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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TTOMOILIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHUs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIMI
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAMYECKNE JIMHUKM: «Yucna u
BbIYMCIICHUS, «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aroTCsd Ha MPOTSHDKEHHHM [JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yaeOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha ypPOBHE OCHOBHOTO 0011er0 00pazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel1. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Halelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIuSI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHH BCETO
oOy4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammpl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, PU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeToIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, IMOCKOJIBKY B KAaKOM-TO
CMBICIIE 337aET MOCIIE0BATEIBbHOCTh U3YUEHUSI MaTepuaia. M3ydyeHue CTelneHHOH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH MO (GUryp u oObEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAWITYYIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromrecs y3HatoT O BBIIAIOIINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTEpHAaIl
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoauueckue Jpoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubakéHHBIC BRIUUCIICHHS, TTpaBUiia
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

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

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YPABHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs U1 PEUICHUs CHCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpriMeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaueHUs (DYHKIIMK Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i cTeNEeHH KaK (yHKIUHA 0OpaTHOM CTENEHH
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

@DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MPOLECCAaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOI'O aHaJIM3a Kak aHanu3a OECKOHEYHO
MalbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOrpecCru. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Uncno €. @opMyia CII0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHeHHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucesn, HauOonpmui oOmui aenurens (nanee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHH C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WHuTerpain. ['eomeTprueckuil CMbICI HHTETpaia. Beraucienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrUX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YUEHOT0, 0CO3HAHUE TUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1a4y MaTeMaTUYeCKON HaNpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTUYeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECTBCHHBIE TMPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPEoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3M4HbIX (Popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBeEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIEeKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEAMETHBIC PE3YNbTAaThl IO OTACJIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJbTaTa BEIYNCIICHUN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIu4Hble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera s
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIE, MOKAa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUoOINYEcKue (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTeneHW Kak (PyHKIUH OOpaTHOM CTENEHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: IOKa3aTelbHAas M JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroLasi TeOMETpUUEcKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH NOHATUAMMU: TOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINHY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh MOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO OOBEKTA, TOKA3aTEILCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIU3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMAYJIO, 3aliChIBaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBIOIHATH apu(METHUECKUE OTEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX TIEPEXO/JIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBIE, MOKa3aTEeIbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIUU JJI1 MOJIEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWIY4IIEr0 PEUICHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPUKJIAJHbIE 3a7a4d, B TOM YHUCIIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

Tembr wm3ywaercs ¢ y4y€tom pabodeil mporpaMMbl BOCIHTAHHUS U
KJICHJIAPHOrO TIUIaHa BOCHUTATENbHOW paboThl OCHOBHON 00pa3oBaTelbHON
mporpamMmbl  (Ha4aJbHOTO, OCHOBHOTO, CpefaHero) oomero obOpaszoBanmsst MBOY
COIIINe 21









TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMmblI

KoaunuecTBO 4acosB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

MHOKeCTBO IeHCTBUTEILHBIX
yrcea. MHOrO4JICHHI.
PannonansHbIC ypaBHEHUS U
HepaBeHCTBA. CUCTEMBbI JIMHEHHBIX
ypaBHEHU M

24

Oynkuuu u rpapuku. CreneHHas
(GYHKLHUS C LIETBIM ITOKa3aTeeM

12

Apudmerndeckuii KopeHb N-0it
crenenu. MppanvoHanbHbIe
YpaBHEHHUS

[TokazarenbHast PYHKIIHSL.
[TokazarenbHbIC YpaBHEHUS

15

10

Jlorapudmuueckas QyHKIHUS.
Jlorapugmuueckue ypaBHEHHS

18

TpUroHOMETPUYECKUE BBIPAKEHNUS
Y ypaBHEHUS

[TocnenoBaTenbHOCTH U
POrPeccuu

22

10

HenpepsiBable QyHKIINY.
[IponsBoHas

20

[ToBTOpenue, o6odIIEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

12




11 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM
w/n NPOrpaMMEI Beero Konrpoabnbsie IIpakTHyeckue
padoThI padoTsI
1 UccnenoBanue (l)yHKLII/IfI c 29 5
MOMOIIBIO TPOU3BOTHON
2 ITepBooOpasHast 1 HHTETpaI 12 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢ynkuuii. Tpuronomerpuyeckue 14 1
HEPaBEHCTBA
4 WppanuonansHele, MoKa3aTelbHbIC 24 5
U Jlorapu()MUIeCKre HEPaBeHCTBA
KommiekcHbie uncna 10 1
HatypanbHble u nienbie yrcia 10
CucreMsl paliioHaIbHBIX,
7 HUPPALMOHATBHBIX ITOKA3aTEIbHBIX 12 1
U JIoTapu(hMUIECKUX YPaBHEHHI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHwMeE, 0606meHI/UIe, 16 5
cHCTEeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 12 0
I[TPOT'PAMME







