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MNOACHUTEJBHASA 3AIINCKA

VYyebHblii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIM3a» SBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0yYaroMIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUpYeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaliu3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YIKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HHUQPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb, JOKa3bIBaTh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIATh NEAYKTUBHO, HUCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa M Hayaia MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpIPETAllUK  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crnenuduky ydeOHOH
JEATEeIIbHOCTH, TpeOyromed MpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JeATETHHOCTHBIN TPUHITUI O0y4CHHS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hadana



MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa M JIoTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOANUECKUE JMHUM HU3YyYaloTCs Ha TMPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
y4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYCCKUM aIapaToM, Y HUX MOCJIEeIOBATEIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHHE  yJenseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOIIMMCsI MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX TMPUMEHEHHS JUIS PEIICHUS Pa3iHyYHbIX 33734
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, IOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a/1a4d M 3a7]a49 Ha HAXOXKJECHUE HAMOOJBINX U HAUMEHBINX 3HAYCHUN (YHKIIUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COZIEpKaINX CTEMEHU U JorapupMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ]a4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NeperyieTaeTcsl ¢ APYrUMU JIMHUSMH Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToMm OoOJblIOE BHUMaHUE
yaensiercss (OpMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIENOBATh TMOJYy4YeHHbIC (YHKIHUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYT KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK y HHUX TMOSBJISIETCS BO3MOXKHOCTh CTPOHUTH
rpaduKy  CIOXKHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJCJIEH pealbHbIX CHUTYyaIlUi,
MO3BOJIIET HAXOAWTh HAWIydlllee pelieHne B TMPUKIAAHBIX, B TOM YHCIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW paclo3HABaTh MPOSBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HAIOT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas JTMHUA «MHOXECTBA U JIOTUKa» BKIIIOYAET B
ceOsl IJIEMEHTbl TEOPUUM MHOXKECTB M MAaTEMaTU4YECKOW JIOTMKH. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTHUKd W €€ TPUIOKEHHH, OHHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCHMIUIMHBL M MX MPWIOKEHUs B eAauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXKHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTE€MaTHKU KaK HayKd CIeAyeT MpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JOTHUECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca WIMPOKO HCHOJB3YyeTCs AJIs pelleHUs NpUKIaIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHMs MPHUKIAIHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hegenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUN U PeabHOM KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypaJbHON CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCJIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHUSI. OcHOBHBIC METO/IbI peuieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPEACTUTENS ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms pyukiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



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

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, anropurma EBkiuaa A peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
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.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1adH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iudyve M CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMN U OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH IPUUHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kJjacce oOyyaromuics TOJYYHUT CIIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIE BBIYUCIICHUS, TTPaBUJIa OKPYTICHUS, IPUKHUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBATh MOHATHEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIIECJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHU MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEOOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasareyieM, rpaguk KOpHsS N-Oi cTemneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (QYHKUMA JI9  UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHBIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppallOHAIBHBIE, II0KAa3aTeJbHbIC,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W UCCIEIOBAHUS pPealbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YLIEr0 pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



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

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3aa4d, B TOM YHUCIE COIHUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /it KoHnTpoJbHbie IIpakTHYeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
MHOXECTBO 1EUCTBUTEIIBHBIX YHCEIL.
MHorounensl. PaninonansHbie 24 1
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN
Oynknuu v rpadpukn. CTeneHHas 12 1 https://resh.edu.ru/subject/lesson
(GYHKIHUS C IETBIM ITOKa3aTelieM /5175/start/326685/
Apudmernueckuii KOpeHb N-0it
creneHu. MppanuoHaabHbIe 15 1
YpaBHEHUS
IToka3zarenbHast QyHKIMSL. 10 1
IlokazarenabHble ypaBHEHUS
Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
TpuronomeTpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHUs
ITocnenoBareabHOCTH U POTPECCUH 10 1
HenpepriBable GhyHKIUY. 20 1
[IpousBoaHas
[ToBTOpeHue, 060061IeHNE, 5 5
CHUCTEMAaTH3alysl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPO'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJibHbIE
nporpaMmMsbl Bcero IIpakTuyeckne padoTsl oOpasoBaTe/bHbIE pecypChl
padoThI

1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 99 1 https://resh.edu.ru/subject/lesson/
MPOU3BOAHOMN 3976/start/201104/

2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduku TPUTOHOMETPHUECKUX

3 ¢bynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBA

4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1
norapupMHUECKHE HEPABEHCTBA

5 KomriekcHsie yncna 10

6 Harypanbnblie u 1iensie yucia 10
CucteMbl pallMOHAJIBHBIX,

7 MPPAaLMOHAIIBHBIX TIOKA3aTEIbHbIX U 12 1
Jorapu(PMUUECKUX ypaBHEHUI

8 3aza4yu ¢ mapaMmeTpamu 16 1

9 [ToBTOpEHwUeE, 0606HI€HIiIe, 16 9
cHCTEeMaTH3aIus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 136 10 0

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

MHO0k€eCTBO, Onepauy Hal
MHO’KECTBAaMH U MX CBOICTBa
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeopeTHKO-
MHOKECTBEHHOT'O arapara
JUISL peleHus 3a/1a4

PanumonaneHble yncna.
OOBIKHOBEHHBIC U
JECSITUUHBIE IpOoOH,
MPOLIEHTHI, 0ECKOHEYHBIE
NePUOANYECKHUE TPOOH

PanumonansHble yncna.
OOBIKHOBEHHBIC U
JECSITUUHBIE TpooH,
MPOLIEHTHI, 0ECKOHEYHBIE
NepPUOANYECKHUE TPOOH

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MPUKIAIHBIX 3a71a4

[Tpumenenue apobeit u
MPOLIEHTOB IS PELIEHU
MPUKIAIHBIX 3a71a4




JlelicTBUTEIbHBIEC YHCIIA.
PammonansHbie 1
HMppanyoHaJbHbIC YUCTIa

ApudmeTndeckre onepanuu
C ICUCTBUTEILHBIMU
YUCIIaMU

10

11

12

13

14

Monyib 1eMCTBUTEIBHOTO
qyCjIa ¥ €ro CBOMCTBA

[TpubmmxéHHbIC
BBIUKCJICHHUS], TTPaBUIIa
OKpPYTJICHUS, IPUKHJIKA U
OIICHKA pe3yJibTara
BBIUMCIICHUM

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JpOOHO-
palMOHABHBIX YPaBHEHHUN
HEpaBEHCTB

OcHOBHBIE MCTOJBI pCHICHUA
LEJBIX U JpOOHO-
palMOHABHBIX YPaBHEHHUN
HEpaBEHCTB

15

MHorousieHs! OT OHOMI
nepemMeHHou. /lenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

https://resh.edu.ru/subject/lesson/52
98/start/326969/




16

MHOTOYJICHBI C IEITBIMU
koa(urmentamu. Teopema
Buera

17

18

19

20

21

Pemenne cucreM TUHENHBIX
ypaBHEHUI

Penrenue cucrteM THMHEHHBIX
ypaBHEHUH

Marpuia cuctemsl
JUHENHBIX YpaBHEHUH.
Onpenenurens MaTpULbI
2X2, ero reoMeTpuueCcKuii
CMBICTT I CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTPULbI
2X2, ero reoMeTpuueCcKuii
CMBICJI U CBOWCTBA;
BBIYHCIICHUE €T0 3HAUCHUS
[IpumeHeHue onpenenuTens

JUISL PELLIEHUS] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

22

Pemenne npukiiagHeIx 3ama4y
C IOMOIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://resh.edu.ru/subject/lesson/38
12/start/158950/

23

24

Pemrenne npukiiagHeIx 3ama4y
C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

KonTtponbhas pabora:
"PaninoHanbHbIE ypaBHEHHUS




1 HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIHS, CITOCOOBI 3aJaHUS
¢ynkunu. Bzaumuao
oOpaTtHbIe GYHKIUH.
Komnosunus ¢pyHkuumit

https://resh.edu.ru/subject/lesson/51
75/start/326685/

26

27

28

29

30

I'padpux hyHKIIM.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIII

OO6nacTp omnpeneneHus u
MHOYECTBO 3HaUCHHH
¢ynkunu. Hynu ¢pysaknuu.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YeErHble U HEYETHBIE
¢bynkuuu. [Tepuoanueckue
¢yukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbiee u
HauMEHbIIIee 3HaYCHNE
(GYHKIIMHM Ha IPOMEKYTKE
JIuHeiHas, KBaipaTU4Has U
IpoOHO-THHENHHAas PYHKIUH

31

DJleMeHTapHOe
UCCIIEIOBAaHHE U TIOCTPOCHUE
rpauKoB 3TUX QYHKIUN




32

DJIeMEeHTapHOE
UCCIICIOBAaHKE U TIOCTPOCHUE
rpaduKoB A3TUX QYHKIIUNA

33

CrerneHn ¢ LEIBIM
nokasareijieM. bunom
Hrrotona

34

35

36

CreneHn ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

Crenennast GyHKIHS C
HaTypaJbHbIM U LEJIBIM
noka3zareiieM. E€ cBoiicTBa n
rpaduk

KoHTtposbHas padoTa:
"Crenennas ¢pynkius. Eé
cBoiicTBa u rpapuk"

37

ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA

38

ApudmeTnueckuiit KopeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

39

40

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKEHHM, COAEPIKALUX
CTEIIEHU U KOPHU
[IpeoOpazoBaHus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU




41

[IpeobpazoBanus YMCIOBBIX
BBIPXKEHUH, COMIEpKAIIUX
CTEIICHU ¥ KOPHU

42

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MPPALMOHATIBHBIX
ypaBHEHUH

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
MPPALMOHATIbHBIX
YpaBHEHUN

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIICHUs
MPPALMOHATIBHBIX
yYpaBHEHUU

45

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPALTUOHAIBHBIX
ypaBHEHUH

46

47

48

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU HPPATUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nnepexoanl B
pPCIICHUN UPPALTUOHAJIBHBIX




ypaBHEHU I

49

50

51

52

CgoiicTBa u rpaduK KOpHS
N-0#f cTeneHu KaK (PyHKIH
00paTHOM CTENeHu C
HaTypaJIbHbIM I10Ka3aTeleM

CgoiicTBa u rpaduK KOpHS
N-oii cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM MOKa3aTeeM

KonTponbhas pabora:
"CpoticTBa u rpaduK KOpHs
N-0il CTeneHu.
HppaunonaibHbie
ypaBHeHuUA"

CreneHb ¢ paliMoHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHs ¢ pallMOHATbLHBIM
oKa3aTejieM U €€ CBOICTBa

54

55

CreneHs ¢ paliMOHAIbLHBIM
IIOKa3aTeseM U €€ CBOMCTBA
[Toka3zarenbHas GyHKIMS, €€
CBOMCTBa U rpadpuk

56

Hcnonws3oBanue rpaduka
(byHKUINU 1715 pelIeHus
yYpaBHEHUN

57

Hcnons3oBanue rpaduka
GYHKIMY JUIS] peleHUs]
ypaBHEHUU




58

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEILICHUS
[IOKa3aTeIbHbIX YPaBHEHUN

59

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUA
II0Ka3aTeJIbHBIX YPAaBHEHUI

60

61

62

IToxazarenbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUI

KonrponsHas padora:
"ITokazarenbHast PYHKIIHSL.
[loka3zaTenbHble ypaBHEHUA"

Jlorapudwm yucna. CBoiicTBa
norapudma

63

64

65

Jlorapudwm gucia. CBoicTBa
norapupma
Jlorapugm umncna. CoiicTBa
Jorapudpma
JlecaTuvHbIC U HATYypaJIbHbIE
J0rapuQpmbl

66

67

68

JlecaTnuHbIe U HaTYpAJIbHBIC
aorapudmsl

[IpeobpazoBanue
BBIPAXXCHUH, COJIEPIKAIINX
sorapudmbl
[IpeobpazoBanue
BBIPAKCHUH, COJIEPIKAIINX
Jorapupmbl




69

[IpeobpaszoBanue
BBIPXKEHUH, COMIEpKAIIUX
JorapudMbl

70

Jlorapudmmueckas
¢byHnkuus, e€ cBONCTBA U

rpaduk

71

72

73

Jlorapudpmuueckas
¢dyHkIus, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
YpaBHEHUN

Hcnons3oBanue rpaduka

(byHKLIMU 1715 peleHus
YpaBHEHUN

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEILICHUS
norapuGMUUECKUX
yYpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI PEILICHUS
norapuGMUUECKUx
YpaBHEHUNU

76

Jlorapudpmuaeckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
norapuMUIeCcKux




ypaBHEHU I

77

78

79

80

PaBHOCHIIBHBIE IEPEXO/IBI B
peleHnn JorapupMUIECKuX
ypaBHEHUU

PaBHOCHIIbHBIE TTEPEXO/BI B
pelIeHuu JorapupMUIECKuX
ypaBHEHUH

KonTponbhas pabora:
"Jlorapupmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHeHuUs"

CuHnyc, KOCUHYC, TAaHTE€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra

81

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHT€HC YHCIIOBOTO
apryMeHTa

82

83

84

ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKHX
(GYHKLIUH YUCIOBOTO




aprymeHra

85

Tpuronomerpudeckast
OKPYXHOCTb, OIIpEIeJIeHHE
TPUTOHOMETPUUYECKUX
(GYHKUINH YUCIOBOTO
apryMeHra

86

87

88

OcCHOBHBIE
TPUTOHOMETPUUECKHUE
bopmybl

OCHOBHBIE
TPUTOHOMETPHUYECCKHE
bopMyIbI

OCHOBHBIE
TPUTOHOMETPHUYECKHE

bopMyIbI

89

OCHOBHBIE
TPUTOHOMETPHUICCKHE

bopMmybI

90

91

92

[Ipeo6paszoBanue
TPUTOHOMETPUYECKHUX
BBIPKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKEHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

93

[TpeoOpa3zoBanue




TPUTOHOMETPUUECKUX
BBIPAXKECHUI

94

95

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUI

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

97

Pewenne
TPUTOHOMETPUUECKHUX
YpaBHEHUN

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

99

100

101

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pewenne
TPUTOHOMETPUYECKUX
yYpaBHEHUU

KonTtponbHas pabora:
"TpUroHOMETpUYECKUE
BBIPAXKECHUS U
TPUTOHOMETPUYECKHE
ypaBHeHHUA"




102

103

104

IlocnenoBaTenbHOCTH,
CIoCcoOkI 3aJaHuUs
MMOCJIEIOBATEILHOCTEH.
Metoa MaTeMaTUUECKOH
WHIYKIIUU
MOHOTOHHBIC U
OTpaHUYCHHBIE
MTOCJICIOBATEILHOCTH.
Uctopus ananuza
OECKOHEYHO MAaJbIX

Apudmerndeckas
nporpeccus

105

106

I'eomerpuueckas
Iporpeccus

beckoneuHo yObiBaromiast
reOMETPUYECKast IPOrPeCCUs

107

CyMMa 0eCKOHEUHO
yObIBaro1eit
T€OMETPUYECKOU
IIPOrPECCUm

108

JIvnHeHbIN u
HKCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIvuHeiHbI u
SKCHOHEHIIMAIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB




Hcnonb3oBanue nmporpeccuun
JUISL pEIICHUS PeabHbIX

110
3aj1ay MPUKIIAHOTO
Xapakrepa
KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U
nporpeccun”

112 HenpepjblBHHe GyHKIMN U
UX CBOWCTBa

113 Touka pa3pbiBa. ACUMITOTHI
rpaduxoB QyHKINN

114 CgoiicTBa (yHKIMH
HEMpEepPbIBHBIX HA OTPE3Ke

115 CgoiicTBa (yHKIMH
HETPEPHIBHBIX HA OTPE3Ke

116 Metoa nHTepBaIoOB A
pellIeHNs HEPaBEHCTB

117 Meto1 UHTEPBAIOB AJISt
pelIeHusi HepaBeHCTB

118 Meto1 UHTEPBAIOB IJISt
pelIeHusi HepaBeHCTB
IIpuMeHeHne CBOMCTB

119 HETPEePbIBHBIX (QYHKIMNA 115
peleHus 3aaa4
IIpumMeHeHne CBOWCTB

120 HETPEePbIBHBIX (DYHKIMNA 115
peleHus 3aaau

121 [lepBast u BTOpas




POU3BOJIHBIC (PYHKIIUU

122

123

Onpenenenue,
F€OMETPUUYECKUN CMBICIT
MIPOU3BOAHON

Onpenenenne, GU3NIECKUMA
CMBICJI IPOU3BOAHOMN

124

YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIUN

125

126

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH
[TIpouzBoankIe
3JIEMEHTAPHBIX (PYHKIIHHA

127

[IpousBoaHbIE
AIIEMEHTAPHBIX ()YHKIIHNA

128

129

130

[IponsBoHas cymmBl,
MIPOU3BENICHUS, YaACTHOTO U
KOMIIO3UIIMHN (PYHKIIMH

ITpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMIIO3UIIMHN (PYHKIIHMH
ITpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

131

KonTponbhas pabora:
"IIponsBogHas"

132

[ToBTOpenue, 060061ICHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"VpaBHenus"




[ToBTOpenue, 06001ICHNE,

133 cucTeMaTu3alus 3HaHWil: 1
"(DYHKHI/II/I"

134 Hrorosast KOHTpoOJIbHASA 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpEHHE, 0606H16HI:I€, 1
cHCTeMaTu3aIys 3HaHUH

BIIEE KOJIMYECTBO HACOB
OBIII OJ1 CTBO HACO 136 10

[10 [TIPOT'PAMME




11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTtpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

IIpumeHeHue

MPOU3BOJHOM K

WCCIICIOBAaHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U

9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3976/s
tart/201104/

IIpumeHeHue

MPOU3BOJHOM K

WCCIICIOBAaHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U

9KCTPEMYMBI

[IpumeHeHue

MPOU3BOIHOM K

UCCIIEIOBaHUIO (PYHKIIHH 1
Ha MOHOTOHHOCTb U

JKCTPEMYMBI

[IpumeHeHue

MPOU3BOIHOM K

UCCIIEIOBaHUIO (PYHKIIMH 1
Ha MOHOTOHHOCTb U

KCTPEMYMBI

[IpumeHenne
MPOU3BOIHOM K
UCCIIEIOBAaHUIO (PYHKIIHM
Ha MOHOTOHHOCTb U




JKCTPEMYMBI

[Ipumenenue
MPOU3BOJHOM K
WCCIICIOBAaHUIO (PYHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

Haxoxnenue
HauOOJIBIIETO U
HaMMEHBIIIETO 3HAYEHUS
HETPEPBIBHON (PYHKIIUU
Ha OTpe3Ke

Haxoxxnenue
HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAYEHUS
HETPEPBIBHON (QYHKIIUU
Ha OTpe3Ke

HaxoxnaeHnue
HauOOIBIIEro U
HAaUMEHBIIIETO 3HAYCHUS
HenpephIBHON (QYHKIIUU
Ha OTpe3Ke

10

Haxoxnenue
HauOOJIbIIErO U
HauMEHBIIIETO 3HAUEHUS
HenpephIBHON (QYHKIIUU
Ha OTpe3Ke

11

Haxoxnenne
HanOOJIBIIIETO U
HaNMEHBIIIET0 3HAYCHUS




HENPEPbIBHON (QYHKIIUU
Ha OTpe3Ke

12

Haxoxnenue
HanOOJIBIIETO U
HAaMMEHBIIETO 3HAYCHUS
HENPEPbIBHON (QYHKIIUU
Ha OTpe3Ke

13

IIpumeHeHue
MPOU3BOIHOMN JJIst
HAax0’KJICHUs HAWJTy4LIErO
peuIeHus B IPUKIIAHBIX
3a1auax

14

IIpumeHenue
MPOU3BOIHOMN IJIst
HAaxO0’KJICHUs HAWJTy4LIErO
peuIeHus B MIPUKIIAHBIX
3a7a4ax

15

[IpumeHeHue
MPOU3BOIHOMN JJIst
ONpEIEIEHUSI CKOPOCTH U
YCKOpEHHUS Ipolecca,
3aJJaHHOTO (pOpMYIION MK
rpaduKoM

16

[Ipumenenne
MPOU3BOTHOMN JJIst
ONpEJIEIEHUSI CKOPOCTH U
YCKOPEHHMS IIpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduKom




17

Komnozumus GyHkimit

18
19

Kommnosumus ¢hyHkmmii

Komnozumus GyHkimit

20

21

22

23

I'eomerpuueckue oOpaspl
YpaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

I'eomeTpuueckue o6passl
ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

KoHntposbHas pabora:
"UccnenoBanue QpyHKIMA
C MMOMOIIILI0
MPOU3BOIHOMN"

[lepBooOpasHasi, OCHOBHOE
CBOMCTBO IIEpBOOOPa3HBIX

24

[TepBooOpazubie
AJIEMEHTapHbBIX (PYHKLINH.
[IpaBuna HaxoxIeHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AJIEMEHTapHbBIX (PYHKLINH.
[IpaBuna HaxoXIeHUS
IepBOOOPA3HBIX

26

27

Hurerpai.
I'eomeTpuyeckuii CMbICT
WHTETpasa

Brruucienue
ONPEACIEHHOTO NHTETpasa




no opmyne Hetorona-
Jleitbuuma

28

Beruucnenue
OIpeIeIEHHOr0 HHTErpaia
no ¢opmyne Hetorona-
JletiOHuna

29

30

31

[Ipumenenue nHTErpaia
JUTST HAXOXKICHUS
TIOMIAIeH TUTOCKHUX (PUTYP

[IpumeHneHue nHTETpaia
JUTSL HAXOKJIEHUSI 00HEMOB
F€OMETPUUYECKHX T

[Ipumeps! pemieHuit
muddepeHIaTbHBIX
ypaBHEHUH

32

[Ipumeps! pemennit
g depeHInaIbHbIX
ypaBHEHUH

33

Maremarnueckoe
MOJICJIINPOBAHNE PEAIBHBIX
IIPOLIECCOB C MTOMOIIIBIO
nudepeHIaTbHBIX
ypaBHEHUH

34

35

KonTponshas pabora:
"IlepBooOpa3Has u
nHTerpan”

Tpuronomerpuyeckue
(GyHKIINHU, UX CBOMCTBA U




rpaduKu

36

37

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(bYHKIIMH, UX CBOWCTBA U
rpaduku
Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

40

OT10op KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

41

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH




43

44

OT10op KOpHEi
TPUTOHOMETPHYECKUX
yYpaBHEHHUH ¢ TOMOLIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

Pemenue

TPUT'OHOMETPHUYCCKUX
HCpPaBCHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

47

48

49

50

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

KonTponbHas padora:
"I'pacduxu
TPUTOHOMETPHUYECKHIX
GyHKIMH.
Tpuronomerpuueckue
HepaBeHCTBa"

OCHOBHBIC METOJIBI
pelIeHUs TOKa3aTeIbHBIX
HEPaBEHCTB

OCHOBHBIE METObI
pelIeHUs MTOKa3aTeIbHBIX
HEPaBEHCTB




51

OCHOBHBIE METOJIBI
pEeIICHHUS TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOJIBI
pEIICHUs TOKa3aTeIbHBIX
HEPABCHCTB

53

54

55

56

57

58

OCHOBHBIE METO/IBI
pewenust
JorapuPpMUICCKIX
HEPaBEHCTB

OcHOBHBIE METOBI
pereHusI
JorapuPpMUICCKIX
HEPaBEHCTB

OCHOBHbBIE METO/1bI
peleHus
JorapupMUUECKUX
HEPaBEHCTB

OCHOBHBIE METOIbBI
pelieHus
Jorapu(pMUIECKUX
HEPABCHCTB

OCHOBHBIE METOIbBI
pelieHus
HppaIlMOHATEHBIX
HEPaBEHCTB
OCHOBHBIE METObI

peuieHus
HppalMOHATEHBIX




HEPABEHCTB

59

60

61

62

63

OcHOBHBIE METOABI
peuieHus
HPPALMOHAIIBHBIX
HEPaBEHCTB

OCHOBHBIE METOJIbI
peuieHus
HMPPALMOHAIIBHBIX
HEPABEHCTB

I'padmueckue metoan
peuieHus
HpPALMOHATIbHBIX
YpaBHEHUU

I'padpuueckue MeTo bl
peleHus
HUPPALMOHAIIBHBIX
ypaBHEHUH

I'paduueckue MeTo b1
peLIeHus TOKa3aTEIbHBIX
ypaBHEHUH

64

I'paduueckue meToapt
penieHus moKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduueckue meTomp!
pelieHus
JorapuPpMUUECKUX
YpaBHEHUU

66

I'paduueckue MeTo b1




perieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

67

I'padmueckue meToab
pereHus
norapupMHUIECKUX
HEPaBEHCTB

68

I'padmueckue MmeToap!
peIIeHHsI TOKa3aTeIbHBIX
1 Jorapu(pMUIECKuX
YpaBHEHUU

69

70

71

72

73

I'paduueckue MeTo bl
peIIeHHsI TOKa3aTeIbHBIX
1 Jorapu(pMUIECKUX
YpaBHEHUU

I'paduueckue MeTo b1
pEeILIeHNs TOKa3aTeIbHbIX
1 J1orapu(pMUYECKUX
HEPAaBEHCTB

I'paduueckue MeTo b1
pelIeHNs TOKa3aTeIbHbIX
1 Jorapu(pMUYECKUX
HEPAaBEHCTB

KonrtponbHas pabora:
"HppannoHanbpHeIe,
MIOKa3aTeIbHbIE U
JorapupmMuuecKue
HepaBeHCTBa"

KoMmnekcuble uncia.




Aunrebpanueckas u
TPUTOHOMETPHUECKAS
(dhopmbI 3anucu
KOMILIEKCHOTO YHCIIa

74

KommnekcHeie uncia.
Aunrebpanueckas u
TPUTOHOMETPHYECKAs
(dhopmbI 3anucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmernaeckne
OIEpaIHH C
KOMITJIEKCHBIMU YHCIaMHU

76

77

78

79

Apudmernaeckne
OIEpaIHH C
KOMIUIEKCHBIMHU YHCIIaAMHU

N306pakenue
KOMIIIEKCHBIX YHCEN Ha
KOOPJAMHATHOM INIOCKOCTH

N306pakenue
KOMILJIEKCHBIX YHCEJl Ha
KOOPJMHATHOM MJIOCKOCTH
®opmyna Myaspa. Kopau
N-OM CTEIEHU U3
KOMILJIEKCHOTO YKcia

80

®opmyna Myaspa. Kopau
N-Ol CTETEeHU U3
KOMILIEKCHOTO YHCTia

81

IIpumeHeHue




KOMILIEKCHBIX YHCEJT JIst
peieHus GU3NUECKux u
reOMEeTPUUYECKUX 3a7a4

82

83

84

Konrponsnas pabora:
"KoMIuiekcHble yncaa"

Harypanbnble u 1iesnbie
qucna

HaTyp AJIbHBIC U IICJIBIC
qucjia

85

86

87

[IpuMeHeHne pu3HaKOB
JEIIMMOCTH LIETIBIX YUCEI
IIpumeneHne MpU3HaKoB
JEJIMMOCTH LIEJIbIX YNCE
[IpuMeHeHne pu3HaKoOB

JACJIINMOCTH LECJIBIX YHUCCII.
HOJT n HOK

88

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEI:
HOJl u HOK

89

90

91

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZIYJIIO

[IpumeHeHne MPU3HAKOB
JEIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 110 MOAYJIIO

[IpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:
anroput™ EBknmaa juist




peuicHud 3a1a4 B LCJIbIX
qucjax

92

93

94

95

96

97

98

Konrponsnas pabora:
"Teopus 1enbIX yncen"

CucremMa 1 COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICJICTBUSA

Cucrema 1 COBOKYITHOCTh
YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U
CHCTEMbI-CIICICTBUS

OcHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYIHOCTEH
paloOHaIbHBIX
ypaBHEHUH

OCHOBHbBIE METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEM
UppalMOHATEHBIX
YpaBHEHUU

OCHOBHBIE METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEMN
MOKa3aTelIbHbIX
YpaBHEHUU

OCHOBHBIE METOBI
pEIIeHUs CUCTEM U




COBOKYITHOCTEM
MOKa3aTeIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUIECKUX
ypaBHEHUU

100

OCHOBHBIE METO/TbI
pelIeHus! CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIECKUX
ypaBHEHUH

101

102

[Ipumenenne cucreM K
pEeLICHUIO
MaTeMaTHYECKUX 3a1a4 U
3a7a4 U3 pa3IMYHbIX
obacTeil HayKu U
peanbHON KU3HH,
WHTEpIpeTanus
ITOJIyYEHHBIX PE3YJIBTATOB

[Ipumenenue cuctem Kk
pELICHUIO
MaTeMaTHYECKUX 3a7a4d U
3a]1a4 U3 pa3Iu4HbIX
oOyactell HAyKH U
peanbHOM KU3HH,
HHTEPIIpETALUS
IMOJIYUYCHHBIX PE3YJIbTAaTOB




103

104

IIpuMeHeHHnEe HEpaBEHCTB
K pELIEHUIO
MaTeMaTUYeCKUX 3a1a4 U
3a/1a4 U3 pa3JInyHbIX
obJacTell HAyKu U
peanbHOM KU3HH,
UHTEpIIpETALNS
IIOJIyYEHHBIX PE3YJILTATOB

KonrponbHas pabora:

"Cucremsl

paloHaIbHbIX,

HMPPALMOHAIIBHBIX 1
[IOKa3aTeIbHbIX U
JorapuPpMUICCKIX

ypaBHeHUI"

105

106

107

PanvonaneHbIE ypaBHEHUS
C mapamMeTpaMu

PanmonanbHbie
HEPAaBEHCTBA C 1
napameTpamu

PaumoHanbHBIE CUCTEMBI C
rapaMeTpamu

108

109

110

Hppanmonansusie
YpaBHEHUS, HEPABEHCTBA C 1
napameTpamu

WppaunonansHbie
CHCTEMBI C ITapaMeTpaMu

Iloka3zarenbHbIE
YpaBHEHMS, HEPABEHCTBA C




napameTpamu

111

112

[Toka3zaTenbHBIC CHCTEMBI
C mapaMeTpamMu
Jlorapudmuaeckue

ypaBHEHHUSI, HEPABEHCTBA C
napameTpamu

113

Jlorapudmudeckue
CHCTEMBI C IapaMeTpaMu

114

115

116

Tpuronomerpuueckue
YpaBHEHUS C
rapameTpamu

Tpuronomerpuyeckue
HEpaBEHCTBA C
napameTpamu

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTpoenne n
HCCIICIOBAHUE
MaTeMaTHYECKUX MOJelIei
peanbHBIX CUTYALIHI C
MOMOIIIbIO YPABHEHHI C
rnapameTpamu

118

[TocTpoenne n
HCCIIE0BAHUE
MaTeMaTHUYECKUX MOJENEH
peaJIbHBIX CUTYaLUi ¢
IIOMOILBIO CUCTEM
YpaBHEHUH C




napameTpamu

119

[Toctpoenue u
HCCIIEJOBaHHE
MAaTeMaTUYECKUX MOJEIEN
peanbHBIX CUTYALUH C
IIOMOLIBIO CUCTEM
YpaBHEHUH ¢
rapameTpamu

120

121

122

KonTponbhas padora:
"3anaun ¢ napamerpamu”

[ToBTOpEeHME, 0000IIEHNE,
CUCTEMATHU3AIMs 3HAHMM:
"VpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE,

CHCTeMaTH3alus 3HAHUI:
"VpaBHeHus"

123

[ToBTOpenue, o6o0IIEHNE,
CUCTEMAaTH3alVsl 3HAaHUM:
"VpaBaenus. CucTeMbl
ypaBHeHU"

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"Hepasencrsa"

125

126

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3als 3HaHUH:
"Hepasencrsa"

[ToBTOpeHue, 06001IeHNE,
CHUCTEMaTHU3alMs 3HAHW:




"HepaBencrsa"

127

128

129

130

131

[ToBTOpeHue, 0600mIEHNE,
cHCTeMaTHu3allus 3HaHUM:
"IIponsBonHas u eé
IpuMeHeHue"

[ToBTOpeHue, 0600mIEHNE,
CUCTEMaTH3aI1s 3HAHHUM:
"IIpon3BonHas u eé
npuMeHeHue"

[ToBTOpEeHME, 0000IIEHNE,
cUCTeMaTh3alys 3HAHMM:
"I[IpousBoaHas u e€
npuMeHeHue"

[ToBTOpEeHME, 0000IIEHNE,
cUCTeMaTu3alys 3HAHMM:
"NHTerpan u ero
IpuMeHeHue"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alysl 3HAHMIM:
"OyHKIMH"

132

[ToBTOpenue, o6o0IIEeHNE,
cucTeMaTu3alus 3HaHuH:
"OyHKIMH"

133

134

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3als 3HaHUH:
"®yHkuun"

Hrorosast KOHTpOIbHAS
pabora




Hrtoroas KOHTpoOJIbHAS

135 1 1
paborta
136 [ToBTOpeHME, 0606HICHI:IG, 1
CUCTEMaTH3aIUs 3HAHUI
OBIIEE KOJIMYECTBO HACOB 136 10

I10 ITPOTPAMME







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

Anrebpa v HadaJla MaTeMaTUYecKoro anaiausa. 10 kimace : y4ueb. ais
oO1reoOpa3oBat. opraHuzaiuii : 6a30BbId U yriryou. yposau / (C. M.
Huxonbsckuii, M. K. IToranos, H.H.PemeTtnukos, A. B. IlleBkuHn). — 7-e u3g. — M.
: [Ipocenienue, 2019. 432 c. : ui.

Anre0Opa u Havasia MaTeMaTuyeckoro ananusa.ll kmacc : yue0. s
o011eo0pa3oBar. opraHu3aiuii : 6a3oBbeii 1 yrayoi. yposau / (C. M.
Huxonsckuii, M. K. Iloranos, H.H.Pemeraukos, A. B. llleBkun). — 7-¢ u3a. — M.

: [IpocBemenue, 2020. —464 c. : un.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/
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