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INOACHUTEJIbBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKja/(bIBacT
OCHOBY Ul YCIEUIHOI'O OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEWIIero oOpa3oBaHHs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YMEHUE HaxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKa3bIBaTh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone usyuenus yueGHOro kypca «Ausredbpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIvecsl MOJYy4YaroT HOBBIA OMNBIT PEIICHHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlluH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCS €  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

YyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBIM pealu3yeTcsi Kak uepe3 Yy4eOHBbIM Mmarepual, CIoCOOCTBYIOIIUMA
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHONM  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTtoguku oOydeHHs] anredpe M HavajlaM MaTeMaTH4ecKOro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIKM3a» BbIJICJICHBI CIEAYIOLIUE COACpKATEIbHO-METOUYECKUEe TuHuu: «Yucna
U BbIUMCIEHU», « DyHKUIMU U TpaduKkny, «YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE
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CoZiepKaTeIbHO-METOIMUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTHKEHUM JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
JpyT Apyra W MOCTENEHHO HACHIMAsSCh HOBHIMH TEMaMH W pasieiamu. [laHHBIHI
yueOHBbI KypcC SBISI€TCS MHTETPATUBHBIM, IIOCKOJIIbKY OOBEeauHseT B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX TUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTEMaTHYECKUN aHajIu3, TCOPHs MHOXKECTB, MaTeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJAEBAlOT BcE Oosee
HNIMPOKHM MAaTEMAaTHYECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO GOPMHUPYETCS U
COBEPILIECHCTBYETCSI YMEHHE CTPOUTh MaTEMaTH4YeCKyl0 MOJeNb pealbHON
CUTYyallud, TPUMEHSTh 3HAHUS, MOJyuYeHHbIE PU U3YYeHUU y4yeOHOTro Kypca, JUis
pEIIEHHS CAaMOCTOSTEIEHO COPMYIMPOBAHHON MaTEeMaTUIECKOH 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKas JUHUS «UHciaa ¥ BBIYMCICHUS» 3aBepIIacT
¢dbopMHIpoBaHNE HABBIKOB UCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe cpenHero o0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
PaIMOHATLHBIX BBIYMCICHHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcu 4YMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MNPUOIIKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YWCIIOBBIC BBIpAXKEHHS, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOIIUMCSI MHOXXECTBA HATYPaJIbHBIX, IEJbIX,
pallMOHANBHBIX WM JICHCTBHUTENBHBIX  YHCENT  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creunpuieckue 3agadyd U OlEepaluu: JeJCHHEe Halledo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOKECTBE IIENIBIX 4YHCEN, O0coOble CBOWCTBA
PaIMOHATILHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETUICCKHE OTICpPAINH, a TAKXKE
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEII.
bnaronaps mociiegoBaTeNbHOMY PACHIMPEHHUIO Kpyra HCHOJb3YyEeMbIX YHCET H
3HAKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS JJISl PEIICHHs Pa3IMYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUe O €AMHCTBE MAaTEMAaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISNICH PEaJbHOTO MHUpA, IIMPOKO HCIIOJIB3YIOTCS O0O0OIICHUE H
KOHKPETHU3aIHS.

JIluaus «YpaBHEHUS W HEPABEHCTBA» pPEANTHM3YETCsl Ha TPOTSHKECHHH BCETO
o0y4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
pasaene [IporpamMmbl TPEAyCMOTPEHO pEUICHHE COOTBETCTBYIOIIUX 33aad. B
pe3ynapTate OOydaroliMecs OBJIAJCBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHHUS
palMOHALHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYCCKUX U
TPUTOHOMETPHUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHBIE yYMEHHUS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNK (YHKIUN C TIOMOINBIO TIPOU3BOJHOM, NIPU PEIICHUU MPHUKIIAIHBIX
3aj71a4 ¥ 3aJla4 Ha HAaXO0XJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAYCHUH (DYHKIIHH.
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JlanHasi comepxaTesbHas IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKECHUMH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl €  CHUMBOJBHBIMH  (QopMamu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB M HEpaBeHCTB. Auredpa
npemyiaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIUM U TpaduKh» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydyeHue CTEeleHHOH,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUM, UX CBOWCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIsl pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
yaensercs: GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEKITY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOM (opme: aHaMUTUYECKOH, rpaduueckoil u cimoBecHo. Ero u3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeéMaTUYECKHX, TaK U MPUKIAAHBIX 3ajad,
JOCTYIHBIX 00yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsiATh HMX HauOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYMCIATH MUIOMAaAn (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi colep)KaTelibHasl JHMHHS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMAaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJIIET HAXOAUTh HAWIyYIIee pEUIeHWEe B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O
BBIJJAIONINXCST pe3yJIbTaTaX, MOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHUKHU Kak
HAyKHu, U 00 UX aBTOpax.



