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INOACHUTEJIBHASA 3AIINCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C IpYroil CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIUpyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJIbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUHN Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHHsI ¢ TIOMOIIBIO MHIYKLIHUH U PacCyXIarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalln3a» OO0ydYarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc 00ianaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOIIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN pE3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe U HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOoro Kypca «Anredpa 1 Hauajila MaTeMaTHUYEeCKOTO aHAIN3a»
BBIJICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUKM: «Yucna u
BbluncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeHETro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pas3ziesiaMu. J[aHHbIN y4eOHBIiH
KypC SBIIICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe comepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaTHuueckas Jloruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJICJh PEATbHON CHUTyaluH, TPUMEHSATh 3HAHUS,
MOJly4YeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, JUIsl PEIICHHS CaMOCTOSTEIBHO
copMyIMPOBAHHON MaTeMaTUYECKOW 3a/Jayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yHensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOlIMMCS MHOXKECTBAa HATypalbHBIX, IENbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIe CBOWCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTETEHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYyra HCIONb3yEeMBbIX YUCET U
3HaKOMCTBY C BO3MOKHOCTSMH MX TPUMEHEHUS [JIsl PEIIeHUs] Pa3UYHbIX 3aad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIJICH PEaNbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKpETH3aITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IlporpaMMbl MpeayCMOTPEHO peIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbTaTe OOydYaromiyecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
cofepKammx mapameTpol. llodydeHHBIE yMEHHS IIHPOKO HCIOJB3YIOTCS MPH
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UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH MPUKIATHBIX
3a/1a4d ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHast comepkaTeNbHas IWHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMmysiaMm, MpeoOpa3oBaHUsl  PAIIMOHAIIBHBIX,
UPpAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKaINX CTENEeHU U Jorapudmbl. braromaps W3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEeHCTB. AnreOpa npeniaraet 3QPpexTuBHbIC
MHCTPYMEHTBI JUISl PEHIEHUS NPAKTHYECKMX M €CTECTBEHHO-HAYyYHBIX 3ajad,
HACJISAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAK A3bIKa HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHMM, UX CBOMCTB
U rpadukoB, UCTONIb30BaHUE (QYHKIMN NJIs1 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
[IPEIMETOB U PEATIbHOMN KU3HU TECHO CBA3aHO KaK C MAaTEMAaTHUYECKUM aHAIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OosblllIOE BHUMaHUE
yaensiercs (GOpMUPOBAHUIO YMEHUSI BbIpaxkaThb (OpPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEIUUMHAMHU B PA3JIMUHON
dbopme: aHATUTHYECKOM, TpadudecKoi U ciioBecHO. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K O0OOOIIEHUIO U
KOHKPETHU3AIMH1, UCOJIb30BAHUIO AHAJIOTUU.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAensiTb MX HauOOJbIINE W HaWMEHbILNE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUryp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
YCKOpeHUs IpoueccoB. JlaHHas coaepxarelibHass JMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pEAIbHBIX CUTYyalWi,
MO3BOJISICT HAXOAUTh HAMITYYIIIEE PEIICHUE B TPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMATbHO-JTOTHIECKOTO M KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronumecs y3HatT O BBIIAFOIINXCS



pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 HX
aBTOpAXx.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONMNNA BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydaroleMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIECHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIILUICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aireOpbl H
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAIMH TOJYyUYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecs  Pa3BUBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUEHHUs BCEX TeM yueOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wm3ydenme ydeOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OcecKkoHEUHbIe Tepuoanyeckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr c 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXOsAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €r0 CBOMCTBA.

CreneHb ¢ palnMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jsorapudma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousieHs!I ¢ 1es1bIMu K03 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIMX CTCIICHU M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHIA.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHu#. Onpeaennrens MaTpuLbl 2X2, €ero reOMETPUYECKHU CMBICI U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, NIPUMEHEHUE ONPENCIUTENs I PELICHUS CHCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKiIagHbIX 3a4ad € I[OMOLIBK) CHCTEMBI
JIMHEWHBIX yYpaBHeHUM. MccnenoBanue noCTpOCHHONW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEIECIUTEIICH.

[TocTpoeHne MaTeMaTHYECKUX MOJENIEH pEallbHOM CUTyallMd C IOMOILBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a/a4 U 33/1a4 U3 pa3IMYHbIX 00JaCTell HAyKH U pealbHOM KU3HU.

@OyHkuuu U rpadpuku

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO o00paTHbIe (YHKIIHH.
Kommnosumms pynkiuii. I'paduk  QyHkiuu. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TIPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-IMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX IMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IIOCJIENOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM HHAYKIIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHajlu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMEeTpUYECKOM
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Yucno €. @opmyiia CI0KHBIX



MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM Ui PELIEHUS pPEATbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HenpepbiBHble (yHKIIMM W UX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl pELICHHS HEpaBEHCTB. l[IpuMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHUSL.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumeHeHrne Npu3HAKOB JIEMMOCTH LEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HamMmenbinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa ais permeHus
3a/1a4 B LEJIbIX YUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpPaBHEHHU U HEPABEHCTB. PaBHOCUIIbHBIEC CUCTEMBbI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(DPMHUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.



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

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 3a3/1a4 U3 pa3IMuHbIX 00JaCTe HAYKU U PeasIbHOM JKU3HU, HHTEPIIpETaLIHs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eoMmerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I8 HCCIENOBaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxneHre Hanboblero 1 HAMMEHbIIET0 3HaYe€HU I HeNpepbhIBHON
GbyHKIUU Ha OTpPE3KeE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXO0XKICHUS HAWIY4IllIEero pPELIEHUs B
NPUKIAHBIX 3a/Jadax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS TEPBOOOPa3HBIX.

HNHuterpan. [ 'eomeTpuyeckuil CMbICI HHTETpaja. BerauciaeHne onpenaenéHHoro
uHTerpaina no gpopmyne Hetotona-Jleiibnuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
rpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON I'pakTaHCKOW HJECHTUYHOCTH, YBKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
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Oynymeli mnpodeccnrn W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEeMaTHYECKOM HalpaBJIEHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHUS
COIMAITBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHYeCKUX 3HAHMM JUIsl penieHus 3ajad B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAaHUE IOCTYNKOB W OIEHKM HX BO3MOKHBIX
MTOCJICJICTBHUM JJISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKH Kak cepbl 4eTOBEUCCKOM eATeILHOCTH, dTANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUTSL pa3BUTHS ITUBWIN3AINY, OBJIAJCHHUE SI36IKOM MaTEMAaTUKH U MaTeMaTHUCCKOU
KyJbTYpO# KaK CPEJACTBOM MTO3HAHHSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
U UCCJIeIOBATEIBCKYIO JIEATEIbHOCTh MHANBUAYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeicTBUA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHONIEHHH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BBIBOJIbI;
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BBEIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEILICHHS, BHIOMpPATh HANOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, aPryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHueCcKoro o0beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOJIOJIEHUS, HMCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IPOILIECCA, A TAKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH J€(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1auu;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uH(popmaun 1o CaMOCTOSTEINIbHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYkJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUs II0 XOIy pEUIeHUs 3aJauyu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3MYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;
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IIPEACTABIATh PE3YIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (PopMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOEHHOCTEN ay IUTOPUHU.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUPATh CIIOCOO pElIeHUs C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysibTaTa pEHIeHUs
MaTeMaTUYECKOM 3a4auu;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIBHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M MCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 0000111aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBAThH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOHMH TPOAYKT MO KpUTEPHUsIM, C(POPMYTUPOBAHHBIM YYACTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa U Hayaja MaTeMaTHYECKOTO aHATN3a:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

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

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMEPUPOBATH TMOHSITHEM: CTENEHb C 1EJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOASAIIYI0 (hOpPMY 3aIlMCH JIEUCTBUTENIBHBIX YUCEIT 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: JIOTapU(PM UHKCIa, JECITHUYHBIE U
HaTypaJIbHbIE JIOTAPU(DMBIL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl pEIIEHUs palMOHAIbBHBIX U JApPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOUJICHA, TPUMEHSATD JIeJICHNE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera mis
peneHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUIA,
MaTpula, ONPEACIIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKUN CMBICI,
UCITOJI30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyUYECHHBIM pPE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHU;
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BBITNIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAKEHUHN, COJEPKAIINX CTETIEHU C
parroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMHuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NIEPEXO0/I0B MM OCYIIECTBIISISI MPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil TpeoOpa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
MPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKUX YPABHEHUH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDOKEHUS, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICTTU C MCIIOJIb30BAHUEM aIapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMMo3uIus GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CcBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaueHUN (DYHKIWMH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuouyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajdbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPaPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMudecKas
byHKIIMHA, UX CBOMCTBA U TpadWKH, MCIOIL30BATh MX TPAPUKUA JIS PEIICHUS
YPaBHEHHUI;

CBOOOZIHO OMNEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apTryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAHUA TIPOIECCOB M
3aBUCUMOCTEH TIPU PENICHUH 3a/ad U3 APYTUX yUYEeOHBIX MPEIMETOB U PEaTbHOMN
’KU3HU, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETMUMHAMU;
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Hauana MaTeMaTH4ecKOro anajamu3sa:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi TeOMETPHYIECKas MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBLHBIN pocT, (hOopMyJia CIIOKHBIX MPOIEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHITHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIC (PYHKIIUU, TOUKU pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWsS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ ONEPUPOBATh  TMOHATUSIMHU:  MHOXXECTBO,  ONEpali  Haj
MHOXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHbIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMbl Y4€OHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YKCIIO, MHOXKECTBA
HATYpPAJIbHBIX U LEJIBIX YHUCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypasibHBIX 4HCEN i1 pEeuleHus 3ajad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIIO, 3alKChIBAThH
HaTypaJbHbIE YHUCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPHUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHbIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OPMYJbI  JUJIi  PELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHEBIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZieprKalle MOYJIM U TapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXkKe 3a/1a4 ¢ napaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajmsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HaXOAUTh HanOoJbllee U HAMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlIEero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHUX, 3aa4ax, 11l ONPEACICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOro GopMysioi uin rpadukoM;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKUIMHA UM BBIYHUCIATH
uHTterpai no popmyie Herotona-JIeitbnuna;

HAXOJIUTh TJIOMIAHN MIIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

UMETh MPEACTABIICHHE O MATEMAaTHYECKOM MOJEIMPOBAHMM HA MPUMEPE
cocTaBJIeHHs MU PepeHIINaTbHBIX YPAaBHEHU;

pelmarh NPUKIAIHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO WU
($U3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas QyHKIHS C 12 1
[EJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
6 Tpuronomerpuieckre BoIpaKeHUs U 29 1
YpaBHEHHUSI
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenr
1 HccnenoBanmne QyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie unucna 10
6 Harypanbnsle u niensle yucna 10 1
CucreMsbl paliioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u@posBbie
w/n Tema ypoka Beero Konrtpoabsnbsie IIpakTnuyeckue f:syqemm :)Iﬁ[()l;l;()BaTenbﬂme
padoThI padoThbI pecypenI
1 MHO03k€ecTBO, ONepauy Hal 1
MHO>KECTBaMU U MX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
[TpuMmeHeHue TeopeTHKo-
3 MHO>KECTBEHHOT0 arapara Jisi pelieHus 1
3a/1a4y
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Parmonaneueie uncna. OOBIKHOBEHHBIE U
) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE NPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIe U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEHCTBUTEILHBIMU YUCIIAMH
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10

11

Monynb 1eCTBUTENBHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xEHHBIC BEIYMCIICHUSI, PABUJIA

OKpYTJICHUS, MPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCIICHUI

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

MHOrowieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYIEHBI C IEIBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YPaBHEHHN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUI.

Onpenennurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHM CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS
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21

22

[IpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI

Pemmenuie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CucTeMbl
JUHEHHBIX ypaBHEHUH"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKITUH.
B3aumuo obpaTtHbie QyHKITUH.
Komnosurus ¢pyHKImii

I'paduk dpyHkumu. DeMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKINN

27

28

29

30

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QyHkiuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTHU ()YHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HawubGomnbiiee u HauMeHbIIIEE 3HAUCHUE
(GYHKITUN Ha IPOMEKYTKE

Jluneiinas, kBagpaTudHas u IpoOHO-
nuHeHas GyHKIun

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHne TPaPUKOB ATUX PYHKITUN
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:‘)J'IeMeHTapHOG HCCICI0OBaHUC U

32
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

33 Crenens ¢ 1esbIM NTOKa3areneM. buaom
HeroTona

34 Crenens ¢ 1enbIM NokaszarenaeM. bunom
Herorona
CrenenHasi GyHKIUS C HATYpaIbHBIM U

35 LeNbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢byukius. E€ cBoiictBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnieckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €r0 CBONCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIINX CTENEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BHIPAKCHUH,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHs YHCIOBBIX BBIPAXKEHUH,
coJIepKalliX CTENEeHU U KOPHH
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YPaBHEHUU
Uppanuronansueie ypaBHeHHS. OCHOBHBIC

43 METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX

YpaBHEHUU
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UppanuonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHAIIbHBIX YPaBHECHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPaLMOHATIbHBIX YPaBHEHUM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VPPALMOHAIIBHBIX YPaBHEHUM
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeNIEM
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU

50 Kak (PyHKIIMH OOpaTHOW CTEINEeHHU C
HaTypaJIbHBIM IOKa3aTesleM
Konrponsnas pabora: "CpoiicTBa u

51 rpaduK KOpHs N-0Oi CTETeHH.
Wppaunonanbubie ypaBHeHUS"

59 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNEM U
e€ CBOMCTBA

53 CrerneHb ¢ pallMOHATBHBIM [TOKA3aTeleM U
e€ CBONCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBONCTBA

55 [Toxa3zatenbHast QyHKIM, €€ cBOiicTBa U

rpaduk
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Hcnons3oBanue rpadpuka QyHKINUN AJIs

56 . 1
pelIeHHs YPaBHCHUIA

57 Hcnons3oBanue rpaduka QyHKINUN AJIs 1
pelIeHusl ypaBHEHUM
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/TbI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

y

59 METO/TbI PEIICHUS TTOKA3aTEITbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/Ibl PEIICHHS TTOKA3aTeIbHBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢bynkus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudwm gucia. CBoiicTBa lorapugma 1

63 Jlorapudm umucna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

66 ECATUYHBIC W HATYPaTbHBIC JIOTAPUPMBI 1

y

67 [IpeoOpazoBanue BEIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

68 [IpeoGpazoBanue BEIpaKEHUH, 1
COJIeprKalIuX JorapudMbl

69 [IpeoOpazoBanme BBIpaKEHUH, 1

COJIepXKaIIuX JorapudMbl
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Jlorapudmuueckas ¢hyHkus, €€ CBOWCTBA

70
u rpadux

71 Jlorapudmuueckas GhyHkus, €€ CBOWCTBA
u rpadux

7 Hcnonp3oBanue rpaduka QyHKIUH 115
peueHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIMN AJIs
peueHus: ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHUIN
Jlorapugmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHUM

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUN
JOrapu(pMHUUECKUX YpaBHEHUI
KonTponbnas pabora:

79 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apTyMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT€HC

YHCIIOBOI'O ApTyMEHTA
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ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 YHICIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUECKUX
(YHKINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeiesIeHUEe TPUTOHOMETPHUICCKIX
(YHKINI 9UCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
dbopMyibI

88 OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX

BBIPKECHUI
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Pemenuie TpUroHOMeTpHUUECKUX

94 .
ypaBHEHHIA

95 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

96 Pewenne TpuroHoOMeTpu4ECKUX
YpaBHEHUU

97 Penienue TpuroHoMeTprUECKUX
YpaBHEHUU

08 Penienne TpuroHoMeTprUUECKUX
ypaBHEHUU

99 Pemienne TpuroHOMeTpUYECKNUX
YpaBHEHUU

100 Penienne TpuroHoMeTprUUECKUX
yYpaBHEHUU
KonrtpomnbHas padora:

101 "TpUrOHOMETPUUYECKNE BBIPAKECHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBaTeTbHOCTH, CLIOCOOBI 3aJaHUS

102 rociexoBareabHocTell. Meron
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPaHUYICHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpudecKas

nporpeccust
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CyMMma O0ecKOHEUYHO yObIBaromen

107 FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN ¥ SKCIOHEHIIMATIbHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB
Hcnonp30BaHue IpOrpeccuu s

110 peueHus pealIbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

111 KonTponbhas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QYHKINN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIHI

114 CaoiicTBa (DyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB [Tl pEIICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX

GYHKIUH 715 pereHust 3a1a4
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[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120
GYHKIUH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKITUU

122 Onpenenenne, reOMETPUYECKHIA CMBICI
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIUN

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIIUU

126 [TpousBoaHBIE I€eMEHTAPHBIX (PyHKINN

127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (YHKIIUNA

128 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMHA

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMHA

130 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

OHTpOJIbHAs paboTa: OU3BOJIHAA

131 K 0 "TT "

132 [ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHH"

133 [ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

134 Wrorosast kKoHTpOJbHAS paboTa

135 Hrorosast koHTpOIBHAS paboTa
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136 [ToBTOpEHME, 0600IICHNE,

cUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbBIE
nugposeie

o0pa3oBaTtejibHbIE

pecypchbl

[IpuMeHeHne nNpou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCclieIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
UCCclieIoBaHI0 (PyHKIUH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
MCCIIeI0BaHMIO (DYHKITMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnaenue HanOOJIBIIIEr0 U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM

(GYHKIIUHM Ha OTpe3Ke
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10

Haxoxnenne HanboIbIIero u
HAMMEHBIIIETO 3HAYEeHUS HEITPEPHIBHOM
(GyHKINU Ha OTpe3Ke

HaxosxaeHne HanOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxneaue HauboIbIIEr0 U

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

11

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke

12

13

14

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4IlIero pelIeHUs B
MPUKJIAJIHBIX 3a/1a49ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4IlIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHoro GOpMYIIOi UITH
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPECHUS
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nporecca, 3aJaHHOro GopMyJIoit nim
rpadpukom

17 Kommozurust ¢hyHKimii

18 Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

99 KonTtponsHas pabdora: "MccnenoBanue
GYHKIHUI ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe NIeMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX
[TepBoOOpazHbIe IIEeMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXAeHUS
epBOOOPA3HBIX

26 Huterpai. I'eomeTpruyecknii CMbICT
UHTETpaia

27 Brraucnenue onpenenéHHOro HHTerpana
no popmyrne HoroTona-Jlelt6Huma

)8 Brruncienue onpeenéHHOro HHTErpaia
o popmyne HeroTona-JIeliOHuIa

29 IIpumeHeHne nHTErpaa JuIst

HaX0X/JIEHUS TUIonaied TIOCKUX QPUryp
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[TpumeHneHue uHTErpaia s

30 HaXOXJCHUS 00BEMOB T€OMETPUYECKHIX
TeI

31 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUU

32 [Ipumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHUI
MaremaTrueckoe MOAECIMPOBAHUE

33 PEAITBHBIX MTPOIIECCOB C MTOMOIIBIO
Qg depeHInaIbHbIX ypaBHEHUN

34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINU, HX
CBOIicTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINN, HX
CBOIcTBa U rpaduKu

37 Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIAN, HX
CBOIcTBa U rpadUKu
OT100p KOpHEHN TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHHUH C IOMOILBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH
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OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH

44 Pewienne TpuroHOMeTpu4ECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

46 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

47 Pemenune TpuronomMeTpuueckux
HEPaBEHCTB
KonTponbnas pabora: "I'padpuxu

48 TPUTOHOMETPUUECKUX (YHKIIHH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(bMI/ILICCKI/IX HCEPAaBCHCTB
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OcCHOBHBIE MCTOJBI pCHICHUSA

>4 norapu(pMHUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OcCHOBHBIE METOIbI PEIICHUS
UppaMOHATIHLHBIX HEPABEHCTB
58 OcHOBHBIE METOIbI PEIICHUS
UPpaLMOHATILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
50 OcCHOBHBIE METOIbI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
61 I'paduueckue MeTObI perIeHus
UPpaAlMOHATIBHBIX YPaBHEHHM
62 I'paduaeckne METOBI pemIeHHS
UpPaIMOHATBHBIX YPaBHEHUN
63 I'paduueckue MeTObI perIeHus
MOKAa3aTeNbHBIX YPAaBHEHUN
64 ['padrueckue METO B! peIIeHUS
NoKa3aTeJIbHbIX HEPAaBEHCTB
65 ['padrueckue METO B! peIIeHUS
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue MeTo bl pereHus

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB
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67

68

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHHs

MOKAa3aTeIbHBIX U JOrapu(OMUUECKUX
ypaBHEHU M

69

I'paduueckue MeTo Bl pemIeHUs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU

70

71

72

73

I'paduueckue metozs! perieHus
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHH
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABEHCTB

KonrtpomnbHas padora:
"HppannoHaibHble, TOKa3aTEIbHbIE U
JorapupMHUEcKue HepaBeHcTBa"

KommnekcHele yncna. AnreOpanueckas u

TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOTO YHMCJIa

74

KommnekcHele yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

76

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
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I/I306pa}KeHI/IC KOMIIJICKCHBIX YHMCECJI Ha

" KOOPJAMHATHOM IIJIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oit cTernenun
U3 KOMILJICKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu Nn-oii ctenenu
U3 KOMILIEKCHOTO YHCIIa
[TpuMeHeHrne KOMIUIEKCHBIX YUCEI JUIS

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 Harypanbnsle u nensle yucia

84 Harypanbnsle u nensle yucia

85 [IpumeHeHre TPU3HAKOB IETUMOCTH
IENTBIX YUCEIT

86 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX YUCeNT

87 [IpumMeHeHre TPU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

88 [TpuMeHeHre TPU3HAKOB JIEITMMOCTH
nensix yrcen: HOJl u HOK

89 [IpumeHeHre TPU3HAKOB IETMMOCTH
IEJIBIX YUCEeIl: OCTAaTKH 110 MOJIYJIO

90 [TpuMeHeHrne TPU3HAKOB JIEITMMOCTH

IEJIBIX YHCEII: OCTATKH 110 MOJIYITIO
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91

92

[IprMeHeHre MpUu3HaKoB ACITMMOCTH
LEJIbIX YHCEII: alrOpuT™M EBKIMaa st
pELLICHMS 3a/1a4 B LENBIX YUCTAX

Kontponbhas padota: "Teopust menbix
yucen"

93

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

95

96

97

CucreMa 1 COBOKYTHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MppalMOHAIBHBIX
YpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEM MOKa3aTeIbHbIX
yYpaBHEHUU

98

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

99

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
ypaBHEHUU
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100

101

102

103

104

105

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIOTapr(PMUIECKIX
YpaBHEHUU

[IpriMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKu U pealbHON
JKU3HHU, UHTEPIIPETAIUs TOJTyYSeHHBIX
pe3ybTaToB

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 u3
pa3In4YHbIX 00JacTel HAyKu U pealbHON
YKU3HHU, MHTEPIIPETAIUS TTOJTYyYSHHBIX
pe3ysbTaToB

[TprMeHeHNnEe HEpaBEHCTB K PELLICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001aCTe HAYKH U peabHOM
YKU3HU, MTHTEPIIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToB

Konrtponsnas pabdora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUH"

ParmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
rnapaMeTpamu

107

PanuonanbHbBIE CUCTEMBI C napamMeTpaMmu
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HppanmonanbHble ypaBHEHUS,

108 HEpaBEHCTBA C MMapaMeTpaMu

109 HppanmoHanbHble CUCTEMBI C
napaMeTpamu

110 [Toxa3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

111 ITokazaTenbHBIC CHCTEMBI C TTApAMETPAMHU

112 Jlorapugmmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuueckre CUCTEMEI C
napameTpamu

114 TpuronomeTpuyecKkue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
napaMeTpamu

116 TpUrOHOMETPHUUYECKHE CUCTEMBI C
napameTpamu
[TocTpoenue u uccneoBanue

117 MaTeMaTHUYECKUX MOJIeNIel peaTbHbIX
CUTYallMi C IOMOILBIO YPABHEHUH C
napameTpamu
[TocTpoenue u ucciaenoBanue

118 MaTeMaTHYECKUX MOJIeNIel peaTbHbIX
CUTYaIlUi C IOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119 [TocTpoenue u uccienoBaHue

MaTeMaTHYeCKUX MOJAEIeH PCaJIbHBIX
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CUTyalUl C IOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

KoHnTtposnbHast pabora: "3amauu ¢

120 .
napamMeTpamMu

121 [ToBTOpeHnue, 06001ICHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpEHME, 0000IICHUE,
cucTemarusanus 3HaHui: "YpaBHenus"
[ToBTOpEHHE, 0000IICHUE,

123 cHUcTeMaTH3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

124 [ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

125 [ToBTOpenue, 06001IEHNE,
cucreMaruzanus 3Hanui: "HepaBencrpa"

126 [ToBTOpenue, 06001IECHNE,
cucremarusanus 3Hanuii: "HepaBencraa"
[ToBTOpenue, o6odIIEHNE,

127 cucreMartu3aius 3Hanuii: "[IponsBoHas
U €€ npuMeHeHue"
[ToBTOpenwme, 0600IIEHNE,

128 cucreMartu3arus 3Hanuit: "[IponsBoaHas
u e€ npuMeHeHue"
[ToBTOpenue, 060061IeHNE,

129 cucreMartu3aius 3Hanuii: "[IponsBogHas

u e€ npuMeHeHue"
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[ToBTOpEHmE, 0600IICHNE,

130 cucreMaTu3anus 3HaHuil: "MHaTerpan u 1
ero npuMeHeHue"

131 [ToBTOpEeHmE, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHuil: "OyHkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBast kKoHTpoIbHAs paboTa

135 Hroroas xonTpoasHas padbora

136 [ToBTOpECHHE, 0606H16HI:I€, 1
cHUCTeMaTH3aIus 3SHAaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

Marematuka: anreOpa u Hayajga MaTEeMAaTUYECKOIO aHAJIN3a, TEOMETPHUSL.
AnreOpa u Hadanma MmaTemMaTudeckoro ananusa, 10-11 kmaccel/ Ammmos 111LA.,
Komnsrun FO.M., TkaueBa M.B. u npyrue, AKITMOHEpHOE OOIIIECTBO

«HSI[&TCJIBCTBO «HpOCBCIHCHI/IG»

METOANYECKHUE MATEPHAJIBI IJISA YUUTEJIA
bubmmoteka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bub6imoreka Munnpocsenienus https://lesson.edu.ru/

bub6imorexa Mos mmikosa https:/lib.myschool.edu.ru/market?filters=

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

bubmmoteka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubimoreka Munnpocsenienus https://lesson.edu.ru/

bubimorexka Mos mmikosta https://lib.myschool.edu.ru/market?filters=
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