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MNOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHUMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLUHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKaTEIbHO-METOINYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKCHUHM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yiIbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXAHUE OBYUYEHUA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuognueckue apodu. [lpumenenue npoOGel M NMPOLEHTOB s
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue — onepauMu € JICWCTBUTEIbHBIMU  yHclIaMd.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoicTa. [IpubnnxEHHbIE BBIUMCICHUS, NTPaBUIIA
OKpYIJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CIeICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwineHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

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

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

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

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U 1IeJIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W MX CBOMCTBAa. TOouykM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KVIACC

Yucaa v BIYMCICHUSA

Harypansnbie u nensle yucna. [IpumeHeHne Npu3HAKoOB JIEIMMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkiuaa i pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnnekcHble umcna. AnredOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHrne TpuroHoMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaALMOHATIbHBIX, TOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaAMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3luYHbIX OOJacTeld HayKh 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.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 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
NPUKIAJAHBIX 3ajadax, Ui OINPENENICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0  auddepeHInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OoOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOYas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/IOPOBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMsI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTb U  MPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNN;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBEIOWpATh CMOco0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HaHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, HUCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHUSA, HCCIENOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIIUTHl HHPOPMAIH, JAaHHBIX, HEOOXOAMUMBIX JJisi OTBETa HA
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHBIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBAaTh WJEH, HAalleJIEHHbIE Ha TIOMCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXKICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTAThl PEIICHUs 3aJlaud, SKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasI 1eAITEIBHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaJa B OONIUN MPOAYKT MO KPpUTEPUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOrO aHaU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLIEHTHl ISl PEIICHUs MNPUKIAAHBIX 3aJad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[TOKa3aTeleM,
UCIIOJ30BaTh MOAXOAAIIYI0 (POPMY 3alUCH JIEHCTBUTEIBHBIX YHCEN AJS PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: JIOTapudM UHCTA, JCCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
paMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB I PELICHHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CBOOOIHO ONEpUpOBaTh MOHATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYallUH C IOMOLIBIO CHCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUM, COJIEPIKALINX CTEICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMuuecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIbIO PABHOCUIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXoaumble (GOpMyJbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3aaHusl (pyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU PYHKIUH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIUS C HAaTypaIbHBIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CBOOOIHO OMNEPUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HH, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTU MEX]Ty BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 33TaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOro aHajh3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI I peLICHUS 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (YHKITHI;,

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yueOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydenuss B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJNbIX YHCEN, UCIOJb30BATh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATH MOHATUAMH: HUPPALUOHAIIbHBIC, MOKa3aTelIbHbIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauiyecKre METOJIbI JI PEIICHUSI YPAaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM armaparta aireophl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro (GOpMysnond WU
rpaduKom;



CBOOOZHO OMEpUPOBATh MOHATHSAMHU: TEepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO UHTETpaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;
peliaTh IpUKIaIHbIe 3a]]a41, B TOM YHCIIE COLIMaIbHO-9KOHOMUYECKOTO U
(u3MUecKoro xapakrepa, CpeJcTBaMiU MaTeEMaTHUECKOr0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckne ypaBHEHHs
6 TpuroHomeTpuueckue BoIpaXeHus 1 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrpoaririe  Hpakruieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHox€ecTBO, Onepaliy HaJl MHOKECTBAMU 1
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
amnmnapara JJis pelieHus 3a1a4
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHs TPUKIaJHbIX 3a7a4
; [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHns MpUKJIaJIHbIX 3a1a4
8 [elictBuTenbHble yncia. PanmonansHbie U 1
UppaluoHaIbHbIE YHCIIa
9 Apudmernueckre onepanum ¢ 1
JEMCTBUTEbHBIMU YU CIIAMU
10 Mopynpe AeMCTBUTEIBHOTO YHCIIA U €T0 1

CBOMCTBA




[TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHIIA

11 OKPYTJICHUS, IPUKUJIKA U OIICHKA
pe3yiibTaTa BRIYUCICHUN

12 Mopyne neicTBUTENBHOTO yKciia. Pemenue
3a1ad.

13 Moaysnb IeMCTBUTEIBLHOTO YHCIA.

14 Meton MaTeMaTUYECKON MHIYKIIUU.

15 MeTto MaTeMaTUYECKOM UHTYKITUH.

16 Pemienue 3a1a4 Ha MOBTOpEHHUE MaTepHraa
anredpsl Kypca 9 kiacca.

17 Pemenue 3aga4 Ha HOBTOpEHUE.

18 Pemrenne 3a1a4 Ha TOBTOPEHHE.

19 BxomHast koHTposIbHAs paboTa 1o
MOBTOPEHHUIO.
OyHKIMS, CIOCOOBI 3a/1aHUs QYHKITUH.

20 B3aumuo obparnblie pynkiuu. Kommnosumus
byHKIMMA

21 I'padux GyHKIIUN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacth ornpeesieHus] 1 MHOYKECTBO

22 3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexxyTKH 3HaK MOCTOSTHCTBA
UEtHbie 1 HEUETHBIE (PYHKITUH.

