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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroluecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJlW3a 3aKJaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJaJCHUS 3aKOHaMu (U3UKH, XUMHUH, OUOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHHe a0CTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHUYECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ NIOMOIIBIO MHIAYKLIHUN U PaCCyXIaTh JEAYKTHBHO, HCIIOJIb30BATh
0000IlIEHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTHIO0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealIbHbIX CHUTYalluH,
WHTEPHPETAlMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYMTEIbHBIM BOCIUTATENIBHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUA,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe W HadajllaM MaTeMaTH4eCKOro
aHaJIK3a JIeKUT AEATEIbHOCTHBINA NPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKME TUHUM: «YHucna



U BBIYUCIICHUS», «DyHKINU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHainu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOy4eHHsI Ha YpPOBHE CpemHero oOiero oOpa3oBaHHUs, €CTECTBEHHO JOIOJHSISA
JpYyT JApyra U MOCTENEHHO HAChIIAsACh HOBHIMU T€MaMU U pazfenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS MHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTEMAaTHUYECKHX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTUUYECKUN aHaIM3, TEOPUS MHOXKECTB, MaTeMaTHYeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaroluecs OBJIAJEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM anmapaTroM, y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEaTbHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YUYCHUU y4eOHOTO Kypca, JUIs
pELICHUs] CaMOCTOSITENILHO C(HOPMYIUPOBAHHON MaTeMaTUYECKON 3aJau, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHATIbHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4Ymcia, yMEHHUE JeNaTh NPUKHUIKY, BBINOIHATH MNPUOTMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HuCell. B KaxaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuuduuecKkre 3aJayd W OIepaluu: JeJCHHE Hallelo,
ONEpUPOBAaHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
U3BJICYCHUE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCENT U
3HaKOMCTBY C BO3MOXKHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iINYHBbIX 33734
dbopmupyeTCcsl TPEeNCTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HAyKH U €€ poju B
NOCTPOECHUU MOJIEJEH peaJlbHOTO MHUpa, IMIMPOKO HCIOJIb3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpamMMbl IpPELyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynpTaTe OOy4arolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
pallMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
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colepkalux mapaMerpsl. lloydeHHbIE YMEHHSI IIMPOKO MCHOJB3YIOTCS IPHU
UCCIIEIOBaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 ¥ 3a7]a4 Ha HaXOXKJICHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi comepxkaTesbHas JIMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MpeoOpa3oBaHUsl  PANMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps W3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUS OOy4YaromuXxcs, (GOPMHUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIJHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUAA «DyHKIMM W TpaQuKA» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIBHOCTD U3YUEHNs MaTeprana. M3ydenue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IPEIMETOB U PEAbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk M C PEIICHHWEM YypaBHEHHM W HepaBeHCTB. [lpu »TOoM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCeHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Tol coaepKaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HaBBIKOB, IMO3BOJSIOIIMX BBIPAXATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3aj]1ad,
JIOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (YHKIMMA, OMPEAENATh HX HAuOONbIINE W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAn (PUryp u oOBEMBI TEJ, HAXOAWTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOJUTh HAWIy4YIllee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
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3aKOHOB MaTeMaTHKU B HAayKe, TEXHUKE W HUCKyccTBe. OOydaroniuecss y3HAIOT O
BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYUYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToAuYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTHl TEOPUHM MHOXECTB M MaTeMaTHYEeCKOMW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIBHOW MaTeMaTHKA
W TIpeiaraloT HanOoJiee YHUBEPCATIbHBIA SI3bIK, OOBETUHSIONMMA BCE Pa3ieiibl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUUYECKHE
JUCHMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €0 JIJISi BBIPAXKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEICIEHHBIM
mpaBujaM  MOCTPOCHMS  JIOKA3aTeJNbCTB.  3HAKOMCTBO  C  dJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00yyJarommxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHoM kypce «AnreOpa W Hadala MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTyalluid, HWCCIEIOBaHMUS JTUX MOJIeJIed ¢ MOMOIIBI0 amnmapara aiareOpbl u
MaTEMaTUYeCKOro aHalin3a, HUHTEPIIpETalliy TOJyYeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepua
y4eOHOro Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEalbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTU, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hauasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KJTACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OceCcKkoHEUHbIe TNepuoanyeckue npodu. [IpuMeHeHue apodel W MNPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubamkéHHBIC BBIYMCICHUS, TIpaBUiIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmensiM  nokazareneMmM. buHom Herorona. Hcnonp3oBaHue
noAXosIEeH (OpMBbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTypaJbHON CTEIICHU U €TI0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMS M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS HENbIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHUS. OcHOBHBIC METO/IbI penieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapupMUYECKUX YpaBHEHHI.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPEICIUTENS Ul PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PelleHne NpuKIagHbIX 3a4ad C ITOMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanue TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OTIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYeCKUMX MOJEIEW pEeaIbHONM CHUTyalud C ITOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkuu. B3auMHO o00paTHble (QYHKIHH.
Komno3zummss Qynkuuit. I'paduk  QyHKIuu. OnemMeHTapHble HOpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkmum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MakKCUMyMbl U MHUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUIMU. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHS C HATYpaJbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTEINEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpurosHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIEccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4YECKON UHIYKIWU. MOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeabHOCTH. McTOpUsT BOSHMKHOBEHUSI MAaT€MAaTHYECKOTO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuHo yObiBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOILIEH reOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucio e. Popmyiia ClI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHH Ui PELIEHHS PEATbHBIX 3aJad
MPUKJIAJHOTO XapaKTepa.

