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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI (popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUH pa3BUTUS SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OpMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllUd  TIOJYYEHHBIX  pEUIeHWH, 3HAaKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4YeOHbI Marepuan, CIoCOOCTBYIOIIUN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtoguku oOOydeHHs] anredpe M HavajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COAECPKATEIBbHO-METOAUYECKUE TuHUMU: «YHucna
U BbIUMCIIEHU», «DyHKUIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Havana
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M JOoruka». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTENEHHO HACHIIAasCh HOBBIMH TeMaMd W paszaenamu. JlaHHbIN
y4eOHBI Kypc SBISI€TCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEeOuHseT B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBAlOT BcE Oosee
IMIUPOKUM MaTeMaTHUECKUM aIllapaToM, Y HUX MOCIEeI0BaTeNIbHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YEeCKyl0 MOJelb pealbHON
CUTYyallud, TPUMEHSTh 3HAHUS, MOJyYeHHbIE MPU U3YYEHUN y4eOHOTro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuupuyecKkue 3aJaud M OIEepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHUCEN.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbrate oOydaromuecs OBJIAIEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UcclieIoBaHNM (YHKIUN C TIOMOILBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKEHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  pabOThl C  CHMBOJIbHBIMH  (OpMaMH,  TpPEJICTABICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HCIOJIb3YeTCs I PEeIIeHHs NMPUKIAAHBIX 3am1ad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUN U PeaTbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHNCICHUMH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb € palMoOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIEHb OT OJAHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peneHns
Jorapu(pMUYECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIIHL. IIpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE OINPEACIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYalluH C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms yskiuit. I'paduk QyHKIuu. iaeMeHTapHbIE MpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTpeCcCHy. JINHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncino e. @opmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKUMH HENPEPHIBHBIX Ha OTpe3ke. Metoa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast ~ CyMmMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IMPOLECCOB M SBICHUM, NPHU PENICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [[pumeHeHne npu3HAKOB JIETUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4uciia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpadukoB (QYHKIUN IS HCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoONbIIEro W HAUMEHBIIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbiX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe

MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.
[NDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHMCKOro  OOIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHIA,
MPOLIETyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE



B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HUJIEHTUYHOCTU, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAaHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (GU3U4ecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W peanu3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yecKkoMy  OOpa3oBaHUI0O U
CaMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaMpaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhl, TIOHUMAHUE BIUSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
Cpebl, 0CO3HaHUE II00aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWK JUIsl pernieHus 3agad B 00JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
IIOCJIEACTBUN U1 OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd U  OOIIECTBEHHOM  MpPAaKTHUKW, [OHUMAaHHE
MaTeMaTHYeCKON HaykKu Kak c(epbl UYeIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYILECTBIISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBus:

BBISIBIISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENICHHS MMOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKALUY,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAUTEIIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIECHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITOJIB30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIEJOBAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOT0 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENBHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONEHHUSA, HWCCIENOBaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
IIPEATNIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeOUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WTIOCTPUPOBATh rpapuuecKy;

OLICHUBATH HaJEXKHOCTD uH(popmaun 1o CaMOCTOSATEIIBHO
c(OpPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITOHMCK
pEIIIeHUS, COIOCTAaBISATh CBOM CYXJACHUS C CYXICHUSAMU JPYTUX YYaCTHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaAHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Yy4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJIAITh IJIaH, aJITOPUTM PELICHUsS 3a/1auH, BEIOUpATh CIIOCOO PELIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara peLIeHUs
MaTeMaTUYECKOU 3a7a4H;



MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeaeisiarh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOW JCHCTBHSA C JPYTUMH UWICHAMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOETO BKJAajJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenuss B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OECKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATBFHOE YHCIO0, MHOXKECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUIKY U
OILICHKY PE3yJbTaTa BHIYMCIICHUI;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IEJIbIM IOKa3aTesieM,
WCIIOJIB30BaTh MOJIXOMSIIYI0 (POpMY 3anucH JEHCTBUTEIBHBIX YUCEI JJISI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: APUPMETHUCCKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTNEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(M UHKcHa, AECATHUYHBIE H
HaTypaJbHBIC JIOTAPU(DMBL;



cBOOOJIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METO/Abl PEIICHUS PaAlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMi, KOPHH MHOTOWIECHA, MPUMEHAThH
JIeJICHEe MHOI'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
ISl pEIeHUs 3a/1ayY;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMHI,
MAaTpUla, ONPEAECIUTENIb MAaTpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOWMCTBA ONPENEINTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAa4YeHUs,
NPUMEHSTh ONPEACIIUTENIN [IJII PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIIMU C MOMOILBIO CUCTEMbI JJUHEWHBIX YPABHEHUH,
WCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAETUTENEH,
WHTEPIIPETUPOBATH MOJYYEHHBIN pPE3yJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBITIOJIHATH MPE0OPa30BaHUS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTEIEHH C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHH;

CBOOOJTHO OTEPUPOBATH TOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTeIbHBIC U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA MPOBEPKY KOPHEM;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECcKre (HOpMYJIbl JUisl MpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKEHU;

cBOOOIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
NPUMEHITh  HEOOXOAUMbIe  (POPMYJBI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHU;