23 [Tepnomuueckne pyHkuu. [IpoMexyTKu
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

24 Haubonsiiee 1 HauMeHbIlIee 3HAYCHHE

(GYHKIIMHM Ha TPOMEXKYTKE




Pewenne 3ana4 Ha pa3au4Hble CBOKCTBA

25 .
GYHKIIHA.

26 Pemenue 3a1a4 Ha MPUMEHEHHUE PA3TMYHBIX
CBOWCTB (PyHKLIUH.

97 Pemenue 3a1a4 Ha MPUMEHEHHE PA3TMUHBIX
CBOMCTB (DYHKITHI.

08 Pemenue 3a1a4 Ha MOBTOPEHUE PA3ITUIHBIX
CBOICTB (DYHKIIHIA.
[ToaroroBka K KOHTPOJILHOU PabOTE MO

29 teme: " UncnoBbie QYHKIIMH U X
cBoiicTBa".

30 KoHnTtpoinbhas padora mo teme: " Uucnosbie
GbyHKIIMM 1 UX cBolicTBa"

31 UucnoBast OKpyKHOCTb.

32 UwucnoBast OKpyKHOCTb.

33 YucnoBast OKpY>KHOCTh Ha KOOPAMHATHOMN
MJIOCKOCTH.

34 UwucoBasi OKpY>KHOCTh Ha KOOPIUHATHOU
TJIOCKOCTH.

35 Pemenue 3anau.

36 Cunyc u kocuHyc. TaHTe€HC U KOTaHTeHC.

37 Cunyc u kocunyc. TaHTeHC ¥ KOTaHTeHC.
Pemenue 3angau.

38 Tpuronomerpuyeckue GyHKIIMHA YUCIOBOTO
apryMeHra.

39 TpuronomeTprudeckre GyHKIIHH YUCITIOBOTO

apryMeHTa.




Tpuronomerpudeckue GyHKINUU YUCIOBOTO

40 1
apryMeHTa.

41 DyHKIHUH CHHYC U KOCUHYC, UX CBOMCTBA U 1
rpaduKy.

42 @OyHKIMU CHHYC M KOCHHYC, UX CBOHCTBA U 1
rpaduxu.

43 Pemenue 3amay. 1

44 [Toctpoenwue rpaduka Gpyukipu y=mf(x). 1

45 [Moctpoenue rpaduka pynkuun y=mf(x) 1

46 [MToctpoenue rpaduka Gpyukiwu y=Ff(kX) 1

47 [MToctpoenue rpaduka Gpyukiwn y=Ff(kX) 1

48 I'paduk rapMoHUYIECKOTO KOJICOAHNS. 1

49 @OyHKIMU TaHT€HC U KOTAHTEHC, UX 1
CBOWCTBA U IrpadyKu.

50 OyYHKIIMU TaHTEHC W KOTAHTeHC, UX 1
CBOICTBa U rpaduKu.

51 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHUH. 1

52 OOpaTtHble TPUrOHOMETpHUUYECKHE (DYHKIUH. 1

53 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH. 1

54 OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHUH. 1
KonTponbhas pabota no teme:

55 "TpuronomeTrpuyeckue GyHKIUH. 1
OO6patHbie TpUroHOMeTpUYecKrue QyHKIN"

56 [Ipocreiiye TpUroHOMeTpUYECKHE 1
YpaBHEHMsSI U HEPAaBEHCTBA.

57 [Ipocreiiye TpUroHOMeTpUYECKHE 1

YpaBHCHUA U HCPABCHCTBA




[Ipocreitmme TPUroHOMETPUYECKHE

58 1
YPaBHEHMsI U HEPAaBEHCTBA.

59 [Ipocreiimme TpPUroHOMETPUYECKUE 1
yYpaBHEHHSI U HEPAaBEHCTBA.

60 Mertonbl pveH_IeHI/I}[ TPUTOHOMETPUUYECKHUX 1
YPaBHEHUH.

61 Metonbt pf}H_IeHI/ISI TPUTOHOMETPUYECKHIX 1
YpaBHEHUH.

62 MeToap! pemeHus: TPUrOHOMETPHYECKUX 1
YpaBHEHUM.

63 CuHHYC ¥ KOCHUHYC CyMMBI 1 pa3HOCTH 1
apryMeHTOB.

64 CuHyC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH 1
apryMEHTOB.

65 CuHyC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH 1
apryMEHTOB.

66 TaHreHc CyMMBbI U pa3HOCTH apryMEHTOB. 1

67 TaHreHc CyMMBI M Pa3HOCTH apTryMEHTOB. 1

68 @opMyIbl IPUBEACHHUS. 1

69 DopMyITbI TPUBEICHHS. 1

70 @DopMyIbl IPUBEACHHUS. 1

71 ®opmyinsl JBOMHOTO aprymenTa. @opmyiisl 1
MOHWKCHUS CTETICHH.