HempeppiBHbIE (GyHKIMM W WX CBOMCTBA. TOYKHM pa3pbhiBa. ACHMOTOTHI
rpadukoB ¢yHkiui. CBoicTBa (YHKIMNA HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB ISl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIe PyHKITMU. OnpeaeneHne, TeOMETPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HaJ MHOXKECTBAMU M HMX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO — ammapara s
ONMCAaHUSl PEAJbHBIX IPOLIECCOB U SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KVIACC

Yuciaa v BIYMCICHUA

HarypanbHbie u nenble yncna. [[pumeHeHrne NMpu3HAKOB JIETMMOCTH LEJIbIX
yuces, HauOosbuii oOmuit nenurens (nanee — HOJ[) m HammeHsblnee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa ajis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuy C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PELICHHS] CUCTEM M COBOKYIHOCTEH palHOHAJIbHBIX,
UPPALMOHATIbHBIX, TOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHUEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALINS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pellleHUsT ypaBHEHUH W HEpaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOonbLIEro M HAUMEHbBLIErO0  3HauY€HUM
HENpepbIBHON (QYHKIIMU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pEIICHUs B
NPUKIIAHBIX 3a/a4dax, Uil ONPENEIICHUS CKOPOCTM M YCKOPEHMS Ipolecca,
3aJIaHHOTO (HhOPMYJION UK TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TI€pBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoXaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uHTerpana no popmyne Hetotona-JIeionua.

[IpumeHeHre uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI0  Au(depeHIruaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aJa4, PEUICHUM, pacCy AeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOI0OUs, HUHTEpPEC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COIUATBHOMN
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJISl OKPY>KAIOIEH CPEe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEMaTUYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH Ui Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOH KakK CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIICCTBIIATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCcaIbHbIe y4eOHbIe 1eiiCTBUA

ba3oBble 1ornueckue aeiicTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIEC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeENeHHs MOHATUN, YCTAHABIMBATh CYHIECTBEHHBIN MPU3HAK KiaccU(UKaIUY,
OCHOBAHMSI 1711 0000IIEHHS U CPABHEHM I, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaATh  CYXICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX M YTBEPKACHUSAX, Mpejaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

11



BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HamOojJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHPOBATH THUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEJOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00beKTa, SBJICHHUS, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOllecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIATH JeQUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX JUIl OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BHUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1ayH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3iMuue U CXOACTBO IMO3ULMUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelicTBUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM KaK  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PeIIeHHUs
MaTeMaTUYECKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mpu pemeHun Y4eOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOU
NeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneisTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBHINOJHATH CBOK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOET0 BKJAajJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTJEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOYECTBa
PAlMOHAIIBHBIX U ICMCTBUTEIIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETHUYECKUN KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATUAMU: JIOTapU(PM UHKcIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPA3IMYHbIE METOJbl pPEIICHUs pPAlMOHAIBHBIX U JPOOHO-
palMOHAJIBHBIX YPAaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJI€H ¢ MedbIMH Ko3(p(ULIUMEeHTaMH, KOPHM MHOrOYJIeHa, IPUMEHAThH
JIeJIEHMEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YpaBHEHHI,
MaTpula, ONPEACIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCITOJIB30BaTh CBOMCTBA ONpeeiuTeNs 2 X 2 Juisl BBIYMCIEHHUS €ro 3HA4YeHHS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIIMU C MOMOILBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH NTOJTYyUYECHHBIM pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHSAMH [UJIsi TMpeoOpa3oBaHMs
BBIPAKCHUM,
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJAEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

CBOOOJTHO ONEPUPOBATH MOHSTUAMU: HppAIMOHAIBbHbBIC, MMOKa3aTebHbIE U
JorapuMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
MEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHUSI, ypaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, HCCIEI0BaTh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOphi.