MOJICIUPOBATh peajbHBIC CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAXKEHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, MCCIEN0BaATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMM U TPaPuKu:



cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKIUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKiuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB QyHKINI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanueckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (pyHKLIMH, HaumOoJblllee M HaUMEHblIee 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKLMS C HATypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajlbHbIM U LIEJIBIM
nokasaresieM, rpauk KOpHs N-Oi cTemneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(yHKUIHH, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHUE U MIOCTPOECHUE UX TPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTeNbHAs U JorapupmMuyeckas
(yHKUHMH, UX CBOMCTBA U TpauKH, HUCIOIb30BAThb MX TIpAQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku GYHKUUNA IS UCCIIEIOBAHUS TMPOLIECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3a/Jad MPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHUIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
NIOCJIEOBATENBHOCTE, MOHOTOHHBIE M OTpPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka GyHKIINH;

cBOOOIHO OINEpUpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLICHUs 3a/1a4;



cBOOOJIHO OMNEpHpPOBaTh TMOHSATUSIMU: TepBas U BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIHNH,

BBIYMCIIATH MTPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXECTBO, ONEpalud  Haj
MHO>ECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIpPEAEIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, JOKA3ATEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIINE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOIO aHaIU3a:

Yuciia 1 BbIYHCICHHSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEN, UCIOJIB30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

cBOOOZIHO ONEpUpOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3aluChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUNUCIICHMUS;

CBOOOJHO OMEpUPOBATh MOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopme, BBIMOJIHATH apu(PMETUUECKUE ONEepali ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTeJbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO OMEPHUPOBATH MOHATUSIMU: CHCTEMA M COBOKYIMHOCTh YPaBHEHHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CICACTBUSA, HAXOAUTh PEILCHUS



CUCTEMBI M COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppaLHOHAJIbHBIE, MOKa3aTelIbHbIE,
jgorapupMuyecKkue UM TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKale MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIUPOBATh pEaJlbHble CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIAThH
BBIDAKCHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTPOUTHh TpaUKH KOMOO3UIMH (YHKIUH C TOMOILBIO 3JIEMEHTAapHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTpE3KE;

UCIIOJI30BaTh MPOM3BOJHYIO [UJISi HAXOXKJICHHUS HAWIY4lIero peleHus B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAJIbHO-DKOHOMHYECKHMX, 3ajadax, i
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMysol WiH
rpadukom;

CBOOOJHO  ONEpHUPOBATH MOHATHSIMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HaXOAWTh IEPBOOOpA3HBIC AJIEMEHTAPHbIX (QPYHKUMNA W BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;

UMETh TMpPEACTaBICHUE O MATEMaTHYECKOM MOJCIMPOBAaHUU Ha MpUMEpPE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pemars NpUKIaJHbIEe 337a4d, B TOM YHUCIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m MPOrpaMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 I/ICCJ'IG,HOBaHI:Ie (GYHKIHH C ITOMOIIIBEO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaiibHbIe, TOKa3aTeNIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie ynucna 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTebHbIe
padoThbI padoTsbI pecypenr
1 [TpumeHeHne TPON3BOIHOMN K HCCIICTOBAHUIO 1
(GyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHne TPON3BOIHOMN K HCCIICTOBAHUIO 1
(bYHKIMI T HAa MOHOTOHHOCTbD U 9KCTPEMYMBI
3 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumeHeHne TPON3BOIHOMN K HCCIICTOBAHUIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3HA4YeHHUs1 HeTIpephIBHOM (pyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
8 3HA4YeHHUs1 HeTPephIBHOHN (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOoIIbIIero ¥ HANMEHBIIIETO
9 3HA4YeHHUs HeTPephIBHOHN (pyHKIIMM Ha 1

OTPEC3KC




10

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIEero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

12

13

14

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HAXOXKACHUA
HaWJIyqlIero pCuICHUA B IIPUKIIAIHBIX
3aJadax

[IpuMeHeHne MPON3BOTHOM JIJIsT HAXOXKICHUS
HAWTYYILEro PEelIeHUs B MPUKIATHBIX
3amagax

15

[Ipumenenne npou3BOTHOM JUIs
OTIpe/IeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduKom

16

[IpuMeHeHne npou3BOHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyson Uiu
rpaduKom

17
18

Kowmnozunus ¢pyHkimit

Komnozunus GyHkiumit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TUIOCKOCTH

99 Konrponsnas pabdora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XIECHHS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Brrauciienue onpeneaéHHOT0 HHTETpaja 1o
dbopmyiie Hetorona-Jlelioamma

08 Brrauciienune onpeneaéHHOTO HHTETpaja 1o
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTerpana Ui HaX 0K ICHUS
Ioaiel IIOCKUX GUryp

30 [TpuMeHeHHe HHTETpaIa TS HaX OXKICHHS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
YpaBHEHUI

39 [Tpumeps! pemenuit AudGepeHnambHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBaHUE PEaTbHBIX

33 MIPOIIECCOB C MTOMOIIBIO UG (HepeHIIMATHLHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u




uHTerpan”

