bceero U3YYeHUS
padoThbI
1 [[MHOXecTBO, Onepalii Ha/l MHOYKECTBAMHU 1
U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO 1
ammapara JJis pelIeHHs 3a1a4
4 [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
Pannonansueie unciaa. OOBIKHOBEHHEIC U
5 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
NEePUOANYECKHUE TPOOH
Parnnonansuele ynciaa. OOBIKHOBEHHEIC U
6 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHUE TPOOH
; [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHHs TPUKIIATHBIX 331a9
3 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHHs TPUKIIATHBIX 331a9
9 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
pelIeHus MPUKIATHBIX 33714
10 JleicTBuTenbHBIC YKcia. PaimonanbHbIe U 1
UppaIMOHATBLHBIC YHCIIa
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11

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCIIaAMH

12

13

14

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBA

[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA
OKPYTJICHUS, IPUKUIKA U OIIEHKA pe3ysIbTaTa
BBEIYHCIICHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

15

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

16

17

18

OcCHOBHBIE METO/IbI PELLICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOrowieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOuI€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu Kod(hGUuiineHTamMmu.
Teopema Buera

19
20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

21

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

22

Onpenenurens MaTpuibl 2X2, ero

22



T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

23

24

[Ipumenenue onpenenuTens sl pelieHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI
Pemenne npukiagHeIX 3a/1a4 C IOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

26

27

28

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUH"

OyHk1ws, crtocoOb! 3a1aHusT (YHKIUH.
B3anmno o6partnbie Gpynknmu. Kommosunms
byHKIUH

I'paduk PyHkumuu. dnemMeHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIMH

29

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynu ¢pyHkum.
[IpomexyTkH 3HaK OCTOSTHCTBA

30

31

32

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIUM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QpyHKIUH

33

SHeMeHTapHoe HCCICIOBAHNEC U ITOCTPOCHUEC
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rpaduKoB 3TUX QYHKIIMN

:‘)J'IeMeHTapHOG HCCIICO0OBAHNE U ITIOCTPOCHUEC

34 .
rpadukoB 3TuX QyHKINUN

35 CreneHs ¢ 1eJIBIM ITOKa3aTeeM. buaoM
Hrrotona

36 CreneHs ¢ 11eJIBIM TOKa3aTeeM. bunom
Hrrotona

37 CrenenHast GyHKIUS C HATypaIbHBIM U
IIeJTBIM TTIoKa3aTesieM. E€ cBolicTBa u rpaduk

38 Pemenue 3amau no treMe: "CreneHHas
¢bynxus. E€ cBoiicta u rpaduk"

39 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €T0 CBOMCTBA

40 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €T0 CBOMCTBA

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXkKaIINX CTENIEHU U KOPHU

42 [IpeobpazoBaHust YHCIOBBIX BHIPAKECHUH,
COJIEpXAIINX CTENIEHU U KOPHU

43 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKalINX CTENEHU U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHATBHBIX
YpPaBHEHUNU
Uppanuronansupie ypaBHeHHS. OCHOBHBIE

45 METO/IbI PEIICHHS UPPAITMOHATBHBIX

YpaBHEHUU
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Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

46 METO/Ibl PEIICHUS HpPAIlMOHATBHBIX
ypaBHEHUU

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
UPPAIMOHATILHBIX YPaBHCHHM

48 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPPALMOHATILHBIX YPaBHEHH

49 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATILHBIX YPaBHEHHM

50 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
UPPAIMOHATILHBIX YPaBHCHHM
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

51 GbyHKIIUM 00paTHOM CTENEHU C HATypaTbHBIM
[OKa3aTeieM
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

52 (byHKIMU 0OpaTHOM CTENEHH C HaTypalbHbIM
nokasaresieM
Kontponbnas padota o Teme "CBolicTBa u

53 rpaduk KOpHS N-0#f CTEreH .
HppanuonanpHele ypaBHEeHU"

54 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

55 CrermneHsb ¢ pallMOHATBHBIM MTOKA3aTeNeM U e€
CBOMCTBA

56 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

57 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U

rpaduk
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Hcnonp3oBanue rpaduka QyHKIUH 15

58 . 1
pelLeHNs ypaBHEHUH

59 Hcnonp3oBanue rpaduka QyHKIUH 15 1
peueHus ypaBHEHUI

60 [Toka3arenbHble ypaBHeHHs. OCHOBHBIE 1
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YPaBHEHUM

61 [loka3arenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YPaBHEHUH

62 [lokasarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/IBI pEIICHUS TOKA3aTebHBIX YPABHEHUIH

63 KoHntpoinbnas padora: "[lokazarenpHas 1
¢ynkuus. [lokazarenbHble ypaBHeHUs"

64 Jlorapudwm gucia. CBoiicTBa orapugma 1

65 Jlorapudwm yucna. CoiicTa norapudpma 1

66 Jlorapudm umncna. CBoicTBa jJorapudpma 1

67 JlecaTuuHbIE U HaTypaJIbHBIE JOrapHUPpMbI 1

68 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1

69 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

70 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

71 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
sorapu@msl

7 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

73 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1

rpadux
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Hcnonp3oBanue rpaduka QyHKIUH 15

& pelIeHusl ypaBHEHUM

75 Hcnonb3oBanue rpaduka GyHKIUN A5
peueHus ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

77 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

78 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUU

79 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX YpaBHEHUI

80 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUI

81 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

82 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMeHTa

83 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

84 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

85 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC

YUCJIOBOTO apryMEHTa
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Tpuronomerpruyeckas OKpyKHOCTb,

86 onpeieJIeHue TPUTOHOMETPUUECKUX (DYHKITHI 1
YHCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

87 OTIpeieIeHue TPUTOHOMETPHUECKUX (DyHKIMN 1
YHCIIOBOTO apryMeHTa

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

91 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKEHUI

94 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

95 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

97 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenune TpuroHoMeTpUUECKUX YpaBHEHUI 1

101 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

102 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

103 KonTtponbHas padora: "Tpuronomerpuueckue 1

BBIPAXKCHUA U TPUTOHOMETPHUYICCKUC
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ypaBHEeHHUA"

HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJJaHusA

104 nocjienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTpaHUYEHHbIE

105 MoCJIeI0BaTeILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

106 Apudmernueckas nporpeccusi.
I'eomeTpuueckast mporpeccus
beckoneyHo yObIBaromasi reOMeTprUIecKas

107 nporpeccusi. CyMma O€KOHEUHO yOBIBaIOIIEH
IIPOrpeccuu

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peaybHbBIX 33aJau MPUKJIAHOTO XapaKTepa

110 HenpepriBHble QyHKIIMU U UX CBOWCTBA

111 Touka pa3pbIBa. ACUMIOTOTHI IpadUKOB
byHKIHI

112 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

113 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

114 MeTto MHTEPBAIIOB JIUIsl PELIEHHS] HEPAaBEHCTB

115 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

116 Onpenenenue, GU3NUECKUN CMBICIT

MIPOU3BOAHON
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Onpenenenue, GU3NUECKUN CMBICTT

117 .
IPOM3BOIHOM

118 YpaBHEeHHE KacaTeabHOU K rpaduky
byHKIIUN

119 VYpaBHeHue KacaTelIbHOU K rpaduKy
byHKIHAHA

120 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUN

121 [TpousBoHBIE I€eMEHTAPHBIX (PYHKINN

122 [IpousBoiHAS CYyMMBI, IPOU3BEIACHHS,
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA

123 [IpousBoiHAS CYyMMBI, IPOW3BEICHMS,
YaCTHOTO ¥ KOMITO3HIINA (HYyHKITUH

124 [Tpou3BoiHAS CyMMBI, IPOU3BEICHHS,
YaCTHOTO U KOMITO3UIIMH ()yHKITHIA

125 KonTponsHas padora: "[Iponssoanas”

126 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "@®yHKknun"

128 Hroroas xoHTpoapHas pabora

129 HToroBas KOHTpOJIbHAsA paboTa

130 [ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3alus
3HaAHUU

131 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaAHUU

132 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs

3HAHUH
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133 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HaHUH

134 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
SHAHHH

135 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH

136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHHM

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Jara
U3ydeHust

Ipumeuanus

[IprMeHeHne NpOn3BOIHON K UCCIEA0BAHUIO
(GyHKUIMH HA MOHOTOHHOCTB U OKCTPEMYMBI
[TpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenue npon3BOIHON K UCCIIET0BAHUIO
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI

[IprMeHeHne MpOn3BOIHON K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U OKCTPEMYMBI
[TpuMmeHeHne NpON3BOJHON K UCCIIEIOBAaHUIO
(GYHKUIMI HA MOHOTOHHOCTb U SKCTPEMYMBI

[IprMeHeHne Mpon3BOIHOMN K UCCIEA0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxzaenne HanbobII1ero 1 HANMEHBILETO
3HAuEHUs HENPEPHIBHON (PYHKIIMM Ha
OTpe3Ke

HaxosxneHne HanOobIIero 1 HAMMEHBIIETO
3HAa4YeHUs HeMPEepbIBHON (PyHKIMH Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs HEMPEPbIBHON (PYHKIUH Ha
OTpe3Ke

10

HaXO)K)ICHI/Ie HauOOIBIIEro U HAaMMEHBIIIETO
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3HAYeHUS HEMPEPHIBHON (PYHKIUHU HA
OTpE3KE

11

12

13

Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HAYeHUS HEMPEPHIBHON (PYHKIUH HA
OTpE3Ke

Haxoxnenve HanbobIero 1 HAMMEHbIIET 0
3HA4YEHUS HeTPEpbIBHOM (PyHKLIMU Ha
OTpe3Ke

HpI/IMeHCHI/Ie HpOI/I3B0)IHOI7[ JJIA HAXOXKACHU A
HAWJIy4qIIero pCuICHUA B IIPUKIIAAHBIX
3aJadax

14

IIpumeHeHnre npou3BOIHOM JJ1s1 HAXO0KACHUS
HaWJIy4dlIero PeleHus B IPUKIaJIHbIX
3agadax

15

[IpuMeHeHne Npou3BOHON IS
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro (popMyJIoN Hin
rpaduKom

16

[Ipumenenre npou3BOIHOM IS
OTIpEeJIeTICHUSI CKOPOCTHU U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (POPMYIION UITH
rpaduxkom

17
18

Komnozumus GpyHkiuii

Komnosunus ¢pyHkuumit

19

20

Komnosumus ¢pyHkimii

I'eomerpuueckue o6pa3bl ypaBHEHH Ha
KOOpPJMHATHOM INIOCKOCTH

21

['eomeTpuueckue o6pa3bl ypaBHEHUN Ha
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KOOPAMHATHOW INIOCKOCTH

KoHnTtponbnas padora: "UcciaenoBanue

22 GYHKIUI ¢ TOMOIIBIO TTPOU3BOTHOM"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe dNEMEHTAPHBIX QYHKITUH.
[IpaBuna HaXx0XIECHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX QYHKITUI.
[IpaBuna Hax0XIECHHS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
UHTETpaia

97 Brruucnenue onpenenéHHOro MHTErpaia 1o
dopmyiie Herorona-Jleiioauia

98 Brruncnenue onpenenéHHOro HHTETpaa mno
dopmyiie Herorona-Jleiioauia

29 [TpuMmeHeHne uHTerpana 1 HaXOXKACHUS
TIoIIaied TWIOCKUX QPUryp

30 [IpumeneHne nHTETpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUYECKHX TEI

31 [Tpumeps pemeHuit AudQepeHnanbHbIX
YpaBHEHUNU

39 [Tpumeps pemeHuit AuddepeHuanbHbIX
YpPaBHEHUNU
MareMaTH4ecKoe MOJISITMPOBAHUE PEATbHBIX

33 MIPOIIECCOB C TTOMOIIBIO AU PEpEeHITNATHHBIX
ypaBHEHUU

34 KonTtponbhas padora: "[leppooOpaszHas u
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uHTerpan”

Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOWCTBA U TpaduKu

36 Tpuronomerpudeckue GyHKINU, UX 1
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U TpaduKu

38 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHH C TIOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHHH C TIOMOILBIO 1
TPUTOHOMETPHUUYECKON OKPY>KHOCTH

44 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1
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Kontponsnas pabdora: "I'paduku

48 TPUTOHOMETPUYCCKUX (HYHKIIHH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIICHUS
HUppAIMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
UppaIMOHATIFHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIIECHUS

HppanuoOHAJIbHbBIX HCPABCHCTB
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I'paduueckue MeTo Bl pemeHus

o1 UppaLMOHATIBHBIX YPAaBHEHUN

62 I'padmueckue MeTO Bl peLIeHUS
UpPPaLMOHATILHBIX YPAaBHECHUN

63 I'paduueckue MeTObl pelIeHus
[IOKa3aTeIbHbIX YPAaBHEHUN

64 I'padmueckue MeTO Bl pelIeHUs
IOKa3aTeIbHbIX HEPABEHCTB

65 I'paduaeckue MeTO Bl pemeHHuS
JOTapuPMHUECKUX YPaBHEHUI

66 I'paduueckue MeTobl peLIeHus
J0rapupMHUECKUX HEPABEHCTB

67 I'paduueckue MeTO Bl pemeHHus
norapupMHUECKUX HEPABEHCTB
I'paduueckue MeTO Bl pemeHHus

68 MOKa3aTeIbHBIX U JIOTApU(HMUIECKAX
YpaBHEHUU
I'paduueckue MeTObI pelIeHus

69 NOKa3aTeIbHbIX U JIOrapu(MUIECKUX
YpaBHEHUU
I'paduueckue MeTObI pelIeHus

70 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
['padrueckue METO B! perIeHUS

71 MOKa3aTeNbHBIX U JOrapuMUUECKUX
HEPaBEHCTB

79 KonTponbhas pabota: "UppanuoHanbsHele,

MoKa3aTresbHble U JIorapupMuueckue
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HepaBeHcTBa"

KomruiekcHbie uncia. Anredpandeckas u

73 TpUrOHOMETpHUYecKasi (GOpMBI 3arnucu
KOMILJIEKCHOTO YHCIIa
KomruiekcHbie uncia. Anredbpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

76 Apudmerndeckre onepanum ¢
KOMILIEKCHBIMHU YUCIIAMH

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

78 N306pakeHne KOMIJIEKCHBIX YMCET Ha
KOOPJIMHATHOM MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMILJIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCET JIS

81 peteHns PU3NYECKUX U FeOMETPHUECKUX
3a1a4

82 KonTponbhas pabota: "KommiekcHbie
yucia'

83 HarypanbHsle 1 nensle yucna

84 HarypanbHble u nensie yncna

85 [IpumeHeHre MPU3HAKOB AETUMOCTH LEJIbIX
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YHUCCJI

HpI/IMeHeHI/IC IIPU3HAKOB JCIMMOCTH LEIIBIX

86
qrcen

87 [TprMeHeHne NPU3HAKOB JI€IUMOCTH LIEIIBIX
yucen: HOJL u HOK

88 [IpumMeHeHre MPU3HAKOB AETUMOCTH HENIbIX
gucen: HOJl u HOK

89 [TprMeHeHNe NPU3HAKOB JIEIUMOCTH LIEIIbIX
YHCEeN: OCTATKU IO MOYJTIO

90 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX
YHCEe: OCTATKU [0 MOJTYJIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH HENBIX

91 qrcen: anroput™ EBkiuna ams pemeHus
3a]a4 B IEIBIX YUCIIaX

92 KonTponpHas padora: "Teopus menbix
yucen"
Cucrtema U COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA
CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95 OCHOBHBIEC METOJIBI PEIICHHS CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUHN
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

96 COBOKYITHOCTEH UppalioOHaIbHbBIX

ypaBHEHUU
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97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHBIX YPaBHEHHIA

08 OCHOBHBIC MCTOJbI pCIICHUA CUCTCM U

COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUN

OcCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX

ypaBHEHU U

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEM JorapupMuyecKkux

ypaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3

101 pa3INyYHbIX 00JacTel HAyKH U peallbHOM
JKU3HU, UHTEPIIPETALUs OTyUYEeHHBIX
pe3yNbTaToB

[IprMeHeHne CHUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3InYHbIX 001aCTe HAYKH U pPeabHOM
KHU3HHU, HHTEPIPETALs MOTyYEHHBIX
pe3yJbTaToB

[TpumeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3374 1 3a/1a4 U3

103 pa3InYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYeHHBIX
pe3yJbTaToB

Kontponbnas padota: "Cuctemsr
104 palroOHAIBHBIX, UPPALHOHAIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX




ypaBHEHHI"

105 PanmoHansHbIe ypaBHEHHS C TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA € TapaMeTpaMu

107 PanyoHnanbHbIE CUCTEMBI € ITapaMeTpaMu

108 HppanuonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanuoHaibHble CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIC ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA
C ImapaMeTpaMu

113 JlorapudmMudeckue CUCTEMBI ¢ TTapaMeTpamMu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuroHomeTrpuieckre HepaBeHCTBA C
napaMeTpamu

116 TpuroHoMeTprU4IecKrne CHCTEMBI C
napaMeTpamu
ITocTpoenune u uccienoBaHue

117 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMil C TOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIEIIEH pealbHbIX

CUTYyallMil C MOMOIIBIO CUCTEM YPABHEHHH C
rnapaMeTpamMmu
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119

ITocTtpoenue u uccnegoBaHue
MaTeMaTHUYeCKUX MOJENEeN pearbHbIX
CUTYallU C MOMOIIIBIO CUCTEM YpPaBHEHHI ¢
napaMeTpamu

120

KonTtponpHas pabdora: "3anaum ¢
napamerpamu”

121

122

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "YpaBHeHus"

123

IToBTOpenue, 0600mICHNE, CHCTEMAaTH3AINS
3HaHuii: "YpaBHeHusa. CucreMsl ypaBHEHUN"

124

125

[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3Hanuii: "HepaBencrna"
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS
3Hanui: "HepaBeHncrsa"

126

127

128

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuii: "[IpousBoaHas u e€ npumeneHue"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "lIponsBoanas u €€ npuMeHeHue"

129

130

131

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IponsBonHas u e€ npumeHexue"

[ToBTOpenue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "MHTerpan u ero npumeHenue"

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
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3HaHui: "OyHkun"
132 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkuun"
134 Hrorosast KoHTpoOJIbHAS paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 HOBTOPGHI/IG, 00001IeHNe, CUCTEeMATH3AITIS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTnka. AnreOpa 1 Hayajla MaTeMaTH4ecKoro aHanusa, 10 kimacc/
Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox peaaxuueit
[Toponsckoro B.E., O6uiecTBO ¢ orpaHnYeHHOI OTBETCTBEHHOCTHIO

Nz narensckuit nentp « BEHTAHA-I'PA®y; AxiimoHepHOE 00I1IECTBO
«3narensctBO «IIpocBemieHne

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaJIN3a, TeOMETPHSL.
AnreOpa u Hadana maTemaTudeckoro ananusa, 10 kmace/ Huxomsckuit C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkuinonepHoe o0111eCTBO
«M3natenbcTBO «lIpocBenieHne»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHainusa, 11 kmacc/
Mep3znsak A.I'., Homuposckuii [I.A., [Tonsaxos B.M.; nox penaxkuuei
[Togonwsckoro B.E., O6miecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
M3 natensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«3narenbctBO «IIpocBemieHne
*MatemMaruka: anredpa U Hauajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPUSL.

AunreOpa ¥ HavyaJla MaTeMaTUYecKoro aHanusa, 11 kinacce/ Hukonsckuit C.M.,

[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBoO
«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Marematuka : anredpa M Hayajla MATEMaTUYECKOrO aHaIu3a, FeOMETPHSL.
AnreOpa 1 Hadana MmaTemMaTudyeckoro aHanusa :10 kiacc : yrimy0OieHHbII
YPOBEHb : METOJUYECKHE PEKOMEHAAINH K yueOHuKy A. I'. Mep3mska, /1. A.
Homupogsckoro, b. B. ITomnsikoBa - Mocksa : [Ipocsemienne, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

1. bu6banorexa IJOK
2. https://resh.edu.ru/

44