DOyHKuuU U rpapuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYyHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMs GYHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIC MpeoOpa3oBanus rpaukoB PyHKIUMT;

CcBOOOHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHSATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENeHH Kak (DYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHBIM ITOKa3aTeleM;

OTEpPUPOBATh TIOHATUSMU: JMHEWHAs, KBaJpaTU4Has U JAPOOHO-JIMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIE0BAHNE U IOCTPOCHUE UX TPApUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTelbHAas M JorapupMuyeckas
GbyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQuKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOZHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku  (QYHKIMA IS UCCIENOBAHMUS TMPOIECCOB U
3aBUCUMOCTEH TPHU PENICHUH 3a/lad U3 APYTHX y4eOHBIX MPEIMETOB U PEaTbHOMN
KHU3HHU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja maTeMaTH4YeCKOIo aHaJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYECKas
mporpeccusi, 06CKOHEYHO YOBIBAIOIIAsl TEOMETPUIECKAs IPOTPECCHs], TUHEHHBIN 1
AKCTIOHEHITUAJILHBINA POCT, (hOpMyJia CIIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM JUIA PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH MOHIATUSMHU: TTOCIIEIOBATEILHOCTD, CIIOCOOBI 3aJaHHUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE W OTPAaHUYEHHBIC IIOCIEIOBATEILHOCTH,
IIOHMUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, aCUMITOTHI rpaduka QyHKIUY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIMSA, HENpephiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy yHKIUY;

BBIUUCJISITH MIPOM3BOJHBIC CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKITUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh T€OMETPUUECKUNU U (U3UYECKUM CMBICT TPOU3BOTHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OIEpUpPOBATh  IOHATHUSAMH: MHOXKECTBO, OINEpalluu  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS PeaTbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEIeeHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOT0 OOBEKTA, JI0KA3aTeIbCTBO, PABHOCHUJIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIECAYIOIIHNE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHAIH3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO OMEPUPOBATh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JIECITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4KCen JJIsl pelIeHHs 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJI0, 3aluChIBaTh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UI[MOHHBIX CUCTEMAX CUHCIICHUS,
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cBOOOJIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOTHATH apuMETHUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, [I0OKa3aTeJbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoJIeprKallle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs] YPABHEHUN W HEPABEHCTB, a
TaKXKe 3a71a4 ¢ [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3a]a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnredpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPaBEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbIX
ITPOLIECCOB.

Havaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;
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HaXOAUTh HanOoJblllee U HAaNMEHbIIee 3HaUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (Gopmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: I€pBOOOpa3Has, ONpPeaCIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMH U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOJIUTh TJIOMIATHN MIIOCKUX (DUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapakTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U ” |
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluoOHAIBHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, orcpanv Haa MHOKECTBaAaMU

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTn4yeckue
padoThI

! M UX CBOMCTBa !

2 Huarpammsl Ditniepa-Benna 1

3 [IpruMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a71a4
Parnnonansheie unciaa. OOBIKHOBEHHEIC U

4 JIECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U

5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH

6 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pelieHus MPUKIAIHBIX 33124

7 [Tpumenenue apobeli U MPOIECHTOB IS ]
pelIeHs TPUKIaJAHbIX 3a7a4

2 JleicTBuTenbpHbIE Unciia. PaimonanbHbIC U ]
MppALMOHATIbHBIE YHCIIa

9 ApudmeTrnueckue onepanuu c 1
JIEMCTBUTEIIbHEIMH YHCIaMHU

10 Mopynb AeiCTBUTEIBHOTO YHCIIA U €r0 ]

CBOMCTBA
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11

12

13

[TpuOnmkEHHbBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCIICHUA LCIIbIX U

JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsbl ¢ HeNbIMU KO3 UITEHTaMH.

Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpupl 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELeHHs
CHCTEMBI JINHEHHBIX YPaBHEHU

22




22

23

Pemenne npukiaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue npukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponbHas padora: "Pannonanbuble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pynkium. Kommosumms
byHKIII

I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIECIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

32

33

DJIeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom
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Hrrotona

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona !
Crenennast GyHKIHUS C HATYPaJIbHBIM

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u 1
rpaduk

36 KonTponbhas pabora: "Crenennas 1
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTndeckuii KOpeHb HATYpaIbHOM 1
CTEIIEHU U €r0 CBOWCTBA

33 Apudmerndecknii KOpeHb HaTypaTbHON |
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 1
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YHCIOBBIX BBIPAXKEHUH, |
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, |
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/BbI PEIIECHUS UPPALMOHAIBHBIX 1
ypaBHEHUU
Wppaunonanbueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX 1
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX 1

YpaBHEHUN
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PaBHOCHIBEHEIC MNEPEXoabl B pCICHUA

s UPPALMOHATIbHBIX YPABHEHUM !

46 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH 1
MPPALMOHAIIBHBIX YPABHECHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT 1
UPPALMOHATILHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU 1
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C 1
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENeHN

50 Kak (hyHKIMH 00paTHOW CTETIEHH C 1
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHS n-0¥ creneHu. MppannoHansHbie 1
ypaBHEeHHUA"

59 CreneHsp ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U 1
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U 1
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U 1
€€ CBOICTBA

55 [ToxazatenbHast GyHKIM, €€ cBOICTBA U ]
rpadux

56 Ucnons3oBanue rpaduka GyHKIIUN AJIs |

pelIeHUs] ypaBHEHUI
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Hcnons3oBanue rpadpuka QyHKIUU A5

57 . 1
peleHus ypaBHEHHHA
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

y

60 METO/Ibl PEIICHUSI TOKA3aTEeIbHBIX 1
YpaBHEHUH

61 KoHntposbnas padora: "[lokazaTenpHas 1
¢ynknus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CoiicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 €CATUYHBIC U HATYpaJIbHBIC JIOTApU(MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX |
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALLIMX 1
jorapudmsl

69 [IpeoOpazoBanue BEIpaXKEHUA, COASPIKALINX 1
Jorapupmbl

70 Jlorapudmuueckas GpyHKuusA, €€ CBOWCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1
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rpadguk
Ucnonb3oBanue rpaduka GyHKIUN A5

72 . 1
pelieHus: ypaBHEeHU I

7 Hcnonp3oBanue rpaduka GyHKIuM 115 1
peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/IbI PEIICHUS JOTapu(PMUUECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUs JOTapu(PMUUECKUX 1
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIOTapu(HMUIECKUX 1
yYpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT |
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT 1
JorapupMHUUECKUX ypaBHEHUH

79 Kontponbnas padota: "Jlorapudpmudeckas |
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC :
YHCIIOBOTO apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC 1
YKCIIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC 1
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YHUCIOBOI'O aprymeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeaeieHue TPUTOHOMETPUYECKHUX 1
(YHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(GyHKLUH YUCIOBOTO apryMEeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpAXEHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
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KonTponbnas pabota:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHNUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocjienoBareibHocTel. Meton 1
MaTEeMaTHYECKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocjeaoBaTeabHOCTH. VicTopus aHanu3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 ['eomeTpuyeckas nporpeccus 1

106 beckoHeuyHO yObIBaroI1asi reOMETpUIECcKast |
nporpeccust

107 CymMa 6eckoHEeUHO yObIBaroIei |
FeOMETPUUECKOM MPOTrPECCUH

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT. 1
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHEHBIN ¥ YKCIOHEHIMATbHBIA POCT. 1
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHne IPOrPECCUU [l PELICHHUS :
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponbhas pabora: ]
"ITocnenoBarenbHOCTH U Mporpeccun”

112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB ]
byHKIII

114 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha 1
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OTpe3Ke

CoiicTBa (hyHKIMI HEPEPHIBHBIX HA

115 1
oTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS 1
HEPABEHCTB

17 Meton uHTEpBAJIOB JUIsl pELLICHUS |
HEPaBEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS 1
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX |
GYHKIUH 1S pereHus 3a1a4

120 [TprMeHeHHEe CBOMCTB HEMIPEPBHIBHBIX |
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIMH 1

122 Onpez[eﬂeHI/If, TFEOMETPUUYECKUIN CMBICI 1
IIPOU3BOTHON

123 Onpez[eﬂeHI/Ive, (bu3MYECKUN CMBICT |
IIPOU3BOJHON

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky |
byHKIUM

125 YpaBHeHUe KacaTebHON K TpaduKy |
byHKIUA

126 [Ipou3sBoaHbIE IIeMEHTAPHBIX (HYHKIUN 1

127 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKINH 1

128 [IpousBonHas CyMMBbI, IPOU3BEACHMUS, ]
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