Tpuronomerpuyeckue GyHKINH, UX

35 . 1
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX 1
CBOWCTBA U IrpaQuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpuYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

48 KonrtpomnsHas pabdora: "['padukn 1




TPUTOHOMETPUYECKHUX (YHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

OcHoBHBIC MCTO/JbI pCHICHUS MOKAa3aTCIbHBIX

49
HEPABCHCTB

50 OcHOBHBIE METOBI PELICHUS MTOKa3aTeNbHbIX
HEPaBEHCTB

51 OCHOBHBIE METOBI PEUICHUS TTOKAa3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHBIE METOBI PEIICHUS TTOKA3aTSIbHBIX
HEPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapu)MUUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
UPPAaIMOHATILHBIX HEPABEHCTB

58 OcHOBHBIE METOBI PELICHUS
HPPAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
HppaIlMOHATIFHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

61 I'padmyeckue MeToAbI perieHus

MPPALMOHAIIBHBIX YPABHEHUN




62

I'padmueckue MeToAbI pelieHUs
UppaIMOHAILHBIX YPaBHEHHMA

63

64

I'padmyeckue MeToAbI perieHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToAbI pelieHUs
JorapupMHUUECKUX YPaBHECHUI

66

67

I'padmyeckue MeToabI peHieHUsS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapu)MUUYECKUX HEPABEHCTB

68

I'padrueckue METOIbI pEeLICHNUS
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

69

70

71

72

I'paduueckue MeToabI pelICHMS
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

I'paduueckue MeTo bl peLeHus
MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

KonTponbhas pabora: "UppatnmonanbsHele,
noKa3zaTeJbHbIE U Jorapudmudeckue
HepaBeHCTBa"

73

KommiekcHele uncna. AnreOpandeckas u




TPUTOHOMETpHUECKasi (POPMBI 3amucu
KOMILIEKCHOT'O YHCiIa

KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YU CJIaMU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oi1 ctenesu us
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMIUIEKCHOTO YHClia
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aja4

82 Kontponbhas padora: "KomruiekcHble
gucia"

83 HatypanbHble 1 1ie5bie yncia

84 HarypanbHble u niensie yucna

85 [TpumMeHeHre TPU3HAKOB JAETMMOCTH IENTBIX
qucen

86 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX

YHUCCJI




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTHU LICIIBIX

87 yucen: HOJl u HOK

88 [IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX

91 yuces: aropuT™ EBknnia ais pereHus
3a]1a4 B LIEJIBIX YMCIIAX

92 Kontposnbhas padora: "Teopus menbix
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIECTBUSA
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEMN palMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PELLIEHUS CUCTEM U

96 COBOKYIHOCTEH UpparumOHAIbHBIX
ypaBHEHUU

97 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYMHOCTEM MOKa3aTeNbHBIX YPAaBHEHUI

08 OCHOBHBIE METObI PELIEHUSI CUCTEM U

COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI




99

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUU

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

101

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3NMYHBIX 001aCTe HAYKH U pealbHOM
YKU3HM, HHTEPIIPETALUs 0JY4EHHBIX
pEe3yJIbTaTOB

102

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs 0JY4CHHBIX
pE3yJIbTaTOB

103

IIpuMeHeHrEe HEPAaBEHCTB K PEILIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHOMN
YKWU3HU, HHTEPIIPETALUs TOJTY4CHHBIX
pE3yJIbTaTOB

104

105
106

Kontposnbnas pabora: "Cuctemsi
palrOHAIBHBIX, UPppAllUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIEcKux
ypaBHeHUH"

PanunoHannHBIC YpaBHCHUA C MapaMEeTpaMu

PannonansHble HepaBeHCTBa ¢ TapaMeTpamMu

107

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu




HppanuonanbHble ypaBHEHUS, HEPABEHCTBA

108
C rmapaMeTpamMu

109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu

110 IToka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHHsI, HEpaBEHCTBA
C rapamMmeTpamMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpudecknue ypaBHEHUS C
napameTpamu

115 Tpuronomerpudeckne HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckne CHCTEMBI C
napameTpamu
ITocTpoenue u uccieoBaHue

117 MaTeMaTHYECKUX MOJIEEeH peabHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccieoBaHue

118 MaTeMaTHYECKUX MOJIeel peanbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu
ITocTpoenue u uccieq0BaHuE

119 MaTeMaTHYECKUX MOJIEel peanbHbIX
CUTYyallU C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢




napamerpamu”

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

121
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTOpeHue, 060061IeHNe, cUCTeMaTH3alus
3HaHuii: "HepaBeHncrna"

125 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

127 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "Oynkun"

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 Hrorosast koHTpoIbHAs paboTa




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




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

* Maremartuka. Anre6pa N HadaJla MaTEMAaTU4YCCKOI'O aHaJIn3a, er]y6J'IeHHO€
oboyuenwne, 10 kmacc/ Mepzmsak A.T'., Homuposckuit JI.A., [TomsikoB B.M.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
((I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021/reshenie-
ratcionalnogo-uravneniia-svodiashchegosia-k-kvadratnomu-9118/re-11dca44f-

4dfe-4615-b30c-bdc8d773d1ef