7 ®opmyinsl JBOMHOTO aprymenTa. @opmyiisl 1
MIOHWKCHUS CTETICHH.

73 [IpeoOpazoBanue cymMmbl 1

TPUTOHOMETPUUYECKUX (YHKLIUN B




IMPOU3BCACHUC.

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

74 . 1
BBIPa)KEHU.
[ToaroToBka Kk KOHTPOJIBHOM paboTe 11O

75 teme: " [IpeoOpa3oBanue 1
TPUTOHOMETPUUYECKUX BhIpOKECHUN"
KontponsHas pabora no teme: "

76 [IpeoOpa3zoBaHKe TPUTOHOMETPHUUCCKUX 1
BbIpaXKeHUM"

77 [Ipeobpa3zoBanue npousBeaeHUS 1
TPUTOHOMETPHUYECKUX (PYHKLIUH B CYMMY.

78 [TpeoOpa3oBanue Npou3BeICHUS 1
TPUTOHOMETPUUYECKUX (QYHKLUH B CyMMY.

79 JlonomHUTEIbHBIE TPUTOHOMETPHUYECKHUE 1
(bopMyIbI.

80 Pemenne 3amau. 1

81 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM. 1

82 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI. 1

83 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM. 1

84 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

85 [IpeobpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

86 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

87 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1

BBIPAKECHUI




88 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

89 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

90 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

91 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

92 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

93 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

94 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
KonTtponsnas pabora:

95 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aTaHUS

96 nocjenoBaTeIbHOCTeH. MeTos 1
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE U OTPAaHUYEHHBIE

97 nocJe0BaTenbHOCTH. Mcropus aHanusa 1
0ECKOHEUHO MaJIbIX

98 Apudmernueckas Iporpeccust

99 I'eomeTpuueckas mporpeccust 1

100 beckoneuHo yObIBaroIias reoMeTpruuecKas 1
nporpeccus

101 CyMMa OecKOHEUHO yOBIBaromen 1
T€OMETPHUYECKON MTPOTPECCUU

102 [Ipenen unciaoBOM MOCIEN0BATENBHOCTH.

103 [Tpemen 9uCIIOBO# MOCIIEIOBATSIIEHOCTH. 1

104 Hcnonp3oBaHue Nporpeccuu Ui peuieHus 1
peabHBIX 3a/1a4 MPHUKJIAJTHOTO XapaKTepa

105 [Ipenen pynkuuu. 1




106 [penen pynkuun 1

107 [Ipenen dyHkmmm. 1

108 Omnpenenenne MPOU3BOTHOM. 1

109 Boruncnenue npou3BoAHbIX. 1

110 Brruucienne npon3BoIHbBIX. 1

111 Brluncnenue npous3BOAHbIX. 1

112 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX 1
(byHKUUH 1715 peleHus 3a1a4

113 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIUH U1 perieHust 3a1a4

114 [lepBast u BTOpas Mpou3BOAHbIE (PYHKINUU 1

115 OnpeneneHHue, T€OMETPUUYECKUM CMBICIT 1
IPOM3BOIHON

116 OnpeaeHeHHUe, (bU3UYECKUN CMBICI 1
MIPOM3BOTHOM

117 YpaBHeHUe KacaTelIbHOU K rpaduKy 1
byHKIIIHN

118 VYpaBHeHHEe KacaTeIbHOU K rpaduky 1
byHKIIUHN

119 [IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMMA

120 [Ipou3sBoHbIE IIEMEHTAPHBIX (QYHKIIUN

121 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS, 1
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

122 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

123 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1

YaCTHOT'O M KOMIIO3UIIMU (YHKIUH




124 KonTtponsnas padora: "[IponszBoanas” 1
[IpumeHeHue nporu3BOIHOMN 11t

125 uccneoBaHus (QyHKIM HAa MOHOTOHHOCTD 1
U DKCTPEMYMBL.
[IpumeHeHnue nporu3BOIHOMN 11t

126 uccienoBanus GyHKIIUNH Ha MOHOTOHHOCTD 1
U KCTPEMYMBI.

127 HOBTOP@HI/IG, 000011IeHrEe, CUCTeMaTH3AIIHS 1
3HAHUH

128 Hroroas xouTpoasHas padora: BIIP. 1

129 [TocTpoenue rpadukos ii)y'HKI_[I/If/'I c 1
TIOMOIIBIO TIPOU3BOTHOM.

130 HOCTpOGHI/IGUFpa(l)I/IKOB C TIOMOUIBIO 1
MIPOU3BOTHOM.

131 Haxoxnenne HanOGoNMbIIMX U HAMMEHBIITNX 1
3HauUEHUN QPYHKIMH.

132 HOBTOPCHHC, 0000I11IeHNE ,CUCTEMATH3AINS 1
3HAHWH.

133 [ToBTOpeHwue, O606H1€H1fe u 1
CUCTEMAaTH3aIVs 3HAHUH.

134 [ToBTOpEHwme, O606H1€HI:IG u 1
CUCTeMAaTH3aI¥s 3HAHHH.

135 [ToBTOpEHwMe, o6o61ueHI/UIe u 1
CUCTEeMAaTH3aIHs 3HAHUH .

136 [ToBTOpEHME, o6061ueH1:1e " 1
CUCTeMAaTH3aI¥s 3HAHHH.

OBIIEE KOJIMYECTBO YACOB I10 136
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI pecypen
[IpuMeHeHne Npou3BOJHON K
1 WCCJICIOBAHMIO (DYHKIIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI.
IToBTOpEHME.
[IpumeneHne Mponu3BOIHON K
5 WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI.
IToBTOpEHME.
Haxoxxnenune HanOobIIero u
3 HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON 1
¢byHkuu Ha oTpeske. [loBropenue.
4 IToBropenue . [IpeobGpazoBanue 1
TPUTOHOMETPUYECKHUX BBIPAKECHHUM.
[ToBTrOpenue. Pemenne
5 TPUTOHOMETPUUECKUX YpaBHEHUH U 1
HEPABEHCTB.
6 Pemenue 3a1a4y Ha moBTOpEeHHE U3 0a3bl 1
OUIIN.
7 BxoaHast koHTponpHast paboTta 1o 1 1
ITOBTOPEHUIO
8 [TonsiTHE KOpHS N-CTENEHU U3 1

JNIEUCTBUTEIILHOIO YHCIIa.




[TonsiTHE KOpHS N-CTENEHU U3

o JeUCTBUTENILHOTO YHCIIA. 1

10 @yHKIUA KOPEHb N- CTEIEHU U3 X , €€ 1
CBOWCTBA U TpaduK.

11 Pemenue 3amauy. 1

12 Pemenue 3anay. 1

13 Pemenue 3amauy. 1

14 CBolicTBa KOpHS H- CTETICHHU. 1

15 Pemenue 3amau. 1

16 Pemenue 3anau. 1

17 IIpeoOpa3oBaHue UppaMOHATBHBIX 1
BBIPaKCHU.

18 IIpeoOpa3oBaHue UppaMOHATBHBIX 1
BBIPaKCHUM.

19 [IpeoOpa3oBanue UppaMmOHATBHBIX 1
BBIpKEHUI.

20 ITpeoOpa3oBaHue UppaMOHATBHBIX 1
BBIpa)KEHUH.
OCHOBHBIE METO/IbI PEeILICHUS

21 UPPalMOHAIIBHBIX YPaBHEHUM. 1
IToBTOpEHME.

22 [ToaroroBka K KOHTPOILHOM paboTE .

23 BxoaHoit Mmonutopusr B popmate EI'D

24 [TonsiTre creneHu ¢ I0O0bIM 1
panMoHaIbHBIM MOKa3aTeNIeM.

o5 [TonsATHE CTEeneHN JTFOOBIM PAIMOHATHHBIM 1

IIOKa3aTeCJICM.




26 Pemenue 3anau. 1

97 Crenennas ¢yHKIUS, €€ CBOHCTBA U 1
rpaduk.

28 Crenennas ¢yHKIUS, €€ CBOHCTBA U 1
rpaduk.

29 Pemenue 3anau. 1

30 Pemenue 3amauy. 1

31 [TonroroBka K KOHTPOJIBHOM padoTe. 1

32 KontponbHas padoTa. 1

33 [TokasarenpHas pyHKIHS, €€ CBOWCTBA U 1
rpaduk.

34 [TokazarenpHas pyHKIHsI, €€ CBOWCTBA U 1
rpaduk.

35 Pemenue 3anau.

36 Pemrenue 3anau.

37 [TokazarenbHbIe ypaBHEHUS M METO/BI MX 1
pelIeHuUs.

38 [TokazareapbHBIC YpaBHEHUS M METOJIBI MX 1
pelIeHuUs.

39 [TokazareapbHBIC YpaBHEHUS M METOIBI MX 1
pelICHHUS.

40 Pemmenne nokasarenbHBIX YPaBHEHHH .

41 [TokazarenbHbIE HEPABEHCTBA.

42 IlokazarenbHble HEPABEHCTBA.

43 OCHOBHBIE METOBI PEIICHUS 1
MOKa3aTeIbHbIX HEPABEHCTB

44 OCHOBHBIE METO/BI PELICHUS 1




IOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

45 1
MOKa3aTeJIbHBIX HEPABEHCTB

46 OCHOBHBIE METO/bI PELLICHUS 1
[I0Ka3aTeJIbHbIX HEPABEHCTB
[TonroroBka K KOHTPOJIBHOU paboOTeE 1O

47 teMme: " [lokazarenbHble ypaBHEHUS U 1
HepaBeHCTBa"

48 KonTponbHas padora. 1

49 [Tonstue norapudma.

50 [Tonsatue norapugma.

51 Jlorapudpmuueckas pyHkuus, e€ CBOUCTBa 1
U rpaduk.

59 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA 1
u rpaduK.

53 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA 1
u rpaduK.

54 CoiicTBa norapudmos. 1

55 CgoiictBa Jiorapudmos. 1

56 CoiicTBa norapudmon 1

57 Kontponbnas padoTa. 1

58 Jlorapudmuueckue ypaBHEHUS U METObI 1
UX PeLICHHUS.

59 Jlorapudmuueckrue ypaBHEHUS U METObI 1
UX PeLICHHUS.

60 Jlorapudmuueckrue ypaBHEHUS U METObI 1

WX PELICHHUS.




Mertobl pemeHust JorapupMUIECKuX

61
HEPaBEHCTB.

62 Mertoab! pereHust JorapupMUIecKuX
HEPABEHCTB.

63 MeTtobl penieHus gorapuGMuIecKux
HEPaBEHCTB.

64 Pemenue norapupMudeckux ypaBHEHUN U
HEPaBEHCTB.

65 JuddepennrpoBanue moxkasaTeaIbHON U
norapupMUIEcKOr (QyHKITHA.

66 JuddepenunpoBanue nmokazareabHONU U
norapu@mMuueckon GyHKITHI.

67 KonTponbhas pabora.

68 [TepBooOpasHas 1 HeonpeACIEHHBIN
HHTErpaJl.

69 IlepBooOpasHas 1 HeonpeeNnEHHbIN
UHTErpaJ.

70 [TepBooOpa3Has u HeonpeAeIEHHBIN
UHTErpaJl.

71 OnpeneneHHblil UHTErpal.

72 OnpenenéHHblil UHTErpal.
Brruncnenue mnomanaeii puryp

73 KPHUBOJIMHEWHBIX TpAIlEIUid ¢ TOMOIIBIO
OIPEACIIEHHOTO UHTETPAIA.

74 Brruncnenue mnomazaeit gpuryp.

75 Pemenue 3agau.

76 MHorouneHsl OT OJJHON NEePEMEHHOMN.




77 MHoOrouneHs! OT OJHON EPEMEHHOM. 1
78 MHoOro4IeHbI OT OJTHOM MIEPEMEHHOM. 1
79 MHorousneHbl HECKOJIBKUX IEPEMEHHBIX. 1
80 MHOro4IeHbl HECKOJIBKHX TTEPEMEHHBIX. 1
81 Pemenue 3amauy. 1
82 VYpaBHEHUsI BBICILIUX CTEICHEH. 1
83 VYpaBHEHHUs BBICILIUX CTENEHEM. 1
84 YpaBHEHHUs BBICIINX CTEIICHEMN. 1
85 Pemennie ypaBHeHU! BBICIINX CTETICHEH. 1
86 KonTponbHas padora. 1
Cucrema 1 COBOKYITHOCTh ypaBHEHHIA.
87 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 1
CIICICTBUS
Cucrtema u COBOKYITHOCTh YPaBHEHHUIA.
88 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- 1
CIIeICTBUSA
89 OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U 1
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI
OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
90 COBOKYITHOCTEH MppalMOHATBHBIX 1
YpaBHEHUI
OCHOBHBIE METO/IbI PELICHHS CUCTEM U
91 COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUI
OCHOBHBIE METO/IbI PELICHHS CUCTEM U
92 COBOKYITHOCTEH MOKa3aTeIbHBIX 1

ypaBHEHUU




93

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

94

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

95

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIpETALUs O0JY4EHHBIX
pe3yJIbTaTOB

96

IIpuMeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKWU3HH, HHTEPIIPETALUs TOJTY4EHHBIX
pE3yJIbTaTOB

97

IIpuMeHeHrEe HEPAaBEHCTB K PEILIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HM, HHTEPIIPETALUs TOITy4EHHBIX
pE3yJIbTaTOB

98

99

"CucTemMbl parioOHAIbHBIX,
MppaIMOHATFHBIX MTOKA3aTeIbHBIX U
Jorapu(MUUecKux ypaBHEeHU"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

100
101

KonTponbhas pabora.

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

102

HppaumnoHanbHble ypaBHEHMS,

N R R




HEPaBEHCTBA C MapaMeTpamMu

103 WppanmoHanbHble CUCTEMBI C
rnapameTpamu

104 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

105 IlokazarenabHbIE CUCTEMBI C ITapaMeTpaMu

106 Jlorapudmuueckue ypaBHeHus,
HEPaBEHCTBA C apaMeTpaMu

107 Jlorapudmuueckue CUCTEMEI C
napameTpamu

108 TpuronomeTpuuecke ypaBHEHHUS C
rnapameTpamu

109 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

110 TpuronomeTpuiecKue CUCTEMBI C
napameTpamu
[TocTpoeHue u uccnenoBaHue

111 MaTeMaTUYeCKUX MOJIEIeH peaabHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u nccnenoBanue

112 MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPaBHEHUI
C apaMeTpaMu

113 Pemrenue 3anau.

114 KonTponbhas pabora.

115 [ToBTOpeHue, 06001IeHNE,
cucTeMaTu3anus 3HaHuii: "YpaBHeHus"




116

[ToBTOpenue, 06001eHNE,
cucremaTtusanus 3Hanui: "YpaBHenus"

117

118

119

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 0600mIEeHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHME, 0000MIIECHNE,

cuctematusanus 3Hanuii: "HepaBencrna'

120

121

122

[ToBTOpeHme, 06001IEHNE,

cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHuE, 0000MIICHNE,
cucrtematusanus 3Hanuii: "l[IpousBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 06061IeHNE,
cucreMmarusanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

123

[ToBTOpenue, o6o0IEHNE,
cucteMaTtuzanus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"

124

[ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

125

126

[ToBTOpeHue, 060061IeHNE,

cucrtemaTtusanus 3Hanuil: "OyHkuun'

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuuu'

127

[ToBTOpenue, o600mEHNE,




cucteMaTtu3anus 3Hanuil: "Oyuxuun"

128 [ToBTOpEHME, 0606H_ICHI:IC, 1
CUCTEMaTHU3AIIMs 3HAHHMH.

129 IToBTOpEHME, 0606H_ICHI:IC, 1
CHUCTEMATHU3AIIMS 3HAHHMA.

130 [ToBTOpeHME, 0606HICHIfe, 1
CUCTEMaTHU3aIUsl 3HAHUH

131 HTOroBelii TECT. 1

132 [ToBTOpeHME, 0606III€HIEG, 1
CHUCTEMATHU3AIIMs 3HAHUMH.,

133 [ToBTOpeHME, 0606III€HIfe " 1
CHUCTEMaTHU3AIUs 3HAHHH.

134 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMATHU3AIIMS 3HAHHH.

135 [ToBTOpEHwMe, 0606IIIeHI:IC " 1
cUCTeMaTHu3alis 3HAHHH.

136 HTorosslii ypox. 1

OBILIEE KOJIMYECTBO HACOB I10 136
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATBLHOE U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATHUYHAsS APOOb, MPOLIEHTHI
12 BeimonHATe  apudmMeTrndeckue  omepanud  C  PAalUMOHAIBHBIMH |
' JEHCTBUTENbHBIMH YHCITaMU
13 BBIonHATE TpUOIMKEHHBIC BBIYMCIICHHS, UCTIONB3YS MPaBUIIa OKPYTIICHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHHHA
OnepupoBaTh MOHATHSAMH: CTENEHb C IENBIM IOKa3aTeleM, CTaHAapTHas
14 dopMa 3amMcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHON CTEINECHH,
' UCTIOJIB30BaTh MOAXOAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUISA
pemIeHns MPAKTHYECKHX 3a/1a4 U IPEACTABICHHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alKMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEeHUS U HEpaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 pannoHaIbHOE, MppaIoHaILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHHUS
BeimonHATE TpeoOpa3oBaHus MENbIX, PAMOHAIBHBIX W WpPpaAIllHOHATBHBIX
2.3 BBIpQOXXEHU W pelmaTh OCHOBHBIE THIBI IENBIX, PAlMOHATBHBIX U
UPpAIMOHATIFHBIX YPAaBHEHUI U HEPABCHCTB
24 [TpuMeHSATh ypaBHEHHSI M HEPaBEHCTBA JUIA PEUICHHUS MaTeMaTHYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIIAThH
2.5 BBIPOKEHUS, YPaBHEHUS, HEPABEHCTBA IO YCIOBHIO 3a]laud, MCCIIEIOBAThH
MOCTPOCHHBIE MOJIENIN C MCTIOb30BAaHUEM allfapara anreopsl
3 OyHkun u rpadguku
OrnepupoBaTh NOHATHAMU: (DYHKIHS, CTIOCOOBI 3aaHus QYHKIIUH, 00J1acTh
3.1 OTpeNesieHuss W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTh M HEUYETHOCTh (QYHKIMH, HYIH




(bYyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crtpouts U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIUH,
CTENeHHON (YHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (GyHKIMHA )T UCCICTOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TpHU pEeIIeHUH 3a7ad M3 APYruX Y4eOHBIX HPEIMETOB U
peanbHOM JKM3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hauana marematnyeckoro aHaansa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATENBHOCTh, apu(MeTHUecKass W
' reoMeTpUYecKas Iporpeccuu
4.9 OnepupoBaTb NOHATHUAMU: OECKOHEYHO YOBIBaloIlasi TeOMETpUYecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUd IS
' pellIeHus peabHBIX 3aja4 IPUKIAJHOTO XapaKkTepa
5 MHo>xecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJis  ONHCaHUus
5.2 pealIbHBIX MPOLIECCOB U ABJIEHUH, IPU PEIIEHUH 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPENCIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PallMOHAILHBIM [T0OKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yucia, AECITUYHBIC M HATypaIbHBIE
' sorapruQMsI
2 VYpaBHEHHUS U HEPABEHCTBA
[IpuMeHATH CBOMCTBA CTENEHM [UIs TpeoOpa3oBaHUs  BBIPAKCHUH,
2.1 ONEpUPOBATh IOHATHUSAMHU: IIOKA3aTEIbHOE YpPAaBHEHHE U HEPABEHCTBO;

peiaTb OCHOBHBIC TUIIBI TOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB




BeimonuaTe  mpeoOpa3oBaHusl BBIPAKCHHUN, COAEPIKALIMX JIOTapH(MBI,

2.2 ONEpUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN M HEPABEHCTB
2.3 HaxoauTs perieHns npocTelmnx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEMHBIX YpPAaBHEHMH U €€ pelleHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIs peleHUs MPaKTHUYECKUX
3aja4
55 HaxonuTh pemeHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHBIE CUTYallil Ha S3bIKE anreOpbl, COCTaBIIAThH
2.6 BBIPQXCHUSI, yYpaBHEHMs, HEPABEHCTBA U CHUCTEMBbI IO YCIIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
' HalMeHbllIee 3Ha4eHUs (PYHKIMHM Ha IPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
uccienoBaHus QyHKIMY, 3aJaHHOM rpaduKoM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh Il PEILICHUS] yPaBHEHUI Y HEPABEHCTB
33 N306paxaTh Ha KOOPAUHATHOM IJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCMOJb30BaTh UX JJIS PELIEHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUM
34 Hcnonb3oBate rpaduku (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4eOHBIX JAUCIHUILIIH
4 Havana marematndeckoro ananusa
OnepupoBaTh MOHATUAMU: HENpepbIBHAS (QYHKIMS, TPOU3BOIHAS PYHKIIUY;
4.1 MCIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON [
pelieHus 3aaad
4 HaxonuTh  MpOM3BOAHBIE  BJEMEHTapHBIX  (DYHKIUH,  BBIYHCIATDH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH
Hcnonp3oBaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NIPUMEHSTHh PE3YJbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPa(hUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKICHUS HAWJIYUIIEro pEeHIeHHs B
' MPUKIIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHX, 3a7auax
45 OnepupoBaTh MNOHATUSIMH: [E€pPBOOOpa3Has M WHTErpaji;, IOHUMATh
' reOMEeTPUYECKU U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxonuths nmepBooOpa3Hble 3JI€MEHTAapHBIX (YHKUINH, BBIYUCISATh HHTETPA
' o popmyne Hetorona — JleiiOuuma
47 Pemate nmpukiaaHble 3a1aud, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOTO U

(bU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Kon
1 Yucna v BBIYUCICHUS
Pannonanbupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOU, IPOLIEHTHI,
11 OECKOHEUHBIE MMEPUOANYECCKHE IPOOH. ApUPMETHIECKHE OTIEpAIH C PAIOHAEHBIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune npoOeil u mpoueHToB
JUISL peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanpioHansHbIe M HPPAMOHANBHEIC YK Clia. ApUPMETHIECKHE
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOMmkEéHHBIE BBIYMCICHHS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenensb ¢ 1enbIM nokaszareneM. CTangapTHas popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3  Hcnonws3zoBanue noaxopsmend (HopMbl 3aUCH JEUCTBUTEIbHBIX YUCEN JI PElIeHUs
MPAKTUYECKUX 3a7ay U MPEACTaBIECHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypanbHOH cTeneHu. JleWcTBUS ¢ apupMETHUECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1  ToxnaecTBa M TOXIECTBEHHBIC IPE0OPa30BaHUS
99 ITpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' GopMyIIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HUHTEPBAJIIOB
2.4  Pemenue 1enbix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
2.5  Pemenue uppannvoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpPUTOHOMETPUYECKUX YpaBHEHHHA
57 [IpumeneHne ypaBHEHMI U HEPABEHCTB K PEILICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3
' Pa3INYHBIX 00J1aCTe HAYKU U peasibHOM KU3HH
3 OyHKIHH U TpaduKh
31 OyHKIUS, cnocoObl 3amaHus (QyHkiuu. [paduk ¢yHknuu. B3aumHo oOpaTHBIE
' GyHKIMH
3.2 OO6nactp ompeneneHduss W MHOXECTBO 3HaueHWH QyHkuun. Hymu ¢ynkuun.
' [TpoMexyTkH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
3.3 Crenennas ¢yHKIUA ¢ HATypaJdbHBIM M IEJIBIM ToKaszareneM. E€ cBoiicTBa u rpaduxk.




CoiicTBa u rpaduk KOpHs N-0if cTeNeHH
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENeHUE TPUTOHOMETPUUYECKUX (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Hauana marematnyeckoro aHnaamsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmernueckass U reoMerpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. @Dopmyliia CI0XKHBIX MPOLEHTOB. M cmonap30BaHWe NPOrpeccuu st
pelIeHus pealibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
MHoxecTBO, omepauud Haj MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO armapara JJis ONUCAaHUA pEealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeITMMOCTH UEIbIX YUCEI
1.2 CrerneHsb ¢ pallMOHaNbHBIM MTOKa3zaresaeM. CBOMCTBA CTENEHH
1.3 Jlorapudwm yucina. JlecaTHaHbIe U HATYpATbHBIC JIOTAPU(HMBI
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUi, copepKaLUX JTOrapu(pMbl
2.2 [IpeoOpazoBanue BIpaXEHUH, COAECPKAIINX CTETICHU C PAIMOHATHLHBIM MTOKa3aTeIeM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokaszarenbHbIC ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHHH. PelieHne npukiaaHbIX 3a/1a4 ¢ TOMOIIBI0 CHUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PAIlOHATBHBIX YPaBHEHUI U HEPABEHCTB
28 [TpuMeHeHre YpaBHEHHIA, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MAaTEMAaTHUYSCKUX 3a]1ad
' W 3aJ1a4 U3 Pa3IuIHbIX 00JaCTel HAYKU U PEATbHON KU3HH
3 OyHKIUYU U TpapUKu
Oynaknus. [lepuogndeckne Qynkuu. I[IpoMexyTkm MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumMymbl U MUHUMYMbI QyHkuuu. HaumOonblnee u HauMmeHblllee 3HAaYCHHE
(GyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu




3.3

[oka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU PEIICHWH 33a7ad M3 JAPYrHX YYeOHBIX TNPEJAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIC AIeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS MPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS  YaCTHOTO (DyHKIIMI
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIM HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxkIieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHHe TPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, ANrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACITICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KJICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHHUS NPH PELICHUU 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXACHUW; YMEHHE  OIEpUpPOBATh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAllMM HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEepUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh TMOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C IeJIBIM MOKa3aTeIeM, KOPeHb HAaTypaJIbHOW CTENEHU, CTEIEHb C
paIrMoOHATBHBIM TTOKA3aTEeJIeM, CTEIICHb C JIEHCTBUTEIIBLHBIM TTOKa3aTelIeM,
norapudmM dUHCIA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIHA,
OCTaTOK 10 MOJYJIIO, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAIBLHOE YHCIIO,
MHOXXECTBA HATYpaJIbHBIX, LEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNuTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
peIlIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSATEH BHIUMCICHUE 3HAUCHUH U TIpeoOpa3oBaHUs
BBIPOKEHHN CO CTETNEeHsAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpOBaTh  IMOHSATHUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUdecKast




mporpeccusi, OECKOHEYHO YOBIBaIOllas TIeOMETpPHYECKash IPOTPECCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI JJId PCIICHHUA MATEMAaTHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOAUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIECHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPHUMEPbl MATEMATHUYCCKOIO MOACIUPOBAHHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33Jauyd pa3HbIX TUIOB (B TOM 4YMCJIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3324l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTABJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHHMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METO/OB M IEKTPOHHBIX CPEICTB; rpa)uuecKy UCCIeI0BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUYecKrX METOMIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACHpECIICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyyallHOW  BENMYMHBI, (QYHKIUW pacHpeAeieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pEICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaThb IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHUH U BCJIIMYMH, peIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajienenurnes, OpuU3Ma, NOHpamMuaa, (uUrypa M TOBEPXHOCTh
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHIpA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTbH CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CaMOCTOSITEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pPa3NMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTIOJHUTEIBHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IIIOMAgh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOpI{I/IHaTHLII\/'I METOA
JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX yqe6HHx nmpeaMETOB
YMenue BLI6I/IpaTL MOAXOMAIIMNNA METO, A pelIcHud 3a/la4yi,; MTIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBD(
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna v BEIYHACICHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH IETBIX YHCel

12 Panmonanbupie umcina. OOBIKHOBEHHBIE U JECATHYHBIC JPOOHM, IPOLEHTEHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HAaTypalbHOW cremeHu. JlefcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crerniens ¢ 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
- CTETICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTAPUPMBI

HevictButenbHple  4ucia. ApuMmeTHYecKue omnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYMCIICHHHA

1.8 [TpeoOpa3oBaHue BbIpaKeHUH

1.9 KommnekcHsle yncna
2 VYpaBHEHUS U HEPaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHblE U TOTapuPMUUECKHE YpaBHEHUS

2.5 [lensie U qPOOHO-paIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Marpuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenuTeab MaTPULI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmcaresibHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI
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