129 [Ipon3BoHasE CyMMBI, TPOU3BEICHHUS], 1
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YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI

[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

130 . 1
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI
131 KonTtponsHas padora: "[IpousBoanas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHui: "OyHkun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHe, CUCTEMATH3AITHS |
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

IIpakTnyeckue
padoThI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoOU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOAHON K
UCCIIeTOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
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(GYHKIIMHA Ha OTPE3KE

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

11

12

13

Haxoxxaenne HanOoJIbIIEro U
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIUY Ha OTPE3Ke

Haxoxnenre HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIMHT HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTY4YIIEro peHieHus B
MPUKIIAIHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

16

17

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxkom

Komnosunus ¢pyHkuumit

33




18 Kommozurus ¢hyHKImii 1

19 Komnosunus ¢pyHkuumit 1

20 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha |
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha |
KOOPJIMHATHOM MJI0CKOCTH

2 KonTtponsHas pabdora: "MccnenoBanue |
(GYHKINH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHasi, OCHOBHOE CBOWCTBO |
epBOOOPA3HBIX

24 [TepBooOpazHble 1eMEHTAPHBIX (DYHKIIHA. |
[TpaBuia HaX0XKECHUSI IEPBOOOPA3HBIX

)5 [TepBoOOpa3HbIe 37IeMEHTAPHBIX (DYHKITHH. |
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 WHurerpai. I'eoMeTpU4eCKUN CMBICIT 1
MHTETpasa

7 Boruncnenue onpenen€éHHOro HHTerpana |
no popmyne Herotona-JleltoHuma

)3 Brruucnenue onpenenéHHoro HHTerpana |
1o popmyne Herotona-JleltoHuma

79 [IpumeneHne nHTErpaia 1 HaXOXKIACHUS |
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeneHne uHTErpaia 1 HaXOXKIACHUS |
00BEMOB reOMETPUYECKHX TeT

a1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX 1
ypaBHEHUI

32 [Tpumeps! pemenunit mudepeHaIbHbIX 1
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33

YpaBHEHUU

Marematrueckoe MOAECIMPOBAHUE
pealIbHBIX MPOLECCOB C MOMOIIbIO
nuddepeHIaTbHBIX YPaBHEHUH

34

35

36

KonTtponsnas padora: "[lepBooOpasznas u
uHTerpan”

Tpuronomerpuydeckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICcTBa U TpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

40

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

42

43

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
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Pemenuie TpUroHOMeTpHUUECKUX

44 1
HEPABEHCTB
45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB !
46 Pemienne TpuroHOMeTpUYECKUX |
HEPABEHCTB
47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB !
KoHntponbhas padora: "I'paduku
48 TPUTOHOMETPHUECKUX (PYHKIIHA. 1
TpuronomeTrpuyeckue HepaBeHcTBa"
49 OCHOBHBIE METO/IbI pELICHUS |
MI0Ka3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIE METO/]IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB !
51 OCHOBHBIE METO/IbI pELIECHUS |
MOKa3aTeJIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB !
53 OCHOBHBIE METO/IbI pELICHUS
norapu(pMUIECKIX HEPABEHCTB !
54 OCHOBHBIE METO/IbI pELICHUS |
norapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB !
56 OCHOBHBIE METO/IbI pELICHUS |

Jorapu(pMUIECKIX HEPABEHCTB
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OCHOBHBIE MCTOBI pCHICHUSA

> UPpaLMOHAJIbHBIX HEPABEHCTB !

53 OcHOBHBIE METO/IbI PEILICHUS |
UPPALMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELLICHUS |
UPPALMOHAIIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/BI PELLICHUS |
UpPpaLMOHAJIbHBIX HEPABEHCTB

61 ['padmyeckue METOABI peLIeHHs |
UPPALMOHATILHBIX YPAaBHEHHM

2 I'paduueckue meTos! penieHus |
UPPaLMOHATIbHBIX YPABHEHUM

63 ['padmyeckue METOABI pelIeHHs |
NIOKa3aTeNbHbIX YPAaBHEHUN

64 I'paduueckue MeTObl perIeHus |
MIOKa3aTeIbHBIX HEPABEHCTB

65 I'padmuueckue metos! peneHus |
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObl perIeHus |
JorapupMHUECKUX HEPABEHCTB

67 ['padmyeckue MEeTOABI peLIeHHs |
JorapupMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs

68 MOKa3aTeNbHbBIX U JOrapu(PMUUYECKUX 1
ypaBHEHUU

69 I'paduueckue MeTo bl pereHus |

MOKa3aTeNbHbBIX U JTOrapu(PMUUYECKUX
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70

ypaBHEHU M

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECCKUX
HEPaBEHCTB

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

72

73

74

KonTtponbHas pabdora: "MppanuoHanbHele,
NOoKa3aTelbHble U JIorapupMuueckre
HepaBeHcTBa"

KommiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUECKast (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YHClIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHUCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

78

N3o00pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa
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HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCECII AJIA

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX 1
3a/1a4

20 KoHnTtpoinbHas pabora: "KoMruiekcHbie |
yucna"

83 Harypasibabie u niesnbie yucia 1

84 Harypanbnble u nensie yucna 1

25 [IpuMeHeHne npu3HaKOB ACIUMOCTH |
LEJIBIX YUCEIT

26 [IpuMeHeHne npru3HaKOB ACIUMOCTH |
LEJIBIX YUCEI

g7 [IpuMeHeHue MPU3HAKOB ACITUMOCTH |
nensix uncen: HO u HOK

28 [IpuMeHeHne nprU3HAKOB ACITUMOCTH |
nenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne NprU3HAKOB ACIUMOCTH |
HEJIBIX YHCEJI: OCTATKU 10 MOJIYIIIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH |
LEJIbIX YHCEJI: OCTATKU 110 MOJYIIIO
[IpuMeHeHne npru3HAKOB ACIUMOCTH

91 LEJbIX YHUCEeIT: alropuT™ EBKInaa aist 1
pElIeHUs 3a]1a4 B EJIbIX YUCIaX

9 Kontponbnast pabota: "Teopust menbix 1
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1

CIIEICTBUS
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94

95

96

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEU pallMOHaIbHbBIX
ypaBHEHUH

OCHOBHBIC MCTObI pCICHUA CUCTCM U

COBOKYITHOCTEH MpPpPaLMOHATbHbIX
YpaBHEHUN

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

99

100

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUN

101

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHBIX 001aCTe HAYKU U peaslbHOM
JKU3HH, UHTEPIIpETaLUs TOJTy4YEeHHBIX
pe3ynbTaToOB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 U3
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pa3anyYHbIX 00JacTel HayKH U peasibHOM
JKU3HHU, MHTEPIIPETAIUs TOJTYYSeHHBIX
pE3yJIbTaTOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON 1
YKU3HU, UHTEPIPETaLUs II0Ty4YEHHBIX
pe3yJbTaToB
KonTponbnas padota: "Cucremsl

104 panMoOHaNbHBIX, UPPALMOHAIBHBIX |
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

105 PaunonaneHble ypaBHEHHS C MTapaMeTpaMu 1

106 PanuonanbHbie HEpaBEHCTBA C |
napaMeTpamu

107 PauyoHanbHbIE CUCTEMBI € ITapaMETPAMU 1

108 HppannonaibHble ypaBHEHMS, |
HEPaBEHCTBA C apaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C |
napaMeTpamu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA |
C mapamMeTpaMu

111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapugmuueckue ypaBHEHHUs, |
HEPABEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckre CUCTEMBI C |

napameTpamu
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114 TpuronomeTrpuyeckue ypaBHEHHUS C
napaMeTrpamu

TpuronomeTpuyeckrue HepaBEHCTBA C
napaMeTpamu

115

116 TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u uccneaoBaHue
117 MaTeMaTUYECKUX MOJEJIEN peaIbHbIX
CUTYalHil C TOMOIIBIO YPAaBHEHUH C

napaMerpamu

[TocTpoenue u uccienoBanue
118 MaTEMAaTUYECKUX MOJEINIEH PeaIbHbIX
CUTyalMi C IOMOULIBIO CUCTEM YPABHEHUN

C IapaMeTpaMu

HOCTpOCHI/Ie 1 UCCIICIOBAHUC
119 MaTeMaTHYeCKUX MOAeIeH PCaIbHBIX
CI/ITyaHI/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C MmapaMeTpaMu

KonrtponbHas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpenme, 0600IIEHNE,

cucTeMarn3anus 3HaHuil: "YpaBHEHUS'

122 [ToBTOpeHnue, 06001IeHNE,

cucTeMarn3anus 3HaHuil: "YpaBHEHUS'
[ToBTOpenue, 06001IeHNE,

123 CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

124 [ToBTOpeHme, 0600IIEHNE,




cucremaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, 06001ICHNE,

125 o " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa

126 [ToBTOpeHnue, 06001ICHNE, |
cucreMarusaius 3Hanuii: "HepaBencraa"
[ToBTOpEeHme, 0600IICHNE,

