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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebuplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYyYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaroIiuecs OBIJIaJI€BaoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoit popme.

VY4eOHblll Kypc anreOpbpl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBnajgeHHEe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATH
YTBEPKJICHUS C TIOMOIIBI0O MHIYKUUUA U PaCCykAaTh NEAYKTUBHO, UCIOIb30BAThH
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENLHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pEUNIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSAMU U UX aBTOPaMH.

VYyeOHblll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHbI wmaTepuajn, CrnocoOCTBYHONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 Cchenuduky ydeOHOMH
JESITeNIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHUEHTpAalud BHUMAHMS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayalaM MaTeMaTUYeCKOro aHaIu3a
JIEXKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTEMaTHUECKOTO aHATIH3ay
BBIICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOANYECKUE JIMHUKA: «Yucna u
BbIUMCIICHUS», «DyHKIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHKa». Bce OCHOBHbIE
COZIEpKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH [JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ TOCTENIEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIN
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJBKY OOBEIWHSAECT B cebe coaepkaHue
HECKOJIBKAX MAaTeMaTHYECKHX TUCIUILIINH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTEMaTUYECKU aHaIN3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKas JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIMPOKUM
MaTEeMaTHYECKUM aIlllapaToM, y HHUX IOCJIeIoOBaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJAEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YUYEHUN y4eOHOTO Kypca, s
PEIICHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MATEeMATHUECKOW 3a/1ayu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHo-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIacT
(dbopMHUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00Iero oopasosanusa. Ha ypoBHe cpennero oouero
oOpazoBanusi 0co00€ BHUMAaHHE yJenseTcs (QOPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHUH, BKIIOYAIONINX B CE0S WCIIOJIIb30BaHUE Pa3TUIHBIX
dbopM 3amucH YHWCIIa, YMEHWE JenaTh NPHUKUAKY, BBITIOIHATH MPUOIMKEHHbBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
paloHaIbHBIX W JIEHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cheuuuyecKkue 3aJayd M OMNEepaluu: JeJICHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apuMETHYECKHUE OIepaIlu, a TaKkxKe
W3BJICUCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUs Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TpeICTaBIeHUe O €ANHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEabHOr0 MHUpA, MUPOKO HCIOIB3YIOTCS 0000IIeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpPEIHErO OO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl MPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate oOydaromuecss OBJIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEIbHBIX, JIOTAaPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (PYHKIIHUH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJIHATL ~ pacuy€Tsl 1O  (opMysiaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAKEHUH,
COJIepKalINX CTENeHn H Jorapumbl. braaromaps u3yueHUIo anreOpanmuecKkoro
MaTepHaia MpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00y4aromuxcs, GOpMHUPYIOTCA HABBIKU JCAYKTHBHBIX PaCCy>KICHUH,
paboTel C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMCEHTBI [IJIsl PENICHUS TMPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HATJIATHO IGMOHCTPUPYET CBOM BO3ZMOXXHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToauueckas JuHUA «DyHKIMH W TpaQuKU» TECHO
NeperieTaeTcs ¢ APYTMMH JMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIE0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKAa3aTeIbHOH, JIOTapU(PMUIECKON M TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN NIl pelIeHus 3a71ad U3 JAPYrux yueOHBIX
NPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHaJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUE
yaensercs (POPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKITY
pPa3IUYHBIMA BEJIMYMHAMU, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTh UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUUN
¥ HaBBIKOB, ITO3BOJISIOIINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaiau3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYyYalomMMCs, TaK KaK y HUX TIOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAMOOJbIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsI TipolieccoB. JlaHHas coaepkarenbHas JIMHUS OTKPHIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNel pealbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIlIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIMAIbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaJIH3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (HOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yuaroniuecs y3HaroT O BBIIAIOITNXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAYKH, U 00 HX
aBTOpaXx.



ConeprxarenbHO-MeTOquYeCcKass TuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUM MHOXKECTB U MATEMAaTHYECKOM JIOTHMKUA. TeopeTHko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMTKOJIBHOW MaTeMaTHKU
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH # €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCIUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXXHOCTh OOyYaromeMycss IOHUMaTh TCOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMAaTHUKH W HCIOJIb30BaTh €r0 JUIS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMu
MaTEMaTHYECKOH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTHYECKHIX
npaBuiI, GOPMUPYET HABBIKH KPUTHUYECKOTO MBIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIMPOBAHMS, KOTOPbIE MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH peabHBIX
CUTyaluii, HUCCIEAOBAaHUS JTHUX MOJCICH C TOMOINBI0 ammapara aiareOpsl u
MaTEMaTUYECKOTO aHajlu3a, WHTEPIpPETAly TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KXKJIBIN U3 pa3/ielIoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS IS PEIICHUS NMPHKIaIHBIX 3amad. [Ipu
pPEIICHNH  pEATbHBIX  NPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHMS] MPUKIAIHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTHYECKOTO aHATTN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadasia MaTEMaTHYECKOTO
aHanuzay» otBomauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonansubpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoandeckue Apoou. I[lpumenenue npoOGelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUU U PEaJIbHOW KU3HMU.

JleficTBUTENbHBIE YHKcla. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCJA.
Apudmernueckre  omepalMu € JCUCTBUTENIbHBIMU  4YHMclIaMd.  Mojayiib
JNENUCTBUTEIBHOIO YKMCIa U €ro cBoicTBa. [IpnOnmx€HHbIE BHIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM nokazateneM. buHom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBRA.

CreneHp C pauuMOHAJIBHBIM II0OKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JNENCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudm wymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
Jorapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3sy. MHorousieHslI ¢ 1iesibiMu K03 puiueHTaMu.
Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIIEHH U KOPHH.

HppannoHanbHbie YpaBHEHHS. OcHOBHBIE METOBI peueHus
UPpALMOHATBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaXKeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
Jorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUI. PellleHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM nMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULBI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JVMHENHBIX ypaBHEHUW. PelleHne NpUKIAAHBIX 3a1ad C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX ypaBHEeHU. MccienoBanue moCTPOEHHOM MOJEIN C MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaremMaTHUeCKUX MOJIEJEH peallbHOW CHUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTel HAyKH U peabHOM KU3HU.

DOyHKIMY U TPAaPUKH

OyHKIMs, crnocoObl 3amaHus ¢GyHKIUU. B3aumHOo oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkumuu. Hymm QyHkumu.
[TpomexxyTku 3HakomnoctosiHcTBA. YETHBIE U Heu€THbIe (QyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHUs (YHKITUU Ha TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHash W APOOHO-TMHEHHAs (QYHKIUH. DIeMEHTapHOE
UCCIIEJOBAaHKUE U TOCTPOCHUE UX IPaUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa U rpaduk KOpHs n-0i CTENEHU Kak PyHKIIMU 0OOpaTHOU CTENEHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U jnorapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMA 715 pelIeHUs YPaBHEHUH.

TpuronoMmerpruueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOLEccax M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTellbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIIMU. MOHOTOHHBIE M OTPAHUYEHHBIE TTOCIEIOBATENHHOCTH.
Hcroprsi BOZHUKHOBEHUS! MAaT€MAaTHYECKOrO0 aHAIM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuuecKasl mporpeccu. beckoneuHo yObIBaromas
reoMmerpuyeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
porpeccur. JIMHEMHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opMyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTpeccHMU JUIsl  PELICHHs peajbHbIX 3aaad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QyHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a1ay.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUY.

[IpousBoanbie  dyeMeHTapHBIX  (QyHKIM.  [Ipou3BojgHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIUIA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMd HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPYyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanpnbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HauOonpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YU CIIAX.

KommnekcHble wucna. Anredpavueckass U TpPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(METHUYECKHE OIlepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO uucia. [I[puMenenue
KOMIUJIEKCHBIX YMCEN IJIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema v COBOKYMHOCTb YPaBHEHHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX U  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUYECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IprMeHnenue ypaBHEHNM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a/1ay ¥ 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHOW JKU3HU, HHTEpIIpeTaus
IIOJIyYEHHBIX PE3YJIbTAaTOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAWMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS MPOLECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIEro 3HaYeHU I HEeMIPEPHIBHON
GyHKIHUU Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dller0 pEIICHHS B
NPUKIAIHBIX 33/a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH M TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs 1epBOOOPaA3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BeIYyucIeHne OnpeneI€HHOro
uHTerpana no popmyiie Herotona-Jleitonua.

[Ipumenenne uHTerpajia A HaXOXKJIEHHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTudyeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TNOMOLIBI  AU(depeHIrnaIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0o 00IIIeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpakaaHcKkoro  ofOmiectBa  (BBIOOPBI, ONPOCBI HM  JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1au, PEIICHUN, PACCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nueckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3/I0pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIbIXa, peryisipHas (pu3snveckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccnr U peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]lady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JOru4eCKOro BOCIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKHM WX BO3MOKHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTHU
JUIs. Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTHUKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBUSIBISITh U XapAaKTE€PU30BaTh CYILIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpe/IeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS /711 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUU MTPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEIICHUsI, BRLIOUpATh HanboJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPMHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHUCbMEHHBIX TEKCTaxX, JlaBaTh IIOSICHEHUS II0 XOJy peIICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OIICHUBATH KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOydaromIuics MOJYYUT CIECAYIOIIUE
IPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodell mporpaMmbl yIeOHOTO
Kypca «Anrebpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucnaa v BBIYUCTCHUSA:

CBOOOJHO OINEpPUPOBATh MOHATHUAMH: paAlMOHAJIBLHOE YHCIO0, OECKOHEUYHas
nepuoAndecKkasl JApoOb, MPOILEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBa
palMOHANIBHBIX U ACHUCTBUTEIIbHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YUCIIA;

OPUMEHSATh JpOOM Y TPOLEHTHI JUIsl PEIICHUs TPHUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh PUOTNKEHHBIE BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OILICHKY pPe3yJIbTaTa BBIYUCICHNM;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN IJIsl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEpUPOBaTh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTAHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IMPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHHUE
MHOTOWICHAa Ha MHOIOYIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peleHus 3a1ay;

cBOOOZHO OMEpUpoBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VICII0JIB30BaTh CBOMCTBA ONpEAENHTeNs 2 X 2 JuIs BBIYMCIICHUS €0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEINUTEIIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
pPaLMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



NPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMble (OpPMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTABIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpapuKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKITUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PYyHKIMM, Kommo3uims ¢yHKOUN, rpaduk QyHKIHH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBaTh MOHATHSAMHU: O0JACTh ONpPENETECHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHas (QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpaduk KOpHs n-oil CTeNeHHW Kak (pyHKIHUKM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U MIOCTPOCHUE UX IPapuKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMM, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU AJs PEHICHUS
YPAaBHEHHI;

cBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
olpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUMI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (QYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUIMOCTH MEXK/y BETUIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONepUpoBaTh NOHATUAMM: apumeTnyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKAsi MPOTPECCHsI, THHSWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTHUYECKOr0 aHajau3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (YYHKIINH, TOUYKH pa3phbiBa
rpaduka GyHKIIUH, aCHMITTOTHI Tpaduka QyHKIINH;

CBOOOJHO oOIepupoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIst pEIICHUs 3a/1ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
dbyHKIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCIIO0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMAaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOydyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOIHO OMIEPUPOBATH MOHITUSIMU: HATYPAIbHOE U 1IEJI0€ YUCII0, MHOXKECTBA
HATypaJIbHBIX U IEJBIX YHCEJ, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LIEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yuCeNn AJis pElICHUs 3a7ad, MPUMEHSATh aJrOpUTM
EBximpna;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B airedpandeckoi u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOUIBIO
PaBHOCHJIBHBIX TIEPEXO0JIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUYECKOrO
yYpaBHEHHS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOJIUMbIe  (QOPMYJIbI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBbI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAallMOHANBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

peuath paloOHaJIbHbIE, UppalroHaIbHbIE, MOKa3aTelIbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
COJZIEpIKallli€ MOJIYJIN U TapaMeTPhl;

IPUMEHSTh TpaduuecKre METOAbI JAJI PEIIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMus;

MOJICTMPOBaTh peallbHble CHUTYyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIpAKEHUS, YpPaBHEHHS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBUIO 3a/1auH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPIIPETUPOBATD MOJYUYCHHBIN pe3yJbTart.

DOYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA,

CTPOUTH Fr€OMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHOMN
IJIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (GYHKIUW U1 MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHaJmn3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIUU HETPEPHIBHOM Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOJAHYIO ISl HAXOXKIACHUS HAWUJIY4IIErO PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJI€ COLMATIbHO-O)KOHOMUYECKUX, 3a7a4ax, AJIsl ONpeAeaeHus
CKOPOCTHU ¥ YCKOPEHHUSI MPOIIEcca, 3aJaHHOT0 (OpMyIIoi WU TpaduKkoMm;



CBOOOZIHO ONEepUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEpBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOLAAH MNIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemarh NPUKIAJHbIE 3aJa4d, B TOM YHCJE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHnoBaHue pa3aesioB u
TeM NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

MHOX€ECTBO IEHCTBUTEIIBHBIX
yucesn. MHOrO4JIeHsl.
PannonanbeHble ypaBHEHHA U
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPaBHEHUU

24

OyHKIMH U TPadUKH.
CrenenHas GyHKIHS C LEIbIM
noka3zaresem

12

Apudmernueckuii KOpeHb n-
oi1 crenenu. MppanuoHaibHbie
ypaBHEHHUSI

15

Ioxa3zaTenbHast QyHKIMS.
IToka3aTenbHble ypaBHEHUS

10

Jlorapupmuueckast GyHKIIHS.
Jlorapudmuyeckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHUSI U YPaBHEHUS

22

[locnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepwiBabie QyHKITHY.
[IpousBognas

20




[ToBTOpenue, o6o0mEeHNE,

cUCTEMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
10 ITIPOT'PAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U Kontpoabusie | TIpakTaueckme (undposbie)
n/m | TeM mMporpaMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 UccnenoBanue GyHKIMIA ¢ ” |
MTOMOIIIBIO TTPOU3BOTHON
2 IlepBooOpa3Hasi 1 UHTETpaj 12 1
I'paduku
TPUTOHOMETPUUYECKUX
3 hyHKIMA. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
HppanunonaneHsle,
4 MOoKa3aTeabHbIE U 24 1
norapudmuyueckue
HEPaBEHCTBA
KommiiekcHele uncna 10 1
Harypainbnsle u niensie yucna 10 1
Cuctembl parmoHaIbHBIX,
. HppalMOHATBHBIX 12 1
MOKa3aTeNbHbBIX U
jorapu(pMUUECKUX YpaBHEHHH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, 16 )

cHCTeMaTH3alus 3HaHU!




OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

136

10













MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30BaTe.m>H0171 NporpaMmmasl CpEeaHETO o01Iero Oﬁpﬂ:{()BﬂHHﬂ

Yucna ¥ BEIUHCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMHU: PALMOHAIBHOE U JACHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsI U JIECSTHYHAs APOOb, TPOLEHTHI

1.2

BremonHATe  apudMeTHdecKHe ~Onepalud ¢ PalUOHAIBHBIMA |
JIEHCTBUTEIIbHBIMU YUCIIAMU

1.3

BreinmonaHsTh HpI/I6J'II/I)I(éHHBIe BbBIYMCJICHUA, HCIOJIb3YyA IpaBUjia
OKpYTJICHUS, ACJIaTh IPUKUAKY U OLCHKY PE3YyJibTaTa BBIYUCIICHUI

1.4

OnepupoBaTh MOHATUSIMU: CTENEHb C LIEJBIM IOKa3aTeleM, CTaHJapTHas
dopMma 3ammucH JEHCTBUTENHHOTO YKCIA, KOPEHb HATypaldbHON CTENEHU;
UCIOJIb30BaTh MOJIXOAIIYI0 (popMy 3amucu JEHCTBUTENBHBIX YHCEN AJIs
pellIeHus TPaKTHUECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX

1.5

OniepupoBaTh TMOHATHIMHU: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOTO
yIja; MCIONb30BaTh 3alKCh IPOU3BOJIBHOIO yIjla uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUEe HYHKIUU

YpaBHEHHUs U HEpABEHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMM: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, ILICJIOC,
palrOHAJIBHOC, HPppauOHaJILHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMECTPUUICCKOC YPABHCHUC

2.2

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUUECKHE YPABHEHUS

23

BoinonHsATe npeoOpa3oBaHus LENbIX, PALlMOHAIBHBIX U UPPALMOHATIbHBIX
BBIDAKCHMM M peIlaTh OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHNUN U HEPAaBEHCTB

24

[IpuMeHATH ypaBHEHUS M HEPABEHCTBA Ul PELICHUS MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKH U PealbHOM KU3HH

2.5

MopnenupoBaTh peajibHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTAaBISATH
BBIpQXEHHSI, YPaBHEHHUS, HEPABEHCTBA 0 YCIOBUIO 3aJ]au, UCCIEI0BATh
MOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arapara anreopsl

@OyHKIMU U TpaduKu

3.1

OnepupoBaTb NOHATHAMU: (PYHKIHSL, CIOCOOBI 3a7aHus PyHKIMH, 00aCTh
OTpeNieIeHus M MHOXKECTBO 3HaueHWi (yHKuM, rpapux QyHKUIUH,




B3aMMHO OOpaTHbIe PYHKIIMU

OHepHpOBaTB MOHATUSIMH: YETHOCTh U HEYETHOCTh (I)yHKI_II/II/I, HYyJIn

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIUN A1 pEIICHUS] ypaBHEHU I
34 Crtpouts 1 yuTaTh rpauKu TMHEHHON QYHKIMH, KBaIPAaTUIHON (PYHKIIUH,
CTCTICHHON ()YHKITUH C [IEIBIM TTOKa3aTeieM
Ucnonb3oBate rpaguku (QyHKUMNA IS UCCIEOOBAHMS MPOIECCOB H
35 3aBUCHUMOCTEH TIPH PELICHUH 3a]ad U3 JIPYTruX Y4eOHBIX MPEAMETOB H
' peaNbHOM  KM3HHM, BbIpaXaTh (OpPMyIaMH 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana maremaTnueckoro aHainsa
41 OnepupoBaTh TOHITHSIMH: IOCIEIOBATEILHOCTh, apupMETHIeCKas u
' reoMeTprY€ecKast TIPOTrPECCHU
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETpUYECKas
4.2 nporpeccusi, CcyMMa OECKOHEYHO  yOBIBAIOIIEH  reoMeTpU4ecKOon
pOrpeccuu
43 3aaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCO0aMU
44 Hcnonb30Barh CBOMCTBA NOCHEAOBATEIBHOCTEM M MNPOTPECCHUUA IS
' pelIeHus: peasibHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JTOTUKA
5.1 OnepupoBaTh MOHATHIMU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JJig ONHCAaHUs
5.2 pEaNbHBIX TIPOIIECCOB U SBICHUH, IPH PEIICHUH 33]1a4 U3 APYTUX YUSOHBIX
MPEIMETOB
513 OnepupoBarb  MHOHATHSAMU:  ONpENEIEHUE, TEOpeMa,  CIENICTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeHero 001ero odpa3oBaHust
pe3yJibTaTa
1 Yucna u BBIYUCICHUS
OnepupoBaTh MNOHATUSMH: HATypajbHOE, LIEJIOE€ YHUCIIO; HCIOJIb30BAThH
1.1 NPU3HAKK JIETUMOCTH LIEJbIX YHCEN, PA3J0KEHHWE 4YHCIIa Ha TMPOCTHIE
MHOKHUTENHN JIJIs1 pEelIeHUs 3aa4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHB C PAlMOHAIIBHBIM IMOKa3aTEIEM
13 OnepupoBath MOHATUSAMU: JIOTApU(DM YHCIIA, TeCATUIHBIE U HATYpaJIbHbIC

J0rapuQMbl




YpaBHEHHS 1 HEPABEHCTBA

2.1

[IpumeHsTh CBOWCTBA CTENMEHW M MpeoOpa3oBaHUs BbIpAXEHUH,
OIEpUpPOBaTh IOHATHUAMHU: IIOKA3aTEIbHOE YPAaBHEHUE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB

2.2

BoimonusaTe mpeoOpazoBaHusl BBIPAKEHMI, COJAEPKAIIUX JIOTapu(pMBI;
OTIepUPOBATH MOHATUSAMU: JIOTApU(PMUIECKOE ypaBHEHHE U HEPABEHCTBO;
pelraTb OCHOBHBIE THIIBI IOTAPU(PMUYECKUX YPAaBHEHUH 1 HEPABEHCTB

2.3

Haxonute penieHust npoCTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PEIICHUE;
UCIIOJIB30BaTh  CUCTEMY JIMHEHMHBIX  YPaBHEHMM I PELICHUS
IIPaKTUYECKUX 3a/1a4

2.5

Haxoaute  pemieHuss NOpOCTEHIIMX  CHUCTEM U COBOKYITHOCTEH
palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHBIE CHUTyalldd Ha S3BIKE alnreOpbl, COCTABIATH
BBIPAXCHHUsI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIHU C CIIOJIb30BaHUEM arnapara ajareopbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh NOHATHAMM: THepUOAUUYEcKas (QYyHKIUS, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH 3KCTpeMyMma (yHKIMH, HauOojbliee U
HaMMEHbIIIee 3HAYeHUs (PYHKIUHN Ha MPOMEXKYTKE; HCIIOJIb30BaTh UX VIS
uccnenoBaHus (QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBath MOHATHAMU: TpadUKU MOKA3aTEIbHOH, JIOTapupMUIECKOn
U TPUTOHOMETpHUYECKUX (YHKUMN; M300pakaTh MX Ha KOOPIWHATHOU
IJIOCKOCTH U UCTIONIB30BATH JIJISl PEILICHUs] YPAaBHEHU U HEPABEHCTB

33

N306paxkaTh Ha KOOPIMHATHOW IUIOCKOCTH TIpa@uUKd  JTUHEHHBIX
YPaBHEHMH W UCMONB30BaTh MX MAJIS PELICHHS CHUCTEMBbl JIMHEHWHBIX
ypaBHEHUH

34

Wcnonb3oBate rpadguku (QyHKIMNA IS UCCICTOBAHHS TPOIECCOB H
3aBUCUMOCTEH U3 IPYTUX YICOHBIX JUCIUATIINH

Hauana maTemaTuueckoro aHaiusa

4.1

OnepupoBaTh MOHATHSMH: HENpepbiBHAS  (DYHKIUS, TPOU3BOIHAS
(GYHKIMM; MCHOJb30BaTh TE€OMETpPUYECKUH U (U3HYECKUH CMBICI
MIPOU3BOAHOMN ISl pEeIIEHUs 3a/1a4

4.2

HaxomuTe  mpOW3BOIHBIE  JJEMEHTAPHBIX  (QYHKUWH,  BBIYHCIATDH
IPOM3BOTHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKINI

4.3

Hcnonp3oBaTh  MPOM3BOJAHYIO sl HCClIEAOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSATh Pe3yJIbTaThl UCCIEOBAHUS K
MOCTPOCHUIO I'pahuKOB

44

Hcmons30BaTh MPOU3BOAHYIO JJI HAXOXACHHUA HAWITYy4IICTrO PCUHICHUA B
IMPUKIAAHbIX, B TOM YHUCJIC COUAIIbBHO-9KOHOMHWYCCKUX, 3aadax

4.5

OnepupoBaTh MOHATUSMHU: TNiepBooOpa3Hass W MHTErpaj; IOHUMATh




reoMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaja

4.6

Haxonute mepBooOpa3Hble 3IIEMEHTApPHbIX  (YHKIMHA, BBIYHCIATDH
uHTerpain o popmyne Hetorona — JleiiOnuna

4.7

Pemate IMPUKIAAHBIC 3aJla4i, B TOM YUCJIC COMUAIBHO-OKOHOMHNYECKOI'O U
(1)I/ISI/I‘I€CKOFO XapakKTepa, CpCACTBAMH MAaTEMATUUICCKOI'O aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCIICHUS
Panmonaneupie  uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOH, TMPOIEHTHI,
OecKkOHEYHbIe  TMepuoguveckue  Apodu.  ApudpMeTHUecKHe  Omepamuu ¢
1.1 paloHaIbHBIMU YHUCIIaMHU, TIPEOOpa30BaHUsl YUCIOBBIX BhIpakeHUi. [IpuMenenue
Ipobeil ¥ TPOIEHTOB JJisl PEIICHUs MPUKIAJAHBIX 3a7ad W3 Pa3IMYHBIX OTpaciei
3HAHUW U PEATbHOM KU3HU
JleiicTBuTenpHble  yucna.  PanuoHanbHBle W UppaloOHajbHBIE  YHCTA.
1.2 | Apudmernueckue omepanuud C JEHCTBUTENbHBIMH uuciaamu. [IpuOmmkéHHbIE
BBIYHCIICHUS, IPaBUIJIA OKPYTJICHUS, IPUKHIKA U OIICHKA Pe3y/IbTaTa BEIYHUCICHHIA
Crenenp ¢ nenbiM mokasareneM. CranpapTHas ¢dopma 3alucHu JCUCTBUTEIBHOTO
1.3 yucna. Mcnonb3oBaHue moaxoAsmie Ghopmbl 3alUCH JEHCTBUTEIBHBIX YHMCEI IS
pelIeHUs MPAKTUYECKHX 33724 U PECTaBICHUS JaHHBIX
14 Apudmernuecknii KOpeHb HATypalbHOW cTemeHu. JeHCTBHs ¢ apuMeTHIeCKUMHU
’ KOPHSIMU HAaTypaJIbHOW CTENEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apPKTAaHT'€HC YUCIOBOTO apryMEeHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIIECTBEHHBIE TPe0Opa3oBaHuUs
’9 [Ipeobpa3zoBanue TPUTOHOMETPHUUECKHUX BBIPXKEHUIA. OcHoBHbIE
' TpUTOHOMETpHUYEcKHe (HopMyIIbl
)3 VYpaBHeHue, KopeHb ypaBHeHHUs. HepaBeHCTBO, pelieHHE HepaBEeHCTBa. MeTon
' HUHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-PAIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppanyoHanbHbIX YpaBHEHHI 1 HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YPaBHEHUN
57 [IpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a]a4 U 3a]a4
’ U3 pa3IMyuHbIX 00JacTel HAYKH U PeaIbHOM JKU3HU
3 OyHKIMH U TpaduKH
31 Oyukums, crnocoObl 3amaHus QyHknuu. ['paduk (yskuuu. B3zaumHo oOpaTHBIE
' GyHKIHMT
19 ObnacTe ompeneneHus M MHOXECTBO 3HaueHUM ¢yHkuuu. Hynmu QyHKmm.

[IpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE N HEUETHBIE (DYHKUINU




313 CrenenHas QyHKIIMS C HaTypaibHBIM U LIeNbIM NoKa3zareneM. E€ cBoiicTBa u rpaduk.
’ CaoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpuueckass OKpY>XHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKHX (DYyHKIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTuueckoro aHaiansa
41 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUs IOCIEAOBATEIBHOCTEH. MOHOTOHHBIE
) MOCIICIOBATEIbHOCTH
Apudmernueckass M reoMmerpudeckas mporpeccud. beckoHeyHO yObIBaromas
4 | TEOMETpHiecKas MpOrpeccus. Cymma OecKOHEYHO YyObIBaroOIIel IeOMETPHUYECKOi
' nporpeccuu. @opmyisia CIOXKHBIX IPOLEHTOB. lcmonp3oBaHue Iporpeccuu yis
pelIeHUs peallbHbIX 3aJa4 IPUKIAHOTO XapaKTepa
5 MHoOkecTBa U JOTUKA
MHoOXecTBO, oOlepand HajJ MHOXecTBamMu. Jlmarpammbl Oiiiepa — Benna.
5.1 [IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO amnmapara Jjs ONMCAaHUs pealbHBIX
MIPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haky Je1MMOCTH HETbIX YUCEN
1.2 Cremnenb ¢ palmoHaIbHBIM MOKa3aTeiaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm uucna. /lecsiTuynble U HaTypajbHbIE JOrapupMbl
2 YpaBHEHHsI U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COAECPIKALINX JIOTapU(MBI
29 [IpeoGpa3oBanue BbIpaKeHUI, COAEPKALIMX CTENIEHHU C PallMOHAIbHBIM
' HoKa3aTesnem
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 Cucrembl JIMHEHHBIX ypaBHEHUH. PemieHue npuKiIajHbIX 3a0a4 C I[IOMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl U COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHnEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
' 3a7a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U peaslbHON KU3HH
3 OyHKIMU U Tpaduku
31 Oynkius. [lepuognueckne QyHkuuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKITUH.
' Maxkcumymbl 1 MHUHUMYMBI (yHKOHH. HanGonpimiee W HauMeHbIIee 3HAUYCHUE




(GYHKIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINU, UX CBOMCTBA U rpaduku
33 [TokazarenbHas u gorapudmuueckas QyHKINHU, KX CBOMCTBA U IrpaduKu
34 Hcnonb3oBanue rpagukoB PyHKIUI 1711 pelIeHus] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QyHKIMHA I8 HUCCIENOBaHMA  IIPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpblE BO3HUKAIOT NPHU PEIIEHUM 3a1ad U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hayana maTemaruueckoro ananusa
4.1 HenpepbiBHble pyHKIMU. METOA HHTEPBAJIOB /JIs pEIIEHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pyukuuu. ['eomerpuueckuil 1 GU3NYECKU CMBICI IPOU3BOIHOM
43 [Tpou3BosHbIe 31€MeHTapHBIX (GYHKUUNA. DOpPMyNbl HaXOXXIACHUS IMPOU3BOAHOM
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUH
[IpumeHeHne TPOM3BOIHOW K WCCIEIOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxaeHne HanbonbIero 1 HaMMEeHbIEero 3HaueHus: QyHKIUY Ha
OTpE3Ke
[IpumeneHne NpoM3BOAHOM JUIsl HAXO0XIEHUS HAMTYy4IIeTro pelieHrs B IPUKIIa HbIX
4.5 3amavax, JUIA OMNPEACNICHHs] CKOPOCTH TpoIllecca, 3aJaHHOro (OpMYJION WIH
rpadguxom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpai, ero reomeTpudeckuii 1 pusnueckuil cMmpici. Beruncienue naterpana mno

dbopmyne Hetotona — JleliOHua




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM 0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI NPOrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIEHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACIICHHUE,
aKCcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IIPU3HAK, J0OKA3aTEJIbCTBO,
paBHOCWIIbHBIE ()OPMYITHPOBKH; IPUMEHSATH UX; YMEHHUE (OPMYIHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHY;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHWM 3azad,
1 OLICHUBATh  JIOTUYECKYI0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJI ONMCAHUS PEAJIBHBIX IIPOLECCOB U ABJICHUI U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATUAMHU: Ipad, CBA3HBIN rpad, n1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONHUCHIBATH Tpadbl pPa3IUIHBIMU

croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 3a1a9

YMeHue ornepupoBaTh HNOHATUSMHU: HATYPAIbHOE YHCIIO, LIEJIOE YHCIIO,
CTEMNEHb C LEJBIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokasarejeMm, JiorapupMm 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOM3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, palOHaIbHOE YHCIIO,
UppPALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YyMEHUE HCIIOJIh30BATh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEeHbIIee
obmee kpaTHoe, airopuT™ EBKIIMIA Mpu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMH  CHUCTEMAaMH  CUYHUCIICHHS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUsS BBIPAKEHHI CO
CTeNEeHsIMH U JiorapupMamMu, mpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX

BBIPAKECHHM; YMEHUE ONEPHUPOBATH IOHATHUSIMH: ITOCIIEI0BATEIbHOCTD,




apudmeTnyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]laBaThb
II0CJIEI0BATENbHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIyMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMMCH KOMIUIEKCHBIX 4YMCeN (FreOMeTpHUecKasi, TPUrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMH; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIbI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, HUpPpalMOHAJIbHBIE,
HOKa3aTebHbIe, CTENEHHBIE, JIOTapu(MUYECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
HNOHATHUAMHU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWIBHOCTb
YPAaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IMOMOILBIO PA3JIMYHBIX IPUEMOB; peUIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C I1ApaMETPOM; NPUMEHITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYHKIHMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKIUH, HAauOOJIbIIee U HAUMEHbILIEE 3HAUCHHS
(yHKIMHM HA TPOMEKYTKE, HeTpephIBHAs (DYHKITUS, aCHMIITOTHI rpaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
(bU3MYeCKU CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
UHTETpaJl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIE CYMMBI, TIPOHM3BEIEHHS, YAaCTHOTO W
KOMIO3UINK (PYHKIHIA, HAXOAWTh YpPaBHEHHE KacaTelbHOW K rpaduky
(GYHKINU; YMEHHE HAXOIUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsI MCCIEIOBaHUS (YHKIUH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIINE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJIECHOB C HMCIOJb30BAHUEM amIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITY4IIero
pelieHusl B MPHUKIATHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKHUX WU

bu3nYecKuX 3aa4ax; HaXOAUTh TUIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCrpaga; MpuBOAUTE NPUMEPLI MATEMATHYCCKOIO0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMSA, KOMITO3UIMS (QYHKIWHA, JIMHEHHAs (YHKIHS, KBaJgpaTHIHAs
byHKIM, panmoHaIbHast byHKLHS, CTEIeHHas GbyHKIM,
TPUTOHOMETPHUYECKHE (PYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QyHKLUUH; YMEHHUE
CTpOUTH TpauKH W3yUEHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QYHKUUH, UCIIOIB30BATh IpaUKH AJIs U3YUEHUS IIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 peajbHOH KU3HM; BhIpaXKaTh (OPMyIaMU 3aBUCUMOCTU MEXy
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpaduKu (PyHKIUH IS peTeHHsI
YpaBHEHMH, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; Hu300paxkaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(mHaHCAMU); COCTABJIATH BBIPAKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, HMCCIEAOBATh IOJyYEHHOE DPEIICHHUE U
OLIEHUBATh MPABJIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl [0 YCJIOBHUIO 33Ja4y,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MWCIOJIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, IUCIIEPCHUs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE W3BIIEKAaTh, HHTEPIIPETUPOBATH
nH(popMaIuio, MPeACTaBICHHYIO B Ta0IUIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIyI0 CBOWCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATD
nHpOpMANIUIO ¢ TIOMOMIBIO TaOJMWI] W JUarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPaUUECKH NCCIEI0BATH COBMECTHBIE

HaGJIIO,Z[CHI/IH C IIOMOUIBIO JUAarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4YalHOE




cOOBbITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, hopMyiy bepHyiu, komOuHaTOpHbIE (PaKTHI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUAMM: CllydyallHas BeEJIMYMHA, paCIpPEIECIICHUE BEPOSITHOCTEM,
MaTE€MaTH4YeCKOe O0KHUJIAHHWE, TUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydalfHOW BEJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIBbHOIO pACIpPEICICHUM;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEIOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONIEPUPOBATh MOHATUSMU: COUETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DaKThl M PacCy>KICHUS AJIs peIlieHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjibTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, IJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIa, IUIOCKUWA yrod,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroji, CKpeIIMBaroIIuecs MpsMbIe,
napajuieIbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSIHUE MEXKITY
HPSIMBIMU, PACCTOSIHUE MEXIY IIOCKOCTSIMU; YMEHHE HUCIOJIb30BaTh MPH
pelIeHn! 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIErO0 MHpa; CTPOUTH
MaTEeMaTUYeCKHEe MOJCIU C IOMOIIbI0 T€OMETPUUYECKUX TMOHSATUU HU

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHHne onepupoBaTh MOHATHUAMH: TUIOMAAb (GUTrypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuieNnenunen, Npu3Ma, MUpamuaa, (GUrypa U IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomaab cepsl, MIomab
NIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
NPSAMOYTOJIBHOTO IapajlieiaenuIena, MUpamMuabl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJIbHBIE OCH WM OCHOBAHMIO, CEYCHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOTpaHHMKa, U300pakaTh MHOTOTPAaHHUKHU, (UTYpbl U MIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOILIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYD, CAMOCTOSITEIBLHO
(hopMyIMpOBATh ONpEeNeHHs U3ydyaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKAX I€OMETPUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOJUMBIE IOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBW)KCHHE B HPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTypBI;, yMeHHE
pacrmo3HaBaTh paBHBIC W MOJO0HBIC QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BaTh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T€OMETPUYECKHE BEIHYWHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
PEIMETOB U U3 peaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, Yrojl, TUIOm@aab, OOBEM, IJIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH THPAMUJIBI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPHU3MBI,
IWJIMHIpPA, KOHyca, IIapa; YMEHHE HAaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSAMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BECHUE BEKTOpAa Ha YHUCIIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IIPOU3BEIEHUE, YIOJN MEKIY
BEKTOPAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOM
JUISL pEelIeHHs TeOMETPUYECKMX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MPEIMETOB
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YMenue BBI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA MOJid PpCHICHUA 3aadaviu,
IIOHUMAaHHWEC 3HAYUMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX mnmponeccoB H" HBHCHHﬁ; YMCHHUEC  PpaCIIO3HABATH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBE, YMCHHC IPUBOAUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCJia. HpI/ISHaKI/I JACIINMOCTH LCIIBIX YHUCEIT

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOU cTeneHu. J{edcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMHM HaTypaJbHOW CTEIIEHU
1.4 Crenenp ¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJIbHbIE JTOrapU (MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnkEHHbIE BBIYMCICHMSA, NpPaBWIIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIUUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpaskeHUI
1.9 KommnekcHsie yncia
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanmonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U JorapuMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3ananusa Gynkuuu. ['paduk QyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yérneie u HeuétHele GyHkmu. [lepuoanueckue pyHKuum
OO6nacte ompeneiaeHuss U MHOXECTBO 3HaueHuM QyHkuuu. Hynum QyHKium.
12 [IpomexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHblee 3HAYECHUE
(GYHKIIMU HAa IPOMEKYTKE
13 CreneHHass (yHKLUS C HaTypajJbHBIM M LeJbIM Ioka3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIEIOBATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia c0oKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTu4eckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIIMN
[IpumeHeHre NPOU3BOMHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonbero 1 HaMMEeHbIIEro 3HaueHus! GYHKINUU Ha
OTpe3Ke
4.3 [TepBoo6pasnas. UnTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 KoopanHatsl u BEKTOpBI
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