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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro oOuiero oOpa3oBaHUS,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrod CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTo aHalln3a 3aKja/bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHWS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IMH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHUSIX, YBEPEHHO MCIIONb30BaTh MX MJIs JajbHeHIiero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMHU ainreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TOMOINBIO MHAYKIIMH U PacCyKIaTh JEAYKTUBHO, MCIOJB30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE W AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xoxe u3yuyenusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» 00ydJarIuecs IMOJyYaroT HOBBIM OMBIT PEIICHHs MPUKIAJAHBIX 3aiad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEeallbHbIX CUTYyalWi,
WHTEPIpPETAlUd  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

Y4eOHbIil Kypc 00damaeT 3HAYMTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpEeOYIOLelH MPOJOIKUTENbHON  KOHIEHTPAllMd BHHUMAHUA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUICHHS.



B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOTO aHATH3ay
BBIJICJICHBl  CIIEAYIOIINE COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbIuncieHus», «OyHKuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJEPKATEIBHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHKEHUH JABYX JIET
oOy4ueHusl Ha YPOBHE CpEHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbI yueOHbIN
KypC SBJISIETCS MHTETPaTHBHBIM, MOCKOJIBbKY OOBEIUHSET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKMX AMCLMILUIMH, TAaKMX Kak anredpa, TPUTOHOMETpUs,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruka u npyrue. [1o
Mepe TOro Kak o0ydarouiyecsi OBJiaJieBatoT BCE€ 00Jiee MUPOKUM MATEMaTUYECKUM
anmapaTroM, y HHX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYI0 MOJEIb PEAIbHOW CHUTyallud, NPUMEHATH 3HaHUS,
NOJIyYEHHBIE MpPHU H3YYEHMM Y4eOHOro Kypca, Uil PEIICHUS CaMOCTOSTENIBHO
c(OpMyYIMPOBAHHON MaTeMAaTHYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MeTOaUYECKas JIMHUAS «YUucna M BBIYMCIECHHS» 3aBEpIIACT
(bopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B ce0s MCHOJIb30BAHUE PA3ITHYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JICMCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 3THX MHOXECTB PpPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMOHANBHBIX U UPPALMOHAIIBHBIX YKCEN, apu(METUYECKHUE OINEpaliu, a TaKxKe
U3BJICUECHUE KOPHS HATYypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi mpeaCTaBIeHUE O €IWHCTBE MATEeMAaTHKH KaK HayKu U e€ pojH B
NOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHEe U
KOHKpETU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHWU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS, IMOCKOJIbKY B KaXKIOM
pasznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pesynbraTte OoOydarolluecss OBJIAJAEBAIOT Pa3jIMYHbBIMM METOAAMM  pELICHUS



palMOHANBHBIX, HWPPANMOHATBHBIX, IOKA3aTeIbHBIX, JOTAPU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKxe 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAMOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlannHast copepkatenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepHuaa MpOUCXOIUT ajdbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIUICHUST 00y4daronuxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PaACCYXKICHUM,
paboThl C CHUMBOJIBHBIMU (OpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS MPAKTUYECKHMX U €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJISIHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBHOCTh U3YUEHUS MaTeprana. M3ydeHue CTEeNneHHOH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpauMKoOB, UCIOJIb30BaHUE (PYHKIUHU U1 peuIeHus 3a7ad U3 APYTHX YYEOHBIX
MPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk M C pEIIeHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUY HALIEJICH Ha Pa3BUTUE YMEHUM U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTHYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYaromMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOWTH
rpaduKky  CIOXHBIX (YHKIHA, ONPEACTATh HX HAWOONBIINE W HAUMEHbBIINE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas colep)kareiibHasl JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHbIX CUTYyalluu,
MO3BOJISIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI0 aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO



MBINUICHUS, (OPMHUPOBAHUIO YMEHHUH pACIO3HABATh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroniuecs y3HarT O BBIIAFOIIHXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
W TpejjaraloT HamboJiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieiibl
MaTeMaTUKM MW e NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxkHO ndaTh
BO3MOYKHOCTh OOyYarImIeMyCss ITOHUMAaTh TEOPETUKO-MHOXKECTBEHHBINH S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO ISl BBIPAKCHHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CleayeT IMpU3HaATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CJIEJOBaHHE OINPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0OyYaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHS.

B yueOHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH pealbHBIX
CUTYyallMii, WCCIAEAOBAHHUS O3THUX MOJENIEeH C TOMOIIBIO0 armapara aiareopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX Pe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3eiiOB MIPOrpaMMBbI, TOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydYarolIuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHUS TPHKIAJHBIX 3a7ad
OpraHU3yeTCs B IMPOIIecCce U3YyYEHUs BCEX TEM yu4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTHYECKOTO aHATH3ay.

Ha wu3yuenne yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U pealbHOM )KU3HU.

JelicTBuTenpHble  4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHCIA.
Apudmernueckne  omnepanuu € JCUCTBUTEIBHBIMH  4HCIaMd.  MoJyib
JIEUCTBUTEILHOTO YHCJa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYKMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenelM mnokaszarenemM. buHoMm HerooTtona. Hcnosb3zoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTAaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. J[leciTuyHble W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JlemeHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHs!I ¢ 11e1bIMU KO3(PPUIIUEHTAMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENICHU M KOPHHU.

HppauroHansHbie ypaBHEHHUSI. OcHOBHBIE METO/1bI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMeTpuIeCKuX ypaBHEHUN.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PellleHne NPUKIAIHBIX 3a/7ad C MOMOIIBK) CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HAYyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0OpaTHble (QYHKIMH.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHuil pynkiuu. Hymu QyHkiuu.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanboubliee 1 HauMeHblee 3HaueHus: QyHKIMKM HAa IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas W JApPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHs N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudpmuyeckass (yHKIHHU, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBIX Ipoleccax M SBICHUSX.
['paduiku peabHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTpaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOTO aHaJIM3a Kak aHajin3a OeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MpPOrpeccuy ISl  PELICHHs] peajbHbIX —3aaad
IPUKJIAJHOIO XapakKTepa.



HenpepbiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IIPOU3BENICHUS, YACTHOTO U KOMIIO3UIIUHN (YHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN AJIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOpPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIA. BeraucieHue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOWAAEeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0  IuddepeHIaTIbHbIX
YPaBHCHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPECTABICHUE O MATEMAaTHYECKHIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLECIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HaykKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHHCKOr0o Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUHMBOTO OYIYIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEeryisipHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEILHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCHOHAIIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeid mpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpHECHTAIIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMATUKU U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIH3A;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIE U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlIEHUs, BEIOUPATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKE BbIABUTATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHNUS];

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSTEIIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb MOSCHEHWS II0 XOAYy pELICHHsS 3a/auu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXACHUA C CYXICHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NPE3EHTalUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOU 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBHUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pElIeHHH YYEeOHbIX 3a7a4, HOPUHUMATh I€Ib COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (00CyxaeHus, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMHi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3a:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO, OCCKOHEUHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a49 U NIPEACTABIICHUS TAHHBIX

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOT'OYJIECHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBATh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTpULl U ONIPEACIIUTEINIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HPpPALMOHANBHbBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0/I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIBI SISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMMOO3UUMUsA QYHKIMM, Tpaduk ¢(yHKIWH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UETHBIE M HEYETHbIE (DYyHKUUH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHM C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHU C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaibHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHIMU: apuPMETHUEeCKas M TeoOMETpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (POpPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU Ui PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIEC QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MMPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHIM CMBICT MPOU3BOJHON IJis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATUSMU: OIpENeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ywyenus B 11 kiacce oOyd4aromuics TOJYYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEII, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pEelIeHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEPUPOBATH IMOHATUSMU: HPPALMOHAIBHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

perarb palvOHAaJIbHbIE, UppalOHAIbHBIE, IIOKAa3aTelIbHBIE,
jgorapupMUyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKEHHUSI, YPABHEHUWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJIB30BAHUEM ammapara aiareOpsl,
WHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUMN U TPAPUKHU:

CTPOUTHh TpaduKU KOMMIO3ULIMHU (QYHKIHI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOZIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHKmii;

OPUMEHATh (QYHKUMU i1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO JUISl HAXOXKJICHHS HAWIY4ylIero peuieHusl B
IPUKJIAJHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOpEHUS Mpoliecca, 3aJaHHOro (popmyson nin rpaduxkom;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OrnepupoBaTh MOHATUSIMHU: PALMOHATBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYEeCKHEe Omepaldd ¢ PAlHOHATBHBIMH |
' JIEHCTBUTEIIbHBIMU YUCIIAMH
13 Bomonusate  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUSs, AeNIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENECHb C LIETBIM MOKa3aTeaeM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTEIEHU;
’ HCIOJIE30BATh MOJIXOAIIYI0 (hOpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI s
pElIeHUs] TPAaKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHBIX
OnepupoBaTh MOHSTHSIMHU: CHHYC, KOCHHYC M TaHTE€HC TPOU3BOJIHLHOTO
1.5 yria; HCIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKITMU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, HPPALMOHATIEHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMUs TPUTOHOMETPUYECKHX BBIPAKEHUU W
' pemaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI IEIbIX, PAlUOHAIBHBIX U
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHUS MATEeMAaTHYECKUX
' 3a]1a4 U 33]1a4 U3 Pa3TUYHbBIX 00JaCTei HAyKU U pealbHOMN KU3HH
MopenupoBaTh peanbHBbIE CHTYallUd Ha S3BIKE anreOphl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl
3 dyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpenereHuss U MHOXECTBO 3HaueHuM GyHKUuH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh Tpaduku JIUHEHHONW (YHKIUH, KBaIpaTUIHOM
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEN IPU pEUIEHUM 3a7ad U3 APYTrUX YYEOHBIX NPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXaTb (opMynamMH 3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maremaTtuyeckoro aHammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcronbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOIPECCHU I
’ pELIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JI€JIMMOCTH LENbIX YMCEJ, PA3JIOKEHHE YhciIa Ha IPOCThIE
MHO>KUTENH [Tl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [Uld IIpeoOpa3oBaHUs BBIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHNEM alllapaTa ajireopsl

OyHkuuu u rpaguku
OnepupoBaTb NOHATUSIMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosbllee U

HalMEHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX VIS
uccienoBaHus QyHKIMM, 33JaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH Tpa@UKd JTUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSMH: HENpepbIBHAS  (PYHKIUSA, TMPOU3BOJIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonp30BaTh  NPOM3BOAHYIO sl HCCIEAOBaHUA (YHKIUU  Ha

MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIECIOBAHUSA K
MOCTPOCHHIO TPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hass M UWHTErpal;, IOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIIMATbHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Hucna u BIYUCICHUS
Panmonanbhele  yncna. OOBIKHOBEHHbIE M JIECATHYHBbIE JApOOM, IPOLEHTHI,
OeCKOHEeuHble  MepHOoJuuecKue  apodu.  Apudmernyeckue  omnepauud  C
1.1 | palnMOHaJBbHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BblpakeHHH. [IpumeHenue
ApoOeil U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciel
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PalMoHanpHblE W HMppAalMOHAIbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 gucna. Mcnonp3oBanue noaxonasuieid (OpMBI 3aluCH JIEHCTBUTENBHBIX YUCEI IS
pelIeHNs TPAKTUYECKUX 3a7ad ¥ IIPECTABICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HAaTypajIbHON CTEIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO aprymMeHra. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 O6mactp ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkruu. Hymm dyskmmm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTrpruyeckasi OKpy>KHOCTb, OMPEICICHHE TPUTOHOMETPUUECKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysa CI0XHBIX IPOLEHTOB. Vcrosib30BaHHME MPOrpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara JJii ONHUCaHUs PpPealbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
59 [IpeoOpa3oBaHue BbIpaXeHH, COIEPKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JNHHEHHBIX ypaBHeHMU. PellleHne NpUKIAIHBIX 3a4ad C IMOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIaCTel HAyKU M peabHON KU3HU
3 OyHKIIUU U TpaPuKH




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne npor3BOAHOM 1JIs1 HAXOXKACHHS HAUTyYLIEro peleHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpuueckuii 1 pu3ndeckuii cMbIcil. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W HPOTUBOMOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATUSMH: MHOKECTBO, IOJMHOXECTBO, OINEpPALMU Hajl
MHOXECTBAMHU; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATUSMU: HAaTypalbHOE YMCIIO, 1[EJ0€ YHCIIO,
CTETICHb C IIEJIBIM IMOKa3aTelieM, KOPSHb HATYypPaJIbHON CTENICHH, CTCIICHb
C palMOHANbHBIM  [OKa3aTeleM, CTeNeHb C  JCHCTBUTENbHBIM
mokaszarejeM, JiorapumM dYHclIa, CHHYC, KOCHHYC W  TaHTEHC
MIPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, pallOHAIBHOE YHCIIO,
HppaloOHaIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOIh30BaTh
MMPpU3HAKHU JOCIMMOCTH, HauMEHbIITNNI O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
o0O1iee KpaTHOE, alropuT™M EBKIHIA MPU peleHny 3a/1a4y; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMamMm CUUCIICHUA, YMCHHC
BBHITIOJTHATH BBIUMCIICHHE 3HAUYEHUH W MPeoOpa3oBaHUsl BBIPAKEHUU CO
CTENEeHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,

apudMeTHIecKas MPOTPecCusi, TeOMETPHYECKas TPOTrpeccus, 0ECKOHETHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb INPOU3BOJAUTH apuU(METHUECKHE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHEe OnepupoBaTh MOHATUAMU: PalUOHANIBHBIC, UPPALMOHAIIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEe0Opa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHE pellarb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00J1acTel HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAs (PYHKIUSA, aCUMIITOTHI rpaduka
(GyHKIMY, 1IepBasi U BTOpasi MpoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICT TPOM3BOJIHOW, IepBoOOpasHas, ONpeneIEHHbINH
MHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; YMEHHE HaXOAUTh NPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C HMCIIOJIb30BAaHUEM amrapaTa MaTeMaTHYecKOro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKICHUS HaWIy4IlEero
pellleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUYecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPLI MATEMATHYCCKOI0O MOJCIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHNUH, HEPaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBIe CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlllapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM Fpa(l)quCKI/IX
MCETOAOB U 3JI€KTpOHHBIX CpGI[CTB; rpaq)nqecxn HCCICA0BATH COBMCCTHBIC
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMEHHE BBIUYUCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMH:  CITy4aiiHasi BeIMYMHA, pPaclpelesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEACICHUN IS
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bl BBIOOPOYHBIX HCCIICIOBAHUIN; yMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, IEPECTAHOBKA,
YHUCII0 COYCTAHM, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHSITh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTarT

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPU
pellleHnn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajenenunen, NpusMa, NUpamuaa, (urypa u IMOBEpXHOCTb
BpalllEHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TMHPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynUpoBaTh ONpeAeIeHUs U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
Pa3NIMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIIeHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmvHA, yroi, MIOomaAb, OO0BEM, MIIOMAAb MOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHNE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue onepupoBaTh MOHATUAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4deOHbIX

npeamMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MOHUMAHHE 3HAYUMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC NPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 Yucna u BIYUCIECHUS
1.1 Harypanbnble u nensle uncna. I[lpu3Haku AeIMMOCTH LENbIX Yncel
12 Panyonanenele uncna. OOBIKHOBEHHBIE M JECSTUYHBIE JPOOU, MPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJNUCCKHUE IPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJlbHOW  cremeHW.  JleWcTBusS ¢
' apu(METHIECKUMH KOPHIMHU HATYpAIbHOHN CTETICHN
14 Crenenp ¢ nenslM mnokaszareieM. CTeneHb € PalMOHAIbHBIM I10Ka3aTeIeM.
. CBolicTBa CTENEHU
L5 CuHyc, KOCHHYC M TaHI€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapU(MBbI
HelictButenbHble 4ncia. ApudmeTHdeckue omnepanuu ¢ ACHCTBUTEIbHBIMHU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMCICHMS, IPaBUJa OKPYIVIEHUS, NPUKUIKA U
OLIEHKa Pe3yJIbTaTa BbIYMCIECHUIN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenblie U 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
22 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
24 [TokazarenbHble U JIorapupMUIECKUE YPABHEHUS
2.5 Llenmbie 1 TpOOHO-paAIIIOHATEHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeauTenb MaTPULbI
3 OyHKIUHU U TpadUKU




OynK1us, criocoos! 3ananus pyHkuun. ['papux ¢pynkiun. Bzanmuo oopaTHble

31 byakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn QyHkmum.
30 [TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
. Maxkcumymbl 1 MUHUMYMBI pyHKUInd. Hanbonbliee 1 HauMeHbliee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIIMS ¢ HATypaJIbHBIM U IENbIM TOKa3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS n-0¥ CTEIIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumnTorel TpadukoB ¢yHKIM. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckass W TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FM€eMEHTAPHBIX (YHKIIUN
[TpuMeHeHrne TPOU3BOTHON K HMCCIEIOBAHUIO (DYHKIMH HA MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHre HanbompIIero 1 HaMMEeHbIIero 3Ha4eHus (pyHKInUN
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTAaTHCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena u MOBEpXHOCTH BPALICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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