127 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

128 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€é npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3Hanuii: "IIpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6odIIEHKE,

130 cucremarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, |
cucreMaru3anus 3HaHui: "Oykuun"

132 [ToBTOpenwue, 06001IEHNE, |
cucreMaru3anus 3HaHuil: "OyHkuun"

133 [ToBTOpeHme, 0600IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 Wrorosast kKoHTpoJbHAS paboTa 1

135 HtoroBast koHTpoJIbHAs paboTa 1

136 [ToBTOpeHnue, 060061IeHNE, |

cUCTeMaTHu3anus 3HaHUU
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATUSAMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

Bemonusate  apudmMernyeckue — onepaudd € palUMOHAIBHBIMU U
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUS, UCIIOJIB3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C IEJIBIM I10Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JAEHCTBUTEIbHBIX YUCEN JUIs
pelLeHHs] IPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMONb30BaTh  3alMChb  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIC
TPUTOHOMETpHYECKHE (PyHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh TMOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HpPpalMOHAIbHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA [JId PCHICHUA MATCMATHYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂBHOﬁ KHU3HU

2.5

MopenupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aiareOphbl, COCTABIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara anreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMU: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh

ONpeNeieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,
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B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSMHU: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIU

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKLINHU, KBaAPATHUHOW (PYHKIIUH,
CTETIeHHOW (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HCCIENOBaHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHATUSMHU: MOCIEAOBATEIHHOCTh, apudmernueckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIAasi TreoMeTpuYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii  Ans
’ pellIeHUs peabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSAMHU: MHOKECTBO, ONIEPAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
peIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJISl PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHHM [UISI TPeoOpa3oBaHUs  BBIPAKEHUI,
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ONCpHUpOBaTh MOHATHUAMHU: ITIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BeimonHATe mpeoOpa3oBaHMsl BBIPAKECHHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTeI;'IHIPIX TPUTOHOMECTPUUCCKHUX HECPABCHCTB

24

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHECHUM JJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha S3blKe anreOpbl, COCTABIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HaVMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrienoBanus (QyHKIMH, 33JaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPAapUKH MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PEIICHHs] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH IpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CHCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonp3oBare rpaduku (QyHKIUNA 1T UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUAMU: HETIpepbIBHASL (PYHKIMS, IPOU3BOIHAS (DYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJIHOW JUIs
peleHus 3a1ad

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECJOBAHMS K
MIOCTPOEHHUIO IPaUKOB

Hcnons30BaTh IMPOU3BOAHYIO I HAXOXACHHUA HAWITYYHICTro PCIICHHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU: HCpBOO6p8.3Ha$I U HUHTCrpall; IIOHUMATb
I‘COMCTpI/I‘-ICCKI/Iﬁ )51 (I)I/I3I/I‘-IGCKI/II>'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHbIX (YHKIMH, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna
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4.7

Pentate MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLMAIBHO-DKOHOMHWYCCKOI0 "
(bu3NIeCKOro XapakTepa, CpeCTBAMHI MaTeMAaTHIECKOTO aHaIH3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(MeTHIecKre oNepalty ¢ palMoHaIbHbIMU
' YucIaMu, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHul. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHaAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosiieid Gopmpl 3alucH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuUMETHYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 OO6nacte ompeneneHUss M MHOXECTBO 3HaueHMd QyHkumu. Hynmm QyHkumm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHas QpyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.
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CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENICHHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YHCIIOBOTO apryMEeHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoneuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TIeOMETPUUYECKON
' nporpeccur. ®dopmyna CIOXKHBIX IpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O —ammapaTa JUlsli ONUCAHMS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUYEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 31eMEHT cOAepPKaAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
r 6 CucreMbl TUHENHBIX YpaBHEHUH. PelieHne npukiaaHbIX 3a7a4d ¢ IOMOIIbIO CUCTEMBbI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHANbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ady
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peallbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (PYHKLUH.
3.1 MakcumymMbl 1 MUHUMYMBI GQyHKIUU. HauOomnblliee W HauMeEHbIIEe 3HAUYCHUE