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acos

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

[[MHOxkecTBO, onepaiu Hajl
MHOKECTBAMHU 1 MX CBOMCTBA

2 Huarpammsl Jitnepa-Benna

IIpuMeHeHne TeOpETUKO-
3 MHO>KECTBEHHOI0 aInapara Juis
pelieHns 3a1a4

ParnmonansHbIC YKCaa.
O6I)IKHOBGHHI)I€ U JCCATUYHBIC
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

5) Bxoanasi kOHTpoJIbHAsA padoTa

[Ipumenenue qpobeit ¥ MPOIEHTOB
JUIS pEIlIeHUs TPUKIIAIHBIX 3a7a4

[Ipumenenue qpobeii 1 IpPOLEHTOB
JUIS pellIeHUs] IPUKIIAIHBIX 3a7a4

JlelicTBUTENbHBIC YKCTIA.
8 PanmronansHble ¥ HppanmoHaIbHBIC
yucia

Apudmernueckue oneparuu ¢
JeCTBUTENIbHBIMU YHCIaMHU

Moaynb A€HCTBUTEIBHOTO YHCIIA U

10 .
€ro CBOICTBA

[IpuOnmxEHHBIE BBIYUCIICHUS,
11 IIpaBUJIa OKPYIJIEHUS, IPUKUIKA U
OIIEHKA Pe3yJIbTaTa BRIYUCICHUN

OCHOBHbBIE METO/IbI PEILICHUS LIEbIX
12 U IpOOHO-PaAIIMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
OCHOBHbBIE METO/IbI PEeILICHUS LIETbIX
13 U IpOOHO-PAIIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METOBI PEIICHUS IEITBIX
14 U ApOOHO-paIlMOHATEHBIX
ypaBHEHU U HEPABEHCTB




15

MHOro4wieHsl OT OAHO1
nepeMeHHou. Jlenenue MHOro4JIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
bezy

16

MHOTO4JICHBI C LEIBIMH
koapunuentamu. Teopema Buera

17

18

Pemenue cucteM TUHEHHBIX
YpaBHEHUU
Pemenne cucrem TUHESHHBIX
YpaBHEHUI

19

Marpuia cucTeMbl JIMHEUHBIX
ypaBHeHU. OnpeaenuTenb MaTpUIbl
2X2, ero reoMeTpUYECKU CMBbICI U
CBOMCTBA; BHIYHCIICHUE €TO
3HAYCHUS

20

Ornpenenurens MaTPUILI 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

21

22

23

24

[Ipumenenue onpenenuTens s
peliCHUs CUCTCMbI JIMHENHBIX
YpaBHEHUI

Pemrenue npukiagHeix 3a/1a4 C
IIOMOIIBXO CUCTEMBI JIMHEUHEBIX
YpaBHEHUI

Pelrenne nmpukiagHeIX 3a1ay ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

KonTponbHas padora:
"PannoHanbHbIe ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEeHUH"

25

OyHKIHUA, CTIOCOOBI 3aJaHUs
¢bynkuuu. BzanMHo oOpaTHbie
¢ysakuun. Kommnosunums ¢pyHkmii

26

27

28

I'paduk pyHkumu. dnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINUN
OO6nacTp orpeieNeHUus] © MHOYKECTBO
3HayeHu pynkuuu. Hymu QyHkimm.
[TpomexyTKH 3HAK MTOCTOSTHCTBA

YérHble 1 HeYETHBIE (PYHKITHH.
[Mepuoanueckue GpyHKINU.




[IpoMexkyTKM MOHOTOHHOCTH
byHKIIN

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Haunbonpmee n
HaMMEHbIIee 3HaYeHNEe (PYHKIUHU Ha
MIPOMEKYTKE

30

31

32

Jlunelinas, KBaJpaTu4yHas U IpOOHO-
TUHEWHas QyHKIUHN

DreMeHTapHOe HCcCieI0BaHue U
IIOCTPOEHHE IPaKOB ITHX
byHKIMI

DneMeHTapHOE UCCIIeIOBAHUE U
IIOCTPOEHHE I'PaMKOB ITHX
byHKIUI

33

34

35

CreneHsn C 1EIBIM IT0Ka3aTeIEM.
bunom HeroTona

CreneHb C LEIBIM IT0Ka3aTeIeM.
bunom Herorona
CrenenHast GQyHKIUS C HATypaIbHBIM

U LEeNILIM IMoKa3aresieM. E€ cBolicTBa
u rpaduk

36

KonTponbnas padora: "Crenennas
¢bynkuusa. E€ cBoiicTBa u rpaduk”

37

38

39

Apudmerndeckuii KOpeHb
HaTypaJIbHOW CTEIEHU U €r0
CBOMCTBA

ApudmeTnueckuii KOpeHb
HATypaJbHOU CTEIIEHU U €ro
CBOMCTBA

[Tpeobpa3oBaHUs YHCIOBBIX
BBIPAYKEHUM, COJIEPKALUX CTEIICHU
Y KOPHU

40

[TpeoOpazoBanus YUCITOBBIX
BBIPOKCHUH, COJIEPIKAIUX CTEIICHU
Y KOpHU

41

42

[TpeobOpazoBanHms YUCITOBBIX
BBIPAXKECHU, COAEP/KAIUX CTEIIEHU
U KOpHU

UppatmoHanbHble ypaBHEHHUS.

OCHOBHBIE METOABI PELLIEHUS
MPPALMOHAIIBHBIX YPAaBHEHUU




43

WppatnmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
HPPALMOHAIIBHBIX YPAaBHEHUU

44

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUN

45

46

47

PaBHOCHIBHEIE nepexoanl B
pPeIICHUN UPPALUMOHAJIbHBIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
peLIeHNN UPPaLUOHATIBHBIX
YpaBHEHUU

PaBHOCHIIBHEIC IEPEXOabl B

peleHUH UppalMOHATIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE TIEpEXO/BI B
pelIeHNN UPPAUOHATIBbHBIX
ypaBHEHUH

49

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHH KaK (PYHKIUH 0OpaTHOM
CTETIEHH C HATYyPaJbHBIM
HIOKa3aTeneM

50

51

52

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHH KaK (PYHKIUH 0OpaTHOM
CTETIEHH C HATyPaJbHBIM
MOKa3aTenem

KontponbHas pabdora: "CpoiicTBa u
rpaduk KOopHs N-0i cTeneHu.
WppanmonansHbie ypaBHeHUA"

Crenensb ¢ palliOHATbHBIM
okKasaTelieM U €€ CBOUCTBA

53

Crenens ¢ paliiOHATBHBIM
IIOKa3aTelieM U €€ CBOMCTBA

54

55

Crenensb ¢ palliOHAIbHBIM
mokasaTejieM U €€ CBOUCTBA

IToka3zarenbHast GpyHKIM, €
CBOMCTBaA U TpaduK

56

Wcnonbk3oBanue rpaduka GpyHkunu
JUISl pEeIIEHUs] YPABHEHUIN

57

Hcnonb3oBanue rpaduka GpyHKIUN
JUISl peIIEHUs] YPABHEHUI




ITokaszaTenbHbIC ypaBHEHUS.

58 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeIbHBIX YPaBHEHUM
Konrponsnas pabora:

59 "[TokazarenpHast PYHKIIHS.
[TokazaTenbHble ypaBHEHUA"

IToka3arenbHble ypaBHEHHS.

60 OCHOBHBIE METO/IbI PEILICHUS
[OKa3aTeJIbHbIX YPAaBHECHUI

61 HTorosasi KOHTpoOJIBLHAA padoTa 3a
nepBoe MoJayrojamne

62 Jlorapudwm uucna. CoiicTBa
norapudma

63 Jlorapudwm gucna. CoiicTBa
norapudpma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecsiTHUHBIC U HATYPaAJIbHBIC
norapu@mbl

66 JlecsiTHUHBIC U HATYPAJIbHBIC
norapupmMsbl

67 [Ipeobpa3oBaHue BbIpaxeHHH,
CoJIep>KalIuX Jorapudmol

68 [IpeoOpazoBaHue BEIpAKCHUH,
CoJIep>KalIuX JorapudmMbl

69 [IpeoOpazoBaHue BhIpaXKEHUH,
coJIeprKalIuX Jorapudmbl

70 Jlorapudmuueckas pynkuus, e
CBOICTBa U Tpaduk

71 Jlorapudmuueckas pyHkuus, eé
CBOMCTBa U rpauK

7 Hcnonp3oBanue rpapuka GyHKIUN
JUISl pEeIIEHUs] yPABHEHUHN

73 Hcnonb3oBanue rpaduka GpyHKIUN
JUISL pellieHus] ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/IbI pELICHUS

Jorapu(pMHUUECKUX ypaBHEHUN




75

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHHS
norapu()MUYECKUX YpaBHECHUI

76

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUN

7

78

79

PaBHOCHIIBHBIE TEPEXO/IBI B
peleHnH JorapupMHUUECKUX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHnu JorapuGMUIECKux
YpaBHEHUU

KonTponbHas pabora:
"Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCHHYC, TAHI'€HC U
KOTaHT'€HC YHCIOBOTO apryMeHTa

81

82

Cunyc, KOCHHYC, TAHT'€HC U
KOTaHI'€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YMCIIOBOIO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa

84

85

86

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(yHKIUH YKCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
oIpeJiesIeHue TPUTOHOMETPUUYECKUX
(GYHKIMH 4HUCIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmybl

87

88

89

OCHOBHBIC TPUTOHOMETPUYCCKHUE
(bopMyIIbI
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl
OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmyIbl

90

[Ipeo6pa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN




ITpeoOpaszoBanue

o TPUTOHOMETPUYCCKUX BBIPAKECHUN

92 [TpeobOpaszoBanue
TPUTOHOMETPUYECKHUX BBIPAKCHUN

93 [IpeobpazoBanue
TPUTOHOMETPUYCCKUX BBIPAKECHUN

94 Pemenne TpuroHoMeTpUYeCKHX
ypaBHEHUI

95 Pemenue TpuroHoMeTprUYeCKHX
YpaBHEHUU

96 Pemenne TpuroHoMeTpUYECKUX
YpaBHEHUI

97 Pemenue TpuroHoMeTpUUeCcKuX
ypaBHEHUH

08 Pemenue TpuroHoMeTpUIeCKHX
YpaBHEHUU

99 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUH

100 Pemenue TpuroHOMeTpUYECKHX
YpaBHEHUU
Kontposnbnas pabora:

101 "TpUTOHOMETPUYECKHE BHIPAKECHHS
Y TPUTOHOMETPHUYECKHE YPAaBHECHHUS"
ITocnegoBaTenbHOCTH, CIIOCOOBI

102 3aJIaHUs MMOCIEIOBATENLHOCTEM.
MeTo MaTeMaTHYECKON HHTyKITUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocnenoBareabHOCTH. McTopus
aHajan3a OCCKOHEUHO MalIbIX

104 Apudmerrueckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuno yobIBaromias
reoMeTpuuecKas mporpeccus

107 CyMMa GeckoHEeYHO yOBIBaromen
F€OMETPUYECKON MPOTPECCUU
JInHeWHBIN U SKCIIOHEHIIUAIbHBIN

108 poct. Hucno e. @opMyiia CI0KHBIX

IPOLICHTOB




JInHEeWHBIN 1 SKCIIOHEHIIUAIbHBIN

109 poct. Yucno e. Dopmyia cIoKHBIX
IIPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist

110 pellIeHUs peabHbIX 3a7a4
IIPUKJIAJHOTO XapaKTepa
Konrponsnas pabora:

111 "ITociieqoBaTeIbHOCTH U
nporpeccun”

112 HenpepbiBHble pyHKINU U UX
CBOMICTBa

113 Touka pa3pbiBa. ACUMIITOTBI
rpadukoB GyHKIHI

114 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX
Ha OTpe3Ke

115 CaoiicTBa GQyHKIUI HETIPEPHIBHBIX
Ha OTpE3Ke

116 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH 1715 petieHus 3a1a4y

121 IlepBas u BTOpasi NpOU3BOJHBIE
byHKIIUN

199 Onpenenenre, TeOMETPUIECKUI
CMBICJI TPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN

194 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIIUN

125 VYpaBHeHHEe KacaTelnbHOU K rpaduKy
byHKIIN

126 IIpon3BoiHBIE 2IIEMEHTAPHBIX

byHKIHI




HpOI/IBBOI[HBIG SJICMCHTApPHBIX

127 . 1
GbyHKIMl
[IpousBoaHas CymMBl,

128 IIPOU3BE/IEHNUS, YACTHOIO U 1
KOMIIO3ULIUH (PYHKITHI
IIponsBosaHas cymmsl,

129 IIPOU3BE/IECHNUS, YACTHOTO U 1

KOMITO3UIIUHU (QYHKITHIA

[Tpon3BoiHAsS CYMMBI,
130 MIPOM3BEICHUS, YACTHOTO 1 1
KOMITO3UITUH (DYHKIIHIHA

Konrponsnas pabora:

131 1
"IIpousBoanas"
[ToBTOpeHue, 06001eHNuE,

132 cUcTeMaTu3alis 3HAHHH: 1
"VpaBHenus"
[ToBTOpeHuEe, 0600MIIEHNE,

133 CUCTEMAaTH3alNs 3HAHUN: 1
"Oyukuun"

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosas koHTpoJIbHAsI paboTa

136 [ToBTOpEHME, 0606LHCHI:IG, 1
CHUCTEMAaTHU3AIUs 3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsI

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (PYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
uccleIoBaHI0 (PyHKIUM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

Bxoanast kOHTpoJIbHAsA padoTa
Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS
HETIPEepBHIBHON (PYHKIIMU Ha OTpe3Ke

Haxoxnenne HanOoOJIBIIETO U
HaNMEHBIIIEr0 3HAUYCHU
HEMpephIBHON (YHKIIUU HA OTPE3Ke

10

11

12

Haxoxnenne HanOoOJIBIIETO U
HaNMEHBIIIEr0 3HAUYCHU
HEeTPepHIBHON (DYHKITMU Ha OTpE3Ke

Haxoxnenne HanOobIIero 1
HaVMEHBILIETO 3HAYECHUS
HEnpepbhIBHON (YHKIIUU HA OTPE3Ke

Haxoxnenne HanOOJIbIIETO U
HauMEHBIIIETO 3HAYCHUS
HEMpephIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIBIIETO U

HAaUMEHBIIIETO 3HAUEHUS
HEeNpepbIBHON (YHKIIMU HA OTpE3KE




13

[Ipumenenne npou3BOIHOM IS
HAaXOXJIEHUS HAaWTYUIlIEero pelIeHUs
B MPUKJIAHBIX 3a]1a4ax

14

[IpuMeHeHne NpoOu3BOJHON IS
HAXO0X/IECHNS HaWIy4IlIero peleHus
B IIPUKJIAIHBIX 3aJja4ax

15

16

17

[IpuMeHeHne Npou3BOJHON IS
onpeJieJICHUsl CKOPOCTH U
YCKOpEHUS Mpoliecca, 3a1aHHOTO
dhopmyoi i rpadpukoM
[Ipumenenue npou3BOIHOMN IS
onpeJieJICHUsl CKOPOCTH U
YCKOpEHUs Mpoliecca, 3a1aHHOTO
dbopmyoi i rpadpukoM

Komnosurus dyHkiuit

18
19

Kommosurus ¢pyHKImit

Komnosurus ¢yHkiuit

20

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPJIUHATHOM
TJIOCKOCTH

21

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJAWHATHOMN
IJIOCKOCTH

22

23

KoHntposbHas padora:
"UccnenoBanne QyHKIIHI C
TTOMOIIIBIO TTPOU3BOAHOM"

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazHbIe AIIEMEHTAPHBIX
¢ynkuuid. [IpaBuiia HaxoXAEHUS
epBOOOPA3HBIX

25

[TepBooOpazHbIe AIEMEHTAPHBIX
¢dbyukuwmii. [IpaBuia HaxoXaeHUS
IepBOOOPA3HBIX

26

27

NHurerpai. I'eoMeTpu4eCKU CMBICI
MHTErpajia

Brruncnenue onpenenéHHOro
uHTerpana mo gopmyne Herotona-
JleitOaMIa




28

Brrunciienue onpenesn€éHHOro
uHTerpana mo ¢popmyine Herotona-
JletiOuuIta

29

IIpuMeHeHne nHTErpasa 1uIs
HAaXxO0KJICHUs IUIOIIAEH IIIIOCKUX

buryp

30

31

32

IIpuMeHeHne nHTETpaANIa U1
HaXO0XACHUS 00BEMOB
F€OMETPUUYECKHUX T

[Ipumepsl pereHuit
mudepeHIMaTbHBIX YPAaBHCHUM
[Ipumeps! periennit
mudepeHInaTbHBIX YPAaBHCHUM

33

34

35

MaremaTnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
midQepeHIranbHbIX ypaBHEHUH

KonTponbHas pabora:
"[TepBooOpa3zHas u uHTErpan"”

Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

36

37

38

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduku
Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapuKu

39

40

41

42

Tpuronomerpruyeckue QyHKINH, UX
CBOMCTBA U TrpaduKu

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUI C
MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHH C
MOMOIIBIO TPUTOHOMETPUIECKON
OKPY/KHOCTH

OT10op KOpHEi
TPUTOHOMETPHUYECKUX YPaBHEHHI C
MIOMOIIBIO TPUTOHOMETPUUECKON
OKPYXHOCTH




OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHH C

43 MTOMOIIIBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH

44 Pemenue TpuroHoMeTprUUeCKuX
HEPaBEHCTB

45 Pemenne TpuroHoMeTprudeCcKuX
HEPaBEHCTB

46 Pemenne TpuroHoMeTprUIECKUX
HEPaBCHCTB

47 Pemenne TpuroHoMeTpudeCKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYCCKHUX (QYHKITHH.
Tpuronomerpuieckue
HepaBeHCTBA"

49 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABECHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUIECHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI pEIICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI pEIICHUS
HPPaIMOHAIILHBIX HEPABCHCTB

58 OCHOBHBIE METO/IbI pEUICHUS
UppallMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METO/TBI pEIICHUS
HppallMOHALHBIX HEPABEHCTB

50 Hrorosasi kKoHTpoJIbHaAsI padoTa

3a mepBoe MOJIyroamne




61

I'paduueckue METOIbI PELICHHUS
UppalMOHAIBHBIX YPaBHEHUN

62

63

64

I'padmyeckue MeToAbI pelieHUS
UPPaIMOHATILHBIX YPaBHEHUI
I'paduueckue METOIbI peLICHUS
MOKa3aTeIbHBIX YPaBHECHUI
I'padmueckue MeToAbI pericHUs
MOKa3aTeIbHBIX HEPABEHCTB

65

66

I'padmyeckue MeToabI perieHUs
Jorapu(pMHUUECKUX ypaBHEHUN

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

67

I'padmyeckue MeToAbI perieHUs
JOrapupMHUUECKUX HEPABEHCTB

68

69

70

I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX U
JorapupMHUUECKUX ypaBHEHUN

I'paduaeckue MeTobI penIeHus
MIOKa3aTeNbHBIX U
JorapupMUUECKUX ypaBHEHUN
I'paduaeckue MeTobI penIeHUs
MIOKa3aTeNbHBIX U
Jorapu()MUYECKIX HEPABEHCTB

71

I'padmyeckue MeToabI pemicHUsS
MOKa3aTeNbHbIX U
norapuMUYECKUX HEPABEHCTB

72

KonTponbHas pabora:
"UppanroHnaiibHble, MOKa3aTeabHbIE
1 orapupMuyecKue HepaBeHCTBA"

73

74

75

KowmrnekcHeie yncna.
Anrebpanyeckas u
TPUTOHOMETpHYECKast POPMBI
3aIMCH KOMIUIEKCHOTO YHCIa

KomriekcHele yncna.
Anrebpanyeckas u
TPUTOHOMETpHYECKast POpMbI
3alMCH KOMIUIEKCHOTO YHCIIa

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU

76

ApudmeTrrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU




N300paxkeHre KOMITJIEKCHBIX YHCET

" Ha KOOPJIMHATHOM TIJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YHCelT
Ha KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyia Myaspa. Kopuu n-oit
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-ou
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa
[TpuMeHEeHHE KOMIUICKCHBIX YHCEI

81 IUIsL petIeHus: GU3NIECKUX U
TCOMETPHUUYECKUX 3a/1a4

82 KonTponbHas pabora:
"KomrutekcHbie yucna'

83 HatypanbHble u 1enbie uncna

84 HatypanbHble u Lienble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCell

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEeIT

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
uensix yucesnr: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJ u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IIEJTBIX YUCEII: OCTATKH 110 MOTYJTIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJTBIX YUCEI: OCTATKH 10 MOJYITIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LETBIX YKcell: anroput™ EBkinna
JUIS peIlieHus 3a7a49 B LEIbIX YUCIIaX

92 Kontponbnas padota: "Teopust
LeJbIX yrcen"
Cucrema ¥ COBOKYITHOCTh

93 ypaBHEHH. PaBHOCHIIbHBIC
CUCTEMBI M CHCTEMBI-CJICICTBHSI
Cucrema ¥ COBOKYITHOCTh

94 ypaBHEHUN. PaBHOCHUIIbHBIE

CUCTEMBI U CUCTCMBI-CJIICACTBUA




OcHOBHEIE MCTOJbI pCHICHUS
95 CHUCTEM M COBOKYITHOCTEH
palMoOHAIBHBIX YPAaBHEHHIA

OCHOBHBIE MCTOJbI PCHICHUSA
96 CHCTEM M COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPAaBHEHUN

OCHOBHBIE METO/BI PELLIEHUS
97 CHCTEM M COBOKYITHOCTEH
[I0KA3aTEeNIbHBIX YPAaBHEHUI

OCHOBHBIE METO/bI PELLICHUS
98 CHUCTEM U COBOKYITHOCTEH
[I0KA3aTENIbHBIX YPAaBHEHUHN
OCHOBHBIE METO/bI PELLICHUS
99 CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUN

OCHOBHBIC METO/IbI PEIICHHS
100 CHCTEM M COBOKYITHOCTEH
J0orapu(MUYECKUX ypaBHEHUIT

[IpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3
101 pa3nuYHbIX 001aCTe HAYKH U
peanbHOMN )KU3HU, HHTEPIIPETAIUS
MIOJIyYEHHBIX PE3yJIbTaTOB

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
102 pa3M4HBIX 001aCTeH HAYKH U
peaNbHOM )KU3HU, HHTEPIIPETAIHS
MOJTY4YEHHBIX Pe3yJbTaTOB

[IpuMeHeHne HEpaBEHCTB K

PELICHUIO0 MAaTEMATHYECKUX 3a1a4 U

103 3aJa4d U3 pa3iIMyuHbIX oOsacTen
HayKH U pearbHOU KU3HH,
HMHTEpIIpEeTalus NOJIy4YCHHBIX

pe3yabTaToOB

Kontponbnas pabora: "Cucremsi
104 palOHAJIbHBIX, UPpPALlMOHATIBHBIX
MOKa3aTeIbHBIX U

Jorapu(pMUUECKUX ypaBHEHUN"

105 PanvoHnaneHbIE ypaBHEHHUS C
rapameTpamMmu




106

PanmonansHble HEpaBEHCTBA C
napameTpamu

107

108

109

PanmoHanbHBIE CUCTEMEI C
rapaMmeTpamu

HppanmonanbHble ypaBHEHUS,
HEPABEHCTBA € ITapaMeTpamMu
HppanmoHaibHbIe CUCTEMBI C
napaMeTpamMu

110

111

Iloka3arenbHble ypaBHEHU,
HEPAaBEHCTBA C IapaMeTpamMu
IToka3aTenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue ypaBHeHUs,
HEepaBEHCTBA C apamMeTpamu

113

114

Jlorapudmugeckne CUCTEMBI C
napameTpamu
TpuroHoMeTpuIECKHE ypaBHEHHS C
napameTpamu

115

Tpuronomerpruyeckue HepaBeHCTBA
C rapaMeTpamMu

116

117

118

119

TpUroHomMeTpu4ecKue CUCTEMBI €
rapameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJEIIEH
peanbHBIX CUTYALUH C IIOMOLIBIO
YpPaBHEHHUH € ITapaMeTpamMmu

HOCTpOCHI/IC N UCCIICOOBAHUC
MaTeMaTHYEeCKUX MOoAeeH
PCAIBbHBIX CI/ITyaHI/Iﬁ C IIOMOIIBIO
CUCTEM ypaBHeHI/II\/'I C lapaMeTpaMu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYAIUH C TOMOIIbIO
CUCTEM yYpaBHEHMH C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
rnapameTpamu”

121

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3als 3HaHUH:
"YpaBHenus"




[ToBTOpenue, 060061IeHNE,
122 CUCTEMAaTH3AIN SHAHWN:
"VpaBuenus"

[ToBTOpenue, 060061IeHNE,
123 CHCTEMAaTH3allus 3HAHUI:
"VpaBHenus. CucteMbl ypaBHEHH"

[ToBTOpenue, 060061IeHNE,
124 CUCTEMATHU3AINI SHAHUN:
"HepaBencrsa"