ConepxaTeabHO-MeToANYecKast JIMHUS «MHOXKECTBa U JIOTHKA» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIPHOM MaTEeMAaTHK!
W TpejjararoT Haumbojiee YHHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIMM BCE pa3ieiibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUTUIMHBI W WX TPWIOKEHUS B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BATh €T0 JIJISi BBIPAKEHUS CBOWX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKH CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
0Oy4Jarommxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHS.

B yuebHOM Kypce «Anrebpa M Hadalla MaTEeMaTHYECKOro aHajiu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYCHHBIX pe3yJbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKJIBIN U3 Pa3/eioB MPOTPaMMBI, TTOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCS JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIIOAATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble 4ucia. PanuoHalnbHbIE W UPPALMOHAIIBHBIE YHCJA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noaxosend (opMbl 3aUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE ONPEICIUTENS Ul PEIICHMS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PellleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENEW pEealbHOM CHTyalud C IOMOIIBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJ]ad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zumms Qyskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢yskun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MHUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hass W JOpOOHO-TIMHEWHasT (PYHKUMU. DJIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa MW rpaduk KOpHS N-OM cTerneHH Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuronomeTpryeckas OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoneuHo yObIBaromias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
IIPOrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM Ui PELIEHUS pEabHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumuii. CBoicTBa (PYHKIIMA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJbHBIX IMPOLECCOB U SBJICHUW, IPU PELUICHUU 3a4ad U3 JAPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiee ooOimee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa ais peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE ONepalud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PeIICHHs (PU3NUECKUX U TEOMETPUUYECKUX 3a71ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHUEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 Pa3lIMyHbIX O00JacTel HAayKu W pealbHOU
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pElIeHHs ypaBHEHUU W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH M1 HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajIu3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXO0XKICHUS HAWIIY4IlIEero pPELICHUs B
NPUKIIAHBIX 3a/1adax, Ui ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI  Au(depeHIraIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEUICHHUH, pacCyXIEHH, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COIMATbHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIIE CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cgepbl YeIOBEUYECKOW MESITEIBHOCTH, ITarmoB &
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKONW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO JCATEILHOCTD
WHJWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC Y4eOHbIE 1eCTBUA

ba3oBble Jornueckue aeficTBU:

BBISIBIIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OINpeENIeHHs MOHATUN, YCTAHABINBATh CYLIECTBEHHbBIN MpPU3HAK KiacCU(UKALUY,
OCHOBAaHMS 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIuMpoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MPEIIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUEHUI, YMO3AKIFOUEHHH 110 aHAJIOTUH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;
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BbIOUpaTh cmoco0 pemieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOSITENTFHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBICHMSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYTHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOIIECCa, a TaKXKe BBIIBUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a]1auH;

BEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IMIHBIX THIIOB, aHAJTU3HPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
HeNsiMU  OOLIEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IIOSCHEHUS IO XOAYy PELICHUS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSAM, OOBICHITH MIPUUHHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboThl (00Cyx)aeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenus B 10 kJiacce oOydarOnIuiCA MOJYYUT CIICIYIOIINE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yuciaa v BBIYUCTCHUSA:
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CcBOOOJIHO OINEPUPOBATh MOHATHUSMU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATbHOM KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMEPUPOBATH MOHSITHEM: CTENEHb C I1EJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlMCH JIEUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaTbHOMN
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEpEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEPHPOBATH TMOHATUSIMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIEeOMETPUYECKHM CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHUL] U OINpEAETUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B HJIM OCYIIECTBIISSI IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUH;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aJlaHus (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs (YHKIUS C HATYpaJbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U TpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOJHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;
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Hauana MaTeMaTn4uecKoro anajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

WCIMOJIb30BaTh MNPOTPECCUU I PEUICHHS PEANBbHBIX 3aAