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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiiero oOpa3oBaHus,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBIJIa/IeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHMS B MaTeMaTu4yeckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PacCyXJaTh JEAYKTHUBHO, HCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYarolluecs IMONTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEPIIPETAllud  TOJYYCHHBIX  PEUICHWM, 3HAKOMSTCA C  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTEMaTUYECKOro aHaIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COJAEpKATeIbHO-METoauYeckue JHuu: «Yucina u
BbluncieHus», «OyHKuu U rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATEIbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydJeHus1 Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMU | pa3ziesiaMu. JlaHHbIN yaeOHbIi
KypC SIBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TAKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIHn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX TOCJEI0BATENILHO (POPMUPYETCS H COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
NOJlyYEHHBbIE MpPHU H3YYEHMHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTEIIBHO
chOpMyIMPOBAHHON MaTeMaTUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YUCJIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HATypaibHBIX, IIEIBIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUIECKUe 3aqaud W ONEepaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEPAIINH, a TaKKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKPETH3aIHsI.

Jluaust «YpaBHEHHUSI W HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUsA, MOCKOJBKY B KaXKIOM
pasnene IlporpamMMmbl TMpenyCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
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TPUTOHOMETPUUECKUX YpPAaBHEHUW, HEPABEHCTB M CHUCTEM, a TakKXe 3ajady,
coaepkamux napaMmeTpsl. [lomydeHHbIE yMEHHMSI IIUPOKO HCHOJIB3YIOTCSA IIpHU
UCCJEeNOBAaHUM (DYHKIMM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
collepKaluX CTeneHn W Jiorapudmel. brarogaps u3ydeHuio anreOpamdecKoro
MaTtepualia MpOUCXOAUT JajdbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aDCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3 PpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HATJISAIHO IEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkuuu u rpaduku» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3yUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJISi pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBSA3AHO KAaK C MATEMAaTUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHUI W HepaBeHCTB. lIpu »Tom OoJbIIOE BHUMaHUE
yaensietcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJiaMH 3aBUCUMOCTU MEXKITY
pa3IMUHBIMU BEJIMUMHAMH, HCCIEAOBATh MOJy4YeHHbIE (YHKIMU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMYHON
dbopme: aHaTUTHIECKOM, Tpadudeckoil u cinoBecHo. Ero uzydenue crnoco0cTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH1, UCTI0JIb30BAHUIO AaHAJIOTUU.

ConepxarenbHast nuHusl «Hauana maremMaTHYecKOro aHaau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3aj1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUS, BBIYUCISITH MUIOManu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHUs IpoueccoB. JlaHHas coaepxareiibHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPealbHBIX CHUTYyalluu,
MO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIIEHUE B IPUKIIAJHBIX, B TOM YUCIIE COUUAIBHO-
DKOHOMMYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a



CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaIbHO-TOTHUECKOTO U KPEaTHBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOydaroniuecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsl DJIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/ieibl
MaTeMaTUKH H €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIe MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
OpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET pAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaroIMXCcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHoM kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHUIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUICTCHBI B KAKIIBIN U3 Pa37IesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TPHKIAJHBIX 3a7ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wusydyenne yueOHOro kypca «AnreOpa u Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Panmonansabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC POOHU, IMPOIICHTHI,
OeckoHeuHbIe TMepuoandeckue Apoou. Ilpumenenue npobOel W TPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEd 3HAHUHN U pealbHOM )KU3HU.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  MoJyib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoiicTBa. [Ipubnnx€HHbIE BHIYUCICHUS, MTPAaBUIIA
OKpYTJICHUSI, MPUKUKA U OLICHKA PE3yIbTaTa BHIUYMCICHUM.

Crenenp ¢ uenbIM mnokaszareneM. buHom Hprotona. Hcnosb3oBanue
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTUuHbIE W HATypaJibHbIE
Jgorapu(Msl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YKCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUsI-CIeACTBUA. HepaBeHCTBO,
pelleHre HEPaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOTo1IeHb!I ¢ 11ebIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHH.

HppanuonanbHbie YpaBHEHHSI. OcHoBHbIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS MOKAa3aTEIbHBIX
YPaBHCHUU.

[IpeoOpa3zoBanue BRIpaXKEHHI, COACPIKAITIX JTOTAPUDMEI.

Jlorapupmuueckne yYpaBHEHUS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.



OcHOBHBIC TPUTOHOMETPHUUYCCKHEC bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrtem JNMHEWHBIX ypaBHEHWW. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUIECKU CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PELUICHUS] CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHWe NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX ypaBHeHUM. MccnenoBanmue noCTpOCHHOW MOJEIN C MMOMOIIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEaNbHOM CHUTYyallMH C ITOMOUIBIO
YpaBHEHUN W HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTeil HAyKU U peaibHON KU3HU.

DOyHKUMH U TPaPuKn

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHkumu. [leproauyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMH 0OOpaTHOM CTENEeHU
C HaTypaJbHbIM [TOKA3aTEJIEM.

[TokazatenpHast u jorapudmudeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonp3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeIBLHOCTEH. MeTox
MaTeMaTUYeCKOM HHIYKIHH. MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
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IPOrpecchui. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npouleHTOB. lcnosnb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX —3a1ad
IIPUKJIAJHOIO XapaKTepa.

HenpeppiBHble (QyHKIMM U HX cBoWcTBa. TOUkM pa3pbiBa. ACHUMNTOTHI
rpadukoB ¢yHkumi. CBoHcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. IIpuMeHeHHEe CBOMICTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoaHbie GyHKIUU. Onpenenenre, reOMeTpUYeCKU |
(u3MYECKUIl CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOU K rpaduKy QyHKIUU.

[TpousBoguble  snmeMeHTapHbIX  ¢yHkiuil.  [Ipous3BogHass ~ cymMMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KUIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonplui oOuui aenurens (namee — HOJl) m namMmeHnbiiee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis peneHus
3a/lay B LEJbIX YHUCIIAX.

KommnekcHble uucia. AnreOpanueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKue omnepanuu ¢ KOMIUIEKCHBIMU
yuciaMu. M300pa’keHue KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHCEI Ul pelieHus (PU3NUECKUX U T€OMETPHUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYNHOCTh YPABHEHHI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJbI PELICHUS IMOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.
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OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UppaLMOHATIBHBIX, TOKA3aTEeNbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpuMeHEHNE YpaBHEHUI, CUCTEM U HEPABEHCTB K PELUIEHUIO MAaTEMAaTHUYECKUX
3aJlay ¥ 3aJlay U3 pa3lInuHbIX 00JIacTel HAYKU U PEaIbHOM KU3HU, UHTEPIPETALIHS
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKIUHN U TPAPUKH

I'padpux kommosunuu ¢GyHkuuil. I'eomerpudeckue o0pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U TpaUKH.

['padmyeckue MeTOAbl pelleHUsT ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB GYyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUIEHUHU 3a7ad U3 JPYTHX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

[Ipumenenne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKkcTpeMyMmbl. HaxoxaeHne HanbobIIero 1 HAMMEHBIIEr0 3HAYCHU I HeMPEPhIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumMeHeHne NpPOU3BOJHON Il HAXOXKICHHUS HAWIy4ylIero peleHus B
NPUKIAJAHBIX 3ajadyax, JUisl OINPEAENICHHs CKOPOCTM W YCKOPEHHs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpaIa. BeraucieHne onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumMeHeHnue uHTErpana s HaXOXIACHUS IUIOUIAJeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEll.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI  Au(depeHIIuaTbHbIX
YpaBHCHUM.



10

[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBHI,  OMNPOCHI W JAPYroe),  yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
HSKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS 3CTETHUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO M 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
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MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnrt W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U
caM0o00pa30BaHUI0 Ha TMPOTSHKEHUM BCEH IKU3HU, TOTOBHOCTh K AaKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUIECKON HAIIPaBICHHOCTH,

7) 3K0JIOrH4eCcKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HAHME TI00ABHOTO XapaKTepa YKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl pemieHus 3ajad B 00JacTu
OKpYXaloleh cpefpl, IJIaHUPOBAHUE TOCTYNKOB U OIIEHKA HMX BO3MOKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTeMaTHIECKOM
HAyKHW KaK cepbl 4eTOBEUCCKOM IeITeILHOCTH, dTANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJCHUE SI3IKOM MaTEMAaTUKH U MaTeMaTHYECKOU
KyJIbTYPOU KaK CPeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEILCKYIO IEATETbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBuA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeJIEIeHNs OHATUN, YCTAaHABIMBATh CYHUIECTBEHHbIN NMPU3HAK KiaccUu(UKaIUy,
OCHOBAaHMS 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJ1aTh BBIBOABLI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTHMKH, ACAYKTUBHBIX W
UHIYKTUBHBIX YMO3AaKIIOYEHUH, YMO3AKIIOYEHUH 110 aHAJIOTHH,

IIPOBOJMUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;
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BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEILICHHUS, BHIOMpPATh HAUOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENA0BAaTENbCKUII MHCTPYMEHT IO3HAHUA,
(dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BbBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISBJIATH Je(UIUTHl HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
MIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE A1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMCBbMEHHBIX TEKCTax, JaBaTb IIOSICHEHHMS II0 XOAYy peLICHHs 3a1ayu,
KOMMEHTHPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXJI€HUS 3a/aBaThb BOIPOCHI IO CYLIECTBY OOCYXJIa€MOM TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJIEHHbIE Ha IIOMCK
pEeLIeHUs, COIOCTABIATh CBOM CYXKICHUS C CYXICHHMSIMH JPYTHX YYaCTHUKOB
uasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUH, B KOPPEKTHOH (opme
(dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
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IIPEACTABIATh PE3YIbTAThl PELICHUS 33J1a4, dKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISL TMpollecca W pe3ysibTaTa pEIIeHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3ajauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTIDKEHUSI WJIM HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1eITEIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mTpU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax padoThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa
B O0HMH TPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYUCTICHUSA
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CBOOOJHO OIEPUPOBATH MOHATHSIMH: PALMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanyueckas JApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBa
PALMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NTPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICV 3HAHUM U PEATLHOW )KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: JIOTapu(PM YHKcHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPU(DMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTa;

OIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC U ApKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CBOOOHO OIEpPUPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHON MepeMEeHHOMH,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSATD JIeJICHNE
MHOI'OYJIECHA Ha MHOTOYWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
peLIeHus 3a1a4;

CBOOOJHO ONEpPUPOBATH TMOHATHSAMHU: CHCTEMa JIMHEMHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICII,
WCITOJI30BaTh CBOMICTBA ONpEeNeNuTeNss 2 X 2 g BBIYMCIEHHS €ro 3Ha4yeHus,
MIPUMEHATh ONPEACIUTENIN JJIsI PELICHHUS CHUCTEMBI JIMHEMHBIX YpaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMBI JJUHEHWHBIX YPABHEHUN,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIUTEIIEH,
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTarT;
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UCIIOJIb30BaTh CBOMCTBA JEMCTBUM C KOPHAMHM [UIsl I[peoOpa3oOBaHMS
BBIPAKEHU;

BBINOJIHATH peoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTETIEHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BATh CBOICTBa norapumMoB 106 npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPAMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (HOPMYJIIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOIHO ONEpUpOBaTh MOHIATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIENI0BATh
MOCTPOCHHBIE MOJICTTU C MCIIOJIb30BAHUEM amapara aireOpsi.

DyHKIUHN U TPAPUKHU:

CBOOOJTHO OINEpPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3UIUs GyHKUIMA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PYHKIUI;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMEpUPOBaTh MOHATHAMH: UYETHBIE H HEUETHBIC (DyHKIUH,
nepuoanyeckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO OTNEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypadbHBIM U
HENBIM TOKa3zarejaeM, rpaduK CTENEeHHOW (YHKIIMM C HATYpPaJIbHBIM W LEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaATypaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTUUHas U APOOHO-IMHEWHas
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOEHUE UX TPAPUKOB;

cBOOOJIHO OMEpHUPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapudmMuyeckas
(GyHKIIMM, UX CBOMCTBA M TpaUKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHECHUM;
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CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPHUUECKUX (DYHKIUI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIMA JJI1  MCCIENOBAaHUA TIPOLIECCOB |
3aBUCUMOCTEH MpHU pElICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

cBOOOZIHO OMEpUPOBATh MOHATHUAMHU: apupmeThyeckas M TeoOMEeTpUyYecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reOMETpUUECKasi MPOrpeccus, TMHEHHBIA U
HKCIIOHEHIUAIBHBIN poCT, (hOpMyJia CII0KHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITOJIB30BaTh IIPOTPECCUM I PEIIEHUs peajbHBIX 3a7ad IPUKIIAJHOTO
XapakTepa;

cBOOO/IHO ONIEPUPOBATh MOHATUAMU: NIOCIEN0BATENBHOCTD, CIOCOOBI 33/ JTaHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHall3a KakK aHauu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSAMU: HEMPEPBIBHBIE PYHKIIMHU, TOUYKU pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENpepbIBHAs Ha OTpE3KE,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a7aY;

CBOOOJHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
JIBYX (DYHKIIMH, 3HATh TPOU3BOJIHBIE DIIEMEHTAPHBIX (PYHKIUH;

WCIIOJIb30BAaTh TEOMETPHUECKUI MU (U3MYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMNEpPUPOBATh  MOHATUSIMU:  MHOXXECTBO,  ONEpalu  Haj
MHOKECTBaMU;

UCIT0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs PealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJIHO OIEpUPOBaTh TMOHATUSMU: OIpEAeTeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenuss B 11 kjaacce oOydaromuiics MOTYYUT CIEIYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIU3a»:
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Yucia ¥ BIYMCICHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBHOE U 1EJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LENBIX YUCEN, UCIIOIb30BaTh NPU3HAKN AEIUMOCTH LIEJBIX YHCEIL,
HOJ/l m HOK HaTypaibHBIX 4uCEN M1 pPEUIEHUs 3aJad, NMPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJIO, 3alKChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNCIICHHS;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKHE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICEHHS C [OMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpMYJbl Uil  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarhb paloOHaIbHbIE, VppalUOHAIBHBIE, IOKa3aTeIbHbIE,
jgorapuMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
CoZieprKallie MOIYJIM U IIapaMeTphl;

NPUMEHSTH TpaduuecKkre METObI AJIs PEIICHHs] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM arfmapara ajireOpsl,
WHTEPIIPETUPOBATH ITOJTYy4YECHHBIN PE3yJIbTaT.

DOyHKuUU U rpadpuKu:

CTpOUTHh TpaduKH KOMMO3UIMU (YHKIHH C TOMOIIBI0 3JIEMEHTaApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (YHKIIMIA;
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CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOIHO  ONEpPUPOBaTh MOHATUSAMU: TpadUKU TPUTOHOMETPUUECKHUX
byHKIH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS PEaJIbHBIX
IPOLIECCOB.

Havana maTreMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIeE 3HaU€HUsI (PYHKIIMHM HENPEPBHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYIIEro pPELICHUS B
IPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKUX, 3a/1a4ax, JJIsl OIPEIEICHUS
CKOPOCTHU M YCKOPEHHUs MPOIIECcCa, 3aJaHHOT0 (POpMYIION Ui TpaduKom;

CBOOOJHO OMNEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpajl, HaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOAMTh IJIOLIAAM IUIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOUILIO UHTETpaa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA IpPUMEPE
coctaByieHust U PepeHITNAIbHBIX YPaBHEHUN;

pemaTth NpUKIAAHbIE 33a4i, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
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10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMMbl Bcero Konrpoaburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
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
5 TpuroHomeTpuuecke BbIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0
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11 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMpOrpamMmbl Bcero Kontpoaburie  Ilpaxtireckue o0pa3oBaTesbHbIE
padoThI padoTsbI pecypenr
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomriekcHeie yrcna 10
HarypanbHble 1 11enbie yncia 10
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AIMS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUME
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10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Korrponbnvie  Ipaxririeckie deSyquHH ;Iﬁ[?;l;OBaTeJILHLIe
padoThI padoThI pecypenI
1 MHo03k€ecTBO, Onepaluy Hajl 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO anmapara Jjsl peleHUs 1
3a/1a4
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansubie yncna. OOBIKHOBEHHBIE U
) JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
5 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 33134
8 JleicTBuTenbpHBIE YKcia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckne oneparuu C 1

JeHCTBUTEIIFHBIMY YHCIaMU




10

Monyib 1€MCTBUTEIHHOTO YUCTIA U €r0
CBOMCTBa

23

11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

13

14

15

OCHOBHBIC METO/IbI PEIICHHS LIEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IBI PEIICHHS LIENIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
JIPOOHO-pallMOHANBHBIX YPAaBHEHUH U
HEpaBEHCTB

MHoOrowieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOTOYIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

20

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Omnpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS
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[IprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

25

Penienne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHENUHBIX ypaBHEHUN"

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumuo obpaTtHbIe QyHKITUH.
Komnoszumus ¢pyHkimii

26

27

28

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[IpomeXyTKH 3HaK OCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

31

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas QyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX PYHKLIUH




:‘)J'IGMCHTapHOC HCCICI0OBaHUEC U
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32 .
MoCTpoeHne rpaGuKoB ATUX PYHKITUH

33 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona

34 Crenens ¢ 1esbIM NTOKa3areneM. buaom
Hsrotona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LeJIBIM ImoKasareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢dbynkuus. E€ croiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTYpaIbHOM
CTETIeHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIEp>KaIINX CTENEHH U KOPHH

40 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU W KOPHH

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalINX CTENEHU U KOPHU
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUN
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX

ypaBHEHUU




UppanuonansHblie ypaBHeHUs. OCHOBHBIE
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44 METO/Ibl PEIICHUS HPPAIlMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UppaLMOHATIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
UppaLMOHATIBLHBIX YPaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UppaLMOHATIBLHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (DyHKIIMU OOpaTHOMW CTENEeHH ¢
HaTypaJIbHbIM I1OKa3aTeseM
Konrponsnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH.
HppanuonanpHele ypaBHeHuU"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrerneHb ¢ pallMOHATBHBIM [TOKA3aTeleM U
e€ CBONCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [10Ka3aTEIEM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLIMS, €€ CBOWCTBA U

rpaduk




Hcnonws3oBanue rpadpuka QyHKIUN A5
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56 . 1
peleHNs ypaBHEHUH

57 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazarensHas 1
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

66 JlecATHYHBIE U HATYpAIbHBIE JTOTapH (MBI 1

67 [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJiepKaliX Jorapu(mbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpAKEHUIA, 1

CoJIepXKaIIuX Jorapudmpl




Jlorapudmuueckas GhyHKIMs, €€ CBOKWCTBA
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70
u rpaduk

71 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peueHus ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 1JIs
pelieHus: ypaBHEHU I
Jlorapudmuueckre ypaBHEHUS.

74 OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLIEHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLICHUS
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
KonTtponbHas pabora:

79 "Jlorapudmuyeckast pyHKITHS.
Jlorapudmuaeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

YUCJIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC
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82 YHCIIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKLIUI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH 9UCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKEHUI

94 Perienne TpUroHOMETpHUUECKUX

YpaBHEHUU




Pemenuie TpUroHOMeTpUUECKUX
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95 .
ypaBHEHUU

96 Pewenne TpuroHOMeTpU4YECKUX
ypaBHEHUI

97 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUI

08 Pemenuie TpUroHOMeTpHUUECKUX
YpaBHEHUN

99 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI

100 Pemenne TpuroHoMeTprUeCcKux
ypaBHEHUI
KonTponbhas pabora:

101 "TpUTroHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHYECKHUE ypaBHEHUS"
[TocnenoBaTebHOCTH, CLIOCOOBI 3aJaHUS

102 nocJsenoBareabHocTel. Meroz
MaTeMaTHUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuno yObpIBaroIIasi reoMmeTpruaeckas
nporpeccust

107 Cymma 6eckOHEYHO yObIBarOIIe

FeOMeTpHQCCKOﬁ mporpeccumn




JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
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108
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Vcnonb30BaHue Nporpeccuu yis

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas padora:
"[TocnenoBarebHOCTH U TIporpeccuu”

112 HenpeprsiBHbIe QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUIUH 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOHbIE (PYHKINN




Onpenenenre, reOMETPUYECKUN CMBICIT
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122 . 1
IIPOU3BOTHON

123 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1
MIPOU3BOTHOM

124 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIIUN

125 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

129 [IpousBoiHAS CyMMBI, IPOU3BEIACHHSI, 1
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

130 [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUH

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IIEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

134 Hrorosast koHTpOBHAS paboTa

135 Wrorosast kKoHTpOJbHAS paboTa

136 [ToBTOpEHHE, O606III€HIiIe, 1
CUCTEMAaTH3aIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka
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KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3zoBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM HAa OTPE3KE

Haxoxnenue HanbonpLero u

HAUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOI
GyHKIIMY Ha OTpe3Ke
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10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

11

12

13

Haxoxnenne HanOoIbIIEro U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKINU Ha OTpe3Ke

Haxoxxaenue HanOOJIbIIETO U
HaWMEHBILIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTYYIIEro PEHIeHUs B
MPUKIIAJHBIX 3a/1a4ax

14

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

15

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporiecca, 3aJaHHOTO (POPMYIIOH HITH
rpagpukoM
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17 Kommozuius ¢pyHKIui

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3bl ypaBHEHUI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTU

29 KontponsHas pabdora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpazHbIe 3JIEMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXKIEHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuuii. [IpaBuna HaxoxXaeHUs
epBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT
UHTETpaia

97 Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
o popmyne Herotona-JleliOuuma

29 IIpumeneHne nHTErpasa 1uIst

HAXO0JICHUS TUIONIAIeH TIIIOCKUX PUTYp




[TpumeHneHue uHTErpaia s

36

30 HaXO0XJICHUs 00bEMOB reOMETPHUCCKUX
Ten

31 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHUH

32 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHU I
MaremaTtrueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUH

34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

36 TpuronomeTrpuueckue GyHKIHH, UX
CBOIiCcTBa U TpaduKu

37 TpuronomeTrpuueckue GyHKIHH, UX
CBOICcTBa U TpaduKu

38 Tpuronomerpudeckue GyHKINHU, HX
CBOIcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX
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42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pewienne TpuroHOMeTpu4ECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUECKUX
HEPaBEHCTB

46 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETpHUECKUX
HEPaBEHCTB
Konrtponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEeIICHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS

norapu(MUIECKIX HEPABEHCTB




OcCHOBHBIE MCTOBI pCHICHUA
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>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PEILICHUS
UPpALMOHATIFHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
59 OcHOBHBIE METOIbI PEIICHUS
UPPaAIMOHATILHBIX HEPABCHCTB
50 OcCHOBHBIE METOIbI PEIICHUS
UPpALMOHATIFHBIX HEPABEHCTB
61 I'paduueckne METOBI pemIeHUs
UPPAIMOHATILHBIX YPABHCHHM
62 ['padmyeckue METOABI pelIeHHs
UPPAIMOHATILHBIX YPABHCHHMA
63 ['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX YpaBHEHUN
64 I'paduueckne METOBI pemIeHUs
MOKAa3aTeIbHBIX HEPABCHCTB
65 I'paduueckue MeToBI peneHus
norapu(MHUUECKUX YpaBHEHUN
66 I'paduueckue MeTobI peneHus

J'IOFElpI/I(bMI/ILICCKI/IX HCEPAaBCHCTB




67

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB
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68

I'paduueckue MeTo Bl pemieHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

69

70

71

72

I'paduueckue MeTo Bl pemieHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLIeHUS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS

IIOKa3aTCJIbHBIX U JIOFapI/I(l)MI/I‘ICCKI/IX
HCPABCHCTB

KonTposnbHas pabora:
"HppanuoHaibHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

74

75

76

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aITUCH
KOMIUIEKCHOTO YHUCJIa

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU
ApudmeTnueckne oneparuu c
KOMIUIEKCHBIMU YK CIIaMU




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha
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" KOOPJMHATHOM TJIOCKOCTH

78 N300pakeHne KOMIIEKCHBIX YKCEN Ha
KOOPJAMHATHOM IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenun
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oi cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHre KOMIUIEKCHBIX YHCE JUIsl

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4y

82 KonTtponsHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u 1ensie yncna

85 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX Yncell

86 [IpumeHeHne NpuU3HaKoOB AETUMOCTH
LEJIBIX Yncell

87 [IpumeHeHne NpU3HAKOB AETUMOCTH
nenbix ancen: HOJ[ m HOK

88 [IpumeHeHre NpU3HAKOB IETMMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOAYIIIO

90 [TpyMeHeHre TpU3HAKOB IETUMOCTH

HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO




91

92

HpI/IMeHeHI/IC IIPU3HAKOB JACIIMMOCTHU
LEJIBIX YUCEIL: AJITOPUTM EBKJ’II/II[a JIA
pPE€UICHUA 3a4a4 B LEJIbIX YHUCIIaX

KonTtponpHas padora: "Teopus menbix
yucen"
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93

94

95

96

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHUIIBHEIC CHCTEMBI M CHICTEMEI-
CIICACTBUA

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEW MppalMOHAIBHBIX
yYpaBHEHUU

97

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

98

99

OCHOBHBIE METO/IbI PELLICHUSI CHCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHUU




100

101

102

103

104

OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

[IpuMeHeHne cucTeM K pereHuIo
MaTeMaTHYeCKUX 3aja4 U 3aja4 u3
pa3IMyYHbIX 00JacTel HayKH U peaibHOI
YKU3HU, MTHTEPIIPETALUs OTy4YEeHHBIX
pe3yNIbTaTOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 U3
pasInYHbIX 001acTe HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUs I0Jy4YEHHBIX
pE3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

Kontponbnas padota: "Cucremsr
paloHaIbHBIX, UPPALMOHATBHBIX
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHeHHH"
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105

PannonanbHble ypaBHEHHUS C
napaMeTpamu

106

107

PanmonansHble HEpaBEHCTBA C
rnapaMeTpamu

PanuonanbHbBIE CUCTEMBI C napamMeTpaMmu




HppanmonanbHble ypaBHEHUS,
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108 HEpaBEHCTBA C [TapaMeTpamMu

109 HppanuonaibHble CUCTEMBI C
napameTpamu

110 [loka3aTenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpamu

111 ITokazaTenbHBIE CUCTEMBI C TTApAMETPaAMHU

112 Jlorapudmuueckre ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu

113 Jlorapudmuueckre CUCTEMBI C
napameTpamu

114 TpuronomeTpuieckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
napamMeTpamMu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napameTpamu
ITocTpoenue u ucciegoBaHue

117 MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKUX MOJIEJIEH peaTbHBIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX Moneneﬁ PEATBbHBIX




CUTYaIlUi C OMOIIBIO CUCTEM
YpaBHEHUI ¢ TapaMeTpaMu
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KontponpHas pabdora: "3anaun ¢

120 "
napaMeTpamu

121 [ToBTOpEeHme, 0600IICHNE,
cucTemarusanus 3HaHuil: "Ypasaenus"

122 [ToBTOpEHME, 0600IIECHUE,
cucTemMaTu3anus 3Hanuii: "YpaBHenus"
[ToBTOpenue, 06001ICHNE,

123 cUCTeMaTu3alus 3HaHUi: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124 [ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

125 [ToBTOpEeHHE, 0000IICHUE,
cucremarusanus 3Hanuii: "Hepasencraa"

126 [ToBTOpenue, o6odIIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"
[ToBTOpenue, o6odIIEHNE,

127 cucreMartuzarus 3Hanuii: "I[IponsBogHas
u e€ npumMeHeHue"
[ToBTOpenue, 06001IEHNE,

128 cucreMaru3aius 3Hanuii: "[IponsBogHas
u e€ npuMeHeHue"
[ToBTOpeHnue, 060061ICHNE,

129 cucreMaru3aius 3Hanuii: "[IponsBogHas

U €€ npumMeHeHue"
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[ToBTOpEHME, 0600IICHNE,

130 cucreMaruzanus 3Hanuii: "MHTerpan u 1
ero npumeHenue"

131 [ToBTOpenue, 06001ICHNE, 1
cucremaTusanus 3Hanuit: "Oynkuun"

132 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

133 [ToBTOpEHHE, 0000IICHUE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

134 Hroroas xouTpoasHas padbora

135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpeHwMeE, O606HI€HIEG, 1
cUcTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHSATHSMH: DPAlMOHAIBHOE W JCHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BremonusaTe  apudmMernyeckue Omepanudd ¢ palMOHAIbHBIMU U
' JEHCTBUTENbHBIMH YHCIIaMU
13 BeimonHATe  TpuOMMKEHHBIE  BBIYMCICHHS,  HCIONB3YS  IpaBUIIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTENCHD C IIEIBIM TOKa3aTeIeM, CTaHAapTHAS
14 dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATypallbHOW CTETICHU;
' UCTIOJIB30BaTh TMOAXOSIIYIO (GOPMY 3alHCh JAEHCTBUTEIBHBIX YHCEN IS
pelIeHns MPAKTHYECKHX 33/1a4 U TIPECTABICHHUS JAHHBIX
OnepupoBaTh HMOHATUSAMM: CHHYC, KOCUHYC M TaHT€HC IMPOU3BOJILHOTO
15 yIjla; WCIOJIb30BaTh 3alKCh IPOU3BOJIBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKITHH
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppaIroOHATIHLHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKCHUH W
' pemaTh TPUHTOHOMETPHUYECKIE YPAaBHEHHS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQOXXEHUI M pelmaTh OCHOBHBIC THIIBI IIENBIX, PAIMOHATBHBIX H
UPpAIMOHATILHBIX YPaBHEHUI U HEPABCHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYECKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHble CUTyallUd Ha $3bIKe aureOpbl, COCTaBIATH
2.5 BBIpQXEHUSI, YpAaBHEHHU S, HEPABEHCTBA 110 YCIOBUIO 3a/1a4yM, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIIU C HCTIOIb30BAHUEM allapara aireopsl
3 OyHkmn U rpaguku
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OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3amaHus (DYHKIHH,

3.1 o0acTh OmpeneNeHUs] W MHOXECTBO 3HAUYEHUH (QyHKIUH, Tpaduk
¢GyHKIMY, B3aUMHO 0OpaTHbBIE (PYHKINH
3.2 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIUHU, HYIU
' (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] YpaBHEHHUI
34 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUIHON
' (GyHKINY, CTENeHHON (QYHKIMH C IIeTIBIM MTOKa3aTesieM
Hcnonw3oBarh rpaduku GyHKIUI A7 HCCIEIOBaHMS MPOIECCOB U
35 3aBHCUMOCTEH TpU pEeHIeHUH 333y U3 JAPYruX Y4eOHBIX MPEAMETOB U
' peanbHOM JKM3HHU, BBIpaXaTh (opMylaMH  3aBHCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEIOBATEIBLHOCTD, apUPMETHUYECKass |
' reoMeTpUYecKasl Iporpeccuu
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBAIOIIAsi T€OMETpHUYEcKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaKOIIEH  T'eOMETPHYECKOM
IIPOrpeccuu
4.3 3agaBarh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCO0AMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEM W TPOTPECCHl  NJIs
' pellleHus peajbHBIX 3a7a4 MPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JOruKa
5.1 OrniepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpPAI[UU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar i  ONHCaHMA
5.2 peabHBIX MPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a/1a4 M3 JPYTUX YIEOHBIX
PEMETOB
5.3 OnepupoBaTh  MOHATHAMU:  ONpEJAEICHUE, Teopema,  CIE/ICTBUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble NpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NMPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
1 Yucna v BIYUCIICHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJIOE YHCIIO; HCIOJIb30BaTh
1.1 NPU3HAKU JIEIMMOCTH LENbIX YHCEJ, Pa3joXKEeHHWE 4YHcia Ha MpPOCThIe
MHOXHTEJH JUIs PELICHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIILHBIM [TOKa3aTeIeM
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1.3

OnepupoBaTh MOHATUSAMHU: JIOTapU(PM YHUCIIA, JECATUIHBIC U HATypaJIbHBIC
Jorapupmbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpuMeHSATH CBOMCTBA CTENEHHM [UId IpeoOpa3oBaHUs BBIPAKEHUH,
OIIEpPUPOBATh IOHATUSAMHU: II0KA3ATEIBHOEC YpPAaBHEHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALIMX JIOTapU(MBL;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

Haxonguts pCUICHUA HpOCTGﬁHIHX TPUTOHOMETPUYCCKHNX HCPABCHCTB

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEUHBIX YPAaBHEHUN U €€ pElICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHMHW Ul pELICHHUs
[IPaKTUYECKUX 3a1a4

2.5

2.6

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHU U HEPABEHCTB

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUsI, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO 3aa4H,
HCCIIEI0BAaTh IIOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM aIlllaparta anreOpsl

OyHkmK U rpaguku

3.1

OnepupoBaTb NOHATUSAMU: TNEpUOANYECKAs (QYHKUIMS, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (hyHKIUHU, HauOoJplIee U
HauMeHbIIee 3Ha4eHUsI PYHKIMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX AJIs
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

3.3

3.4

OnepupoBaTh NOHATUAMU: FpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH  JTHUHEHHBIX

YpPaBHEHUN M UCIIOIB30BaTh MX Ui PELUICHUS CHUCTEMBI JIMHEUHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsT HMCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIMITIIMH

4.1

4.2

Hauana maremaTudyeckoro asainza

OnepupoBaTh TOHATUSMU: HEMpepbIBHAS (DYHKIHS, MPOU3BOIHAS
GYHKIINHM; WCIONB30BaTh TEOMETPUYECKH U (DU3HUECKHU CMBICTT
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxonuTh  TNpOM3BOAHBIC  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

4.3

Hcnonp30BaTh  MPOW3BOAHYIO Uil WCCIENOBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTh M 9KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOCHUIO TPpaUKOB
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Hcmonp30BaTh MMPOU3BOAHYIO UIA HAXOXKIACHUSA HAWITYYIICTO PCIICHUA B

44 MPHUKJIATHBIX, B TOM YHCJIE COI[HATBHO-DKOHOMUYECKHX, 3a7a9ax

45 OnepupoBaTh MOHATUSMH: TEpPBOOOpa3Has ¥ WHTErpal;, MOHUMATh
' reOMETPHUECKUI U (PU3NICCKHUI CMBICII MHTETpaa

46 Haxomute mepBOoOOpa3HbIe JJIEMEHTApHBIX  (DYHKIWH, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemarp npukiaaHblie 3a/1a4u, B TOM YHCIIE COUATHHO-IKOHOMUYECKOTO U

(u3n9ecKoro xapakrepa, CpeJicTBAMU MAaTEMaTHYECKOTO aHAIN3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BIYMCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIGCATHYHBIE ApOOW, TIPOILICHTHI,
OeCKOHEUHBIE  TEepPUOJMYECKHEe  apodu.  ApudMmeTrndyeckue  omnepanud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUs YUCIOBBIX BbIpaxeHUH. [IpumeHnenue
ApoOell U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HAHUU U peaTbHOM JKU3HU
JelictBuTenbHble  4yMclia.  PalMoHanbHbIE W MPPALMOHAJIBHBIE  YHCIA.
1.2 Apudmerndeckne omepanuu C JICHCTBUTENBHBIMH uHchnamu. [lpuGmmxEnHbIe
BBIUUCIICHUS], IPaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokazareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxosmield (GopMbl 3alTUCH JEHCTBUTEIBHBIX YUCET IS
pelIeHns MPaKTUYECKUX 3aad U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. J[eHcTBUS ¢ apudMeTHUECKUMU
' KOPHSIMH HaTypajlbHOW CTEIEHU
15 CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
29 [Ipeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKCHUI. OcHOBHBIE
' TPUTOHOMETpHYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTon
MHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppatimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [IpumeneHne ypaBHEeHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4
' U3 pa3INyHbIX o0JacTel HAyKH U peasibHOM KHU3HU
3 OyHKIUH U TpapuKH
31 Oynkusa, crnocoObl 3amanus ¢GyHkuuu. ['padux dyaknumn. B3zanmao obOpaTHBIE
' GyHKIMH
3.9 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymmn QyHxoum.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
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33 CrenenHast GyHKIHS ¢ HATYpPAJIbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIHIT
' YKCJIOBOI'O apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHsI IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEILHOCTH
Apudmernueckass U reomerpuueckas nporpeccuu. beckoHeuHo yObIBaromas
49 | TEOMETpHIECKasd MPOTPECCH. Cymma OGeckOHEYHO YOBIBAIOLIEH IeoMeTpUYecKOi
' nporpeccun. Dopmysna CI0XHBIX IPOLEHTOB. VCIosb30BaHHE INPOrpeccuu Uis
peLIeHUs PealIbHBIX 3a]a4 IPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haj MHoecTBamH. Jluarpammer Ditnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOI0 ammapara Jjsi OIUCAaHUSl peaJbHbIX
IIPOLIECCOB U SABJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2  Ompenenenue, TeopemMa, CiIeICTBUE, JOKa3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenensb ¢ paMoHaIbHBIM ITOKa3areneM. CBONWCTBA CTENIEHH
1.3 Jlorapugm uncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHHHA, COACPIKAIIMX JIOTApU(MBI
99 [IpeoOpa3oBaHue BbIpaXeHH, COIEPKALIUX CTENEHH C PallMOHATbHBIM
' HoKa3aTesieM
2.3 IIprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHMH. PelleHne NpUKIagHBIX 3a1a4 C ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
58 IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMU U Tpaduku
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Oynkius. [lepuoanyeckne (ynkmuu. [TpomMexyTkn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcumymMbl 1 MHHUMYMBI (QyHKUMU. HaunOomnbliee W HauMeHbllee 3HauCHHE
(GyHKIHMU Ha TPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH

3.3 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH

3.4 Hcnonp3oBanue rpadhukoB QyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Hcnonp3oBanne rpadukoB (yHKIMH IS WCCIENOBAaHUS MPOLECCOB H

3.5 3aBUCHMOCTEH, KOTOpbIE BO3HMKAIOT NMpPU PEIICHWU 33Jad U3 JPYTUX Y4eOHBIX
IPEAMETOB U PEATbHON KU3HH

4 Hauana maTemMaTiaeckoro aHaimsa

4.1 HenpepsiBable GyHKIMU. MeTOT HHTEPBAJIOB ISl PEILICHNS] HEPABEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM

43 [TpousBoaHbIE 3NIEMEHTapHBIX (YHKIUH. DOpPMYIIBl HAXO0XKICHUS MPOU3BOIHOU

' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI

[lpumeHeHne MPOM3BOAHOM K HCCIENOBAaHHIO (DYHKIMH Ha MOHOTOHHOCTH W

4.4 IKCTpeMyMbl. HaxoxxieHne HauOoIbIIero 1 HAaMMEHBIIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
[TpumMeHeHre MpOU3BOAHOM AJIsl HAXOXKICHHSI HAMJTYYIIETO PEIICHNS B IPUKIIAIHBIX

4.5 3ajavax, IS OIpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysnod WU
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuil 1 pu3NYecKii CMbICI. Brruricienne uHTerpaa no

¢dbopmyne Hetotona — JleitOnura
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATh IMOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIIEJCTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEDBI, HCIIONb30BaTh METOJ MaTeMaTHYECKOM HWHAYKLUU;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHMBAaTh  JIOTMUECKYI0 IPAaBUIBHOCTb  PACCYXKICHMUH; yMEHHE
ONEpUPOBATH MOHATHSAMH: MHOECTBO, IMOIMHOXECTBO, ONEpPallMU Haj
MHOKECTBAaMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PeaIbHBIX IPOLECCOB U SIBJICHUI U NPU pPELICHUH
3aja4, B TOM 4HCI€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINIepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU
crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKA3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
mokaszarejaeM, JorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK II0 MOJIYJIIO, PAlUOHAIBHOE YHUCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHbIIUI OOUIMI NeIuTeNh U HauMEeHbIIee
oOuree KpaTHOe, aropuT™ EBKiIMA IPU pellieHny 3a/1a4y; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAMM  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-palMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: IOCIIEI0BATEIBHOCTD,
apudMeTHIecKas mporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIiasi ~ reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
H0CJIEI0BATENBHOCTH, B TOM YHUCJIE C TIOMOLIBI0 PEKYPPEHTHBIX (OPMYII;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YKCIIa, MOAYJb U apryMEHT KOMILJIEKCHOTO yHcia, popma
3alUCH KOMIUIEKCHBIX 4ucen (FEOMETpUUYecKas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(pMETUUYECKHE ACUCTBUS C
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KOMIUIEKCHBIMU ~ YMCJaMM; IPUBOJIUTH IPUMEPHI  HUCIIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,
OIpPEAEINTEND MAaTPULIbl, TEOMETPUUYECKUIM CMBICIT ONPEAEIUTENS

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
noKa3aTebHbIC, CTEIEHHBIE, JIorapu(MUYEeCKue, TPUTOHOMETPHUYECKHIE
YPAaBHEHUs W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIIEPUPOBATH
MOHATUSMH: TOKIECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHHe, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUHW W HEPABEHCTB, PaBHOCUJIBHOCTb
YPaBHEHHI, HEPAaBEHCTB M CUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C IapaMETPOM; IPUMEHSITH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (DYHKIIMU, HauOOJIbIlIee ¥ HAUMEHBIIIee 3HAUCHUS
GyHKIIMM Ha MPOMEXKYTKE, HepepbIiBHAs (DYHKIIHS, aCUMITOTHI Trpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAS (DYHKIMH, TEOMETPHUECKUI U
¢u3nyecKkuil CMBICT MPOU3BOAHOM, IepBOOOpa3Has, OINpeAcIEHHbIN
WHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky
(GyHKLIMU; YMEHME HaXOAUTh NMPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs MCCIENOBaHUS (YHKIHH,
HaXOJUTh HaumOOJbIIME W HAMMEHbIINE 3HaueHUs (DYHKIUH; CTpOUTH
rpaMKu MHOTOWJIECHOB C HCIOJIb30BAaHUEM armapara MaTeMaTHYeCcKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHUS HaWIydIlero
pellieHuss B MPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX H
bU3MYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00BbEMBI (PUTYP C TIOMOIIIBIO
MHTETpaa; NPUBOAUTH MPUMEPhl MATEMaTHYECKOTO0 MOJEIMPOBAHUS C
NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMenue omnepupoBaTh MNOHATHSAMH: Tpaduk QyHKUMH, oOpaTHas
GbyHKIMA, KoMno3uuus (yHKUUHN, JUHEHHas (QYHKIMs, KBajJpaTH4Has
byHKIMS, panmoHanbHas byHKIMS, CTEIEeHHas GbyHKIMS,
TpUrOHOMETpUYeckue (GyHKIUH, OOpaTHblE TPUTOHOMETPHUYECKHE
¢GyHKIMHM, TOKaszaTenbHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTpOUTH TpaUKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB PYHKIUH, UCTIOIB30BATh I'PpaUKHU JJIS U3yUSHUS MTPOIIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3aad U3 APYIHX Y4eOHBIX MPEIMETOB U
3aJjad U3 peaslbHOM JKM3HU; BBIPAXATh (POPMYyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCIIOJIb30BATh CBOMCTBA U rpaMKu (PYHKIMH 171 peLICHUS]
YPaBHEHM, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
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KOOPJHMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpPaBIICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPABHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 33Ja4M, MCCIENOBaTh IIOJY4YCHHOE DEIICHHE H
OLICHUBATh MPABIONONO00HOCTh PE3yAbTATOB; YMEHHE MOJAEIHPOBATH
pEaIbHBIE CHUTyallUM Ha S3bIKE MATEMATHUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHHs, HEPAaBEHCTBA M HUX CHCTEMBl 110 YCIOBHUIO 3aJauH,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara
anreOpbl, UHTEPIIPETUPOBATD [1OJyUYSHHBIH pe3yabTar

YMeHue onepupoBath MOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIIIee M HAMMEHBIIIEE 3HAUCHHUS, Pa3Max, TUCIICPCHs, CTAHIapTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHUE U3BIIEKAaTh, HHTEPIPETUPOBATD
nH(pOpMalIKIO, IPEJCTABICHHYIO B TAONUIaX, HA JUarpaMmax, rpagukax,
OTPa)KaIOIIYI0 CBOKWCTBA peajbHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
MH(pOpMaLMI0O C NOMOUIbI0 TabnMIl M AWarpaMM; HCCIIEOBaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadruUuecKuxX
METO/IOB M DJIEKTPOHHBIX CPEJICTB; TpaUueCKH NCCIIeI0BATh COBMECTHBIE
HAOJNIOZICHUSI C TIOMOINBIO JMarpaMM pacCeMBaHUs W JIMHEHHOMN
perpeccuu

VYMeHune onepupoBarTh IOHATHSAMM: CIY4alHBIM ONBIT M CIy4alHOE
coOBbITHE, BEPOSITHOCTh CIY4alHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAaHWEM TIpaUUYECKUX METO/0B; MPUMEHSThH
(GOopMyJIbl CIIOKEHUST U YMHOKEHHUSI BEpOSATHOCTEW, (OpMyIly IMOITHON
BEPOSATHOCTH, popMmyiny bepHyminn, komOuHaTOpHbIE (haKThI U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpOBaTh
MOHATUSAMM: ClIy4yallHas BEIMYMHA, PACIPEIEICHUE BEPOSATHOCTEN,
MaTEeMaTU4YeCcKoe OKUIAHWE, IUCIEPCUS U CTaHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BEJIMYMHBI, (QYHKIMM pacCHpeleNeHus U IUJIOTHOCTH
PaBHOMEPHOTO, ITOKa3aTeIbHOTO W HOPMAJIBHOIO PACHPENCICHUM;
YMEHUE HCIIOIb30BATh CBOWCTBA M3YYEHHBIX pPacHpeNeieHund Ui
pelieHuss 3ajayd; 3HaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbl BBIOOPOUYHBIX HMCCIEIOBAaHUMN; YMEHHE NPUBOIUTH MPHUMEPHI
NPOSIBJIICHUST 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIIEPUPOBATH MIOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YUCIIO TEepecTaHOBOK; OMHOM HbroTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHUS IJIs pEIIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh
BEPOATHOCTHYIO MOJZIE€Ib M HHTEPIPETUPOBATH NIOJIYyYEHHBIA PE3YIbTAT

YMeHue onepupoBaTb IOHATHUAMM: TOYKa, IMpsiMasi, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,
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10

JBYI'PAHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IPsMBIE,
MapaJUIEIbHOCTh U NEPIEHIUKYIISIPHOCTD IIPSAMBIX U IIJIOCKOCTEM, yrou
MEXIYy IPSAMBIMHU, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO INIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHME UCIIOJIB30BATh IIPU
peLIeHUH 33734y U3y4EHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHUE
OLICHUBaThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbK) T€OMETPUYECKUX IOHATUU H
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

VMeHHe ONepupoBaTh MOHATHIMU: IJIOMIAAb (HUTYPbI, 00bEM (UTYPHI,
MHOTOTPAaHHHKK, MPaBUJIbHBIH MHOTOIPAaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, MapajuieNnenuiesa, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHUs, NWINHIAP, KOHYC, Imap, cdepa, miomans chepsl, IIonaib
MOBEPXHOCTU THUPaMUIbI, TPU3MbI, KOHYyCa, IWIUHApPA, 00BEM KyoOa,
MMpAMOYT'OJIbBHOT'O MapauICiICIIMncaa, MNMUpaMuibl, MPU3MbI, OUJIMHIApPA,
KOHYycCa, I1apa, pa3BépTka MOBEPXHOCTH, CEUYCHHUS KOHYCa W IMIMHJpA,
napajuieibHble OCH WM OCHOBAHHIO, CCUCHHE INapa, IUIOCKOCTh,
Kacaromiascsi cdepsl, IWIHHIPA, KOHYCA; yYMEHHE CTPOHUTH CEUCHHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPhI U TIOBEPXHOCTH
BpAIICHHS, X CCUCHHSI, B TOM YHUCIIE C TOMOIIBIO DJICKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DHUTYP, CAMOCTOSTEIBHO
bopMyITUpOBaTh ONPEAEICHUS N3Y4aeMbIX (UTYpP, BBIIBUTATh THIIOTE3BI
O CBOMWCTBax W MpHU3HAKaX reOMETPUYECKUX (PUryp, 0OOCHOBBIBATH WM
onpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp mo
Pa3IMYHBIM MpPHU3HAKAM, BBIIIOJHATD HGO6XOI[I/IMI>IG JOIIOJIHUTCIIBHBIC
MOCTPOCHHSI

11

YMeHue omnepupoBaTh IMOHATHUSMHU: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TEPEHOC, CHMMETPHUS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (HUTYPHI, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJb30BaTh I'€OMETPHUUECKUE OTHOLICHUS
IPY PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUYECKUE BEIUYHMHBI (JUTMHA, YTOJI,
I0IaAb, 00BEM) IPU PEIISHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; yMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHUHBI
(MHA, yrou, TUIOIaAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
n3ydeHHbIe (POPMYIIBI U METO/BI, B TOM YHCIE: TUIOMAIb ITOBEPXHOCTH
MUpPaMUIbl, TPU3MBbI, KOHYCA, HWIMHJPA, TUIOMaab chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TTapaijIeIenuIeia, MHUPaMUIbl, MPU3MBI, LMIHHIPA,
KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIICHHNE 00BbEMOB MOIOOHBIX QHUTYP

12

YMeHue onepupoBaTh NOHATUAMU: MPSMOYTOJIbHAs CUCTEMa KOOpIUHAT,
BEKTOP, KOOpAMHATHI TOYKH, KOOPAHWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, Pa3iokKEeHHEe BEKTopa Mo Oasucy,
CKaJIsIpHOE TPOU3BEICHHE, BEKTOPHOE TMPOU3BEIACHHUE, Yrol MEXIY
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BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUIA pEUIeHHs TEeOMETPUYECKUX 3aJad W 33434y JPYrux Y4eOHBIX
IIPEAMETOB

13

VYMeHue BbIOMpaTh MOAXOJAIMMI METOJ Ul pelleHHs 3a/ladu;
IIOHUMAHUE 3HAYMMOCTM MAaTEMaTUKUM B M3YYCHMM IPUPOIHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SIBIEHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHUE IIPUBOAMTH
IIPpUMEPBl  MATEMAaTUYECKUX OTKPBITMM pPOCCUHCKOM UM MHUPOBOU
MaTEMaTHYECKON HAYKU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCEl
12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOM, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuil KopeHb HaTypaJibHOM cTeneHu. JlefcTBus ¢ apupMeTHIecKUMuU
' KOPHSIMU HAaTypaJIbHOW CTETEHU
14 Crenenp ¢ uenbiM mokazateneM. CTenmeHb C palMOHAIBHBIM ITOKA3aTeeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOIO apryMmMeHTa. ApPKCHUHYC, ApKKOCHHYC,
apKTaHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
JlelicTBUTENbHBIE unCia. ApUPMETHYECKHE ONepalud C JACHCTBUTEIHHBIMU
1.7 gucnamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUI
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KomrmnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
2.4 [TokazarenabHble U IOTapUPMUUYECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMsl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKu
31 Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe
' ¢ynkuuu. Yérneie u Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIHHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkumuu. Hymu QyHkmm.
3.9 [IpomMexxyTkH  3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.

Maxkcumymbl 1 MHUHUMYMbI QyHKIuH. HaumOosblliee W HauMeHbIIee 3HauCHHE
(GYHKIMN Ha TPOMEXKYTKE
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CrenenHasi QyHKIHMS C HaTypaJbHBIM M IETbIM TMOKaszareiem. EE cBolicTBa u

3.3 . o
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢GyHKnud. CBolcTBa (QYHKIUH,
' HENPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpruuecKas mporpeccuu. @opmyiia CI0KHBIX MIPOIEHTOB
4 Hauana maTremMaTueckoro aHaiunsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHokecTBa 1 JIOTUKA
5.1 MHoxecTBo, onepanuu HaJl MHOKecTBaMH. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMJIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 Koopannats! u BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

* Marematuka. Anre6pa v Hayaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yrayoseaHoe ooyuenue Mepansak A.I'., Homuposckuii JI.A., [Tonskor B.M.;
non penakieit [Togonsckoro B.E. O61miecTBo ¢ orpaHMueHHOM
orBeTcTBEHHOCThIO M3narenbckuii neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

* Maremaruka. Anredpa 1 Hayajaa MaTeMaTH4eCcKoro aHaimsa; 11 kimacc.
yrayonenHoe ooyuenue Mepsnsik A.I'., Homuposckuii [I.A., Tlonsikos B.M.;
non penakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPA®y;
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
MeToanyeckoe nocooue Mep3isik Al

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279328
Bnagenew Kyaxelos Anekcadap BUKTopoBuy
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