[ToBTOpEeHME, 0000MIIEHNE,
125 CUCTEMAaTH3AINA 3HAHUIL:

"HepaBencrsa"

[ToBTOpEeHME, 0000MIIEHNE,

126 CUCTEMAaTH3alNs 3SHAHUN:
"HepaBenctna"

[ToBTOpeHme, 06001ICHNE,
127 CUCTEMaTHU3aIMs 3HAHUMN:
"IIpousBosiHas u e€ npuMeHeHue"

[ToBTOpeHue, 06001mEeHNuE,
128 CHCTEMAaTH3alUs 3HAHUI:
"[IpousBonHas u e€ npuMeHenue"

[ToBTOpeHME, 0000MIIECHNE,
129 CHCTEMATH3allHs 3HAHMIA:
"[IpousBonHas u e€ npuMeHenue"

[ToBTOpenue, 06001IeHNE,
130 CHCTEMAaTH3alus 3HAaHW:
"NHTerpan u ero npuMeHeHue"

[ToBTOpenue, 06001IEHNE,

131 CHCTEMAaTH3allus 3HAaHW:
"®yHkuun"
[ToBTOpenue, 06001IEHNE,
132 CHUCTEMATHU3AINI SHAHUN:
"Oyukun"

[ToBTOpenue, 06001IeHNE,

133 CHCTEMATH3aIUs 3HAHWIL:
"®yHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpobHAs paboTa

[ToBTOpenue, 060061IeHNE,

136
CHUCTEMAaTH3alMsl 3HAaHUU




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

IInaTdopmbl 4 pOorpaMMbl AJIsl BUI€0- HHTEPHET KOH(EepeHUCBA3M:
https://sferum.ru/

JJIEKTPOHHBIE Y4eOHUKH U MIOCOOMS:

I{udpoBbIe TEXHOJOTUH JUISI COBPEMEHHOTO 00pa3oBanus — I pymmna KOMIOaHUN
«IIpocBemenney (prosv.ru)

HOb — HanmonansHas 31eKTpoHHAast OMOIMOTEKa — CKavyaTh M YUTATh OHJIAH
KHMTH, IMCCepTallnH, yueOHbIe mocobus (rusneb.ru)

AI[aHTI/IDOBaHHaH BCpPCHA HQB, JJI UCTTIOJIB30BAHM A MHBAJIMAAMH M JIMITAMU C
OIrpaHNMYCHHBIMH BO3MOKHOCTAMH 3A0POBbA

Inardopmsbl 11 00yueHHs1, CAMONOATOTOBKH, CAMOKOHTPOJISI 1 KOHTPOJISI
3HAHUIL:

- Poccwmiickas anmektpoHHas mkosa: resh.edu.ru

- YVuu.py (https://uchi.ru/)

- Sl-xmacc: https://www.yaklass.ru

- Slunexc Pemeturop — http://ege.yandex.ru

-DenepanbHblii UHCTUTYT nenarorndeckux usmepenuit — OIEHY « Uy (fipi.ru)
- denepanbHbBIN EHTP TecTUpoBaHus — http://www.rustest.ru

CAAM I'MA: Pemy OI'D, EI'D, BIIP, I'BD, IIT — 2022 (sdamgia.ru)
Bungeoypoknu:

- bubimorexka Mudoypox https://iu.ru/video-
lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect
CepBuCHI CONIPOBOXKACHUS Y4eOHOH, BHEYPOUHOH M IIPOCKTHOM 1eATEJIbHOCTH:
O6pa3zoBarenbHas maatdopma LECTA - onsaitH oOpa3oBaTeabHbIN TPOCSKT
(rosuchebnik.ru)

WuTepHer-nopTan (mpe3enrarun): http://www.myshared.ru/

DJIeKTPOHHBII KYPHAJ, THEBHUK:
- CereBoii 'opoa. O6pasoBanue (egov66.ru)



https://sferum.ru/
https://digital.prosv.ru/user/
https://digital.prosv.ru/user/
https://rusneb.ru/
https://rusneb.ru/
https://rusneb.ru/blind/
https://rusneb.ru/blind/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://ege.yandex.ru/
http://fipi.ru/
http://www.rustest.ru/
https://sdamgia.ru/
https://iu.ru/video-lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect
https://iu.ru/video-lessons?utm_source=infourok&utm_medium=videouroki&utm_campaign=redirect
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
http://www.myshared.ru/
https://sgo.egov66.ru/
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