(GYyHKLIMN Ha TPOMEKYTKE
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3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [TokazaTrenpHas u torapudmudeckas GyHKIIUU, UX CBOWCTBA U IPaPUKH
34 Hcnonp3oBanue rpadgukoB GyHKIUN IS pEIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX IPEIMETOB H
peanbHOU KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepoiBable QyHKIIMU. MeTOI MHTEPBAJIOB JIJIsl PEIICHHS] HEPAaBEHCTB
4.2 [TpownsBoanas pyHkuuu. ['eomerpuuecknii 1 PU3NIECKUIA CMBICI MPOU3BOTHON
43 [IpousBoanbie s1eMeHTapHBIX GyHKUUHA. DOpMynbl HaXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeneHne mTPOM3BOAHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxokaeHne HanOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOJHOM JIJIsl HAXOKAEHUSI HAWIYUYIIEro PEelIeHUs] B MPUKIaJHbIX
4.5 3aayax, JUIsl OMpeAeNieHUusT CKOpPOCTH TMpoIllecca, 3aJaHHOro (HOpMyloN uiIu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuyueckiii 1 (GU3NYECKUd CMBICI. BrruucieHne nHTerpaia mo

dbopmysne Hetotona — JleiiOuuma
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOXCECTBO, OIICpallMd HAJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE MCIIONB30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, reoMETpUYICCKad
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nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM UYHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJUTh apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HWPppaAlUOHAIBbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM, YMCHHUC PpCHIIATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacrei HAaYKH U peanLHoﬁ JKHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIHUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAueHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U
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(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMepBI MATCMATHUYCCKOI'O MOIIGHI/IpOBaHI/ISI C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas QYHKITUSA,
KOMIO3UIUS (DYHKIMHA, JMHEHHAas (QYHKUUSA, KBaapaTW4yHas QYyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas H
aorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
(GyHKUMH,  BBIIONHATH  HpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnH 33734y W3 JAPYIHX YYeOHBIX NPEIMETOB W 3a/ad U3 pealbHOU
KU3HHM; BbIpaXaThb (OopMyJIaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
MCTIOJIb30BaTh CBOMCTBA M TpapuKu (YHKIUH [UIS pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEpCus, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uHpOpMalKIo, MPEJCTaBICHHYIO B Ta0iMLax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peallbHbIX IMPOIECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKHE JlaHHBblE, B TOM YHUCJIE C MPUMEHEHUEM TpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJIFOJICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHOW perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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COOBITHE, BEPOSTHOCTh CIYYallHOTO COOBITHSA; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKuxX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSIMH:  ClIydaiiHas BEJIMYMHA, paclpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUe, TUCIEPCUs M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACOpeAeNeHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICIeHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeieHUN IS pelIeHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCJIO  TEPecTaHOBOK; OmHOM  HproTOHa; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMBIE, MAPATIIETbHOCTD U
MEPIECHANKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpsSMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIYy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMBbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJb30BaTh MPU PEIICHUU
3a1a4 u3ydyeHHbIe (DAKTHl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIN C IOMOLIBIO TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOLWIAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mapajuienenunesa, Ipu3Ma, NUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,

NpAMOYTOJIBHOT'O IapauICIICTIMIICAd, HTHpaMWUAbl, IIPU3MbI, NWJIWHIApPA,
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KOHYyCa, Ilapa, pa3BépTKa NMOBEPXHOCTH, CEYEHUS KOHyCa M LUIUHAPA,
[apajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNaeHUs U3ydaeMbIX (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh TMOHATHSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, MOAOOHBIE (GUTYPBI; yMEHHUE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
pEIICHUN 3aJla4; HAaXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIHMHA, YTOJI,
oAb, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYCOHBIX MPEJAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOHIAJb TOBEPXHOCTH), HCIOJb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIUIeIa, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTOA

JJI peHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYTHUX yqe6HHx IpeaAMETOB

YMeHue BLI6I/IpaTL HOI[XOI[SIIJ_II/II\/'I MCTOA HJIA pCIICHUA 3a/la4r; IOHUMAaHHUC
3HAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaThb IIPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxkaeHne HauOOIbIIero U HAUMEHBIEro 3HA4YeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa u Hadasla MaTemMaTuueckoro anaiauza. 10-11 kmacc. Anmumos IILA.,
Konsarun F0.M., TkaueBa M.B. u 1p. AkuronepHoe o61iecTBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Metonunueckue pekoMmennanuu K yueouuky II.A. Anumosa, FO.M. Komnsruna,

H.E. ®enoposoii u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://web.archive.org/web/20200619221735/https://resh.edu.ru/subject/51
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147343
Bnageney ByawHa TaTbAHa AHaTONLEBHA

OedcTevTened C17.09.2025 no 17.09.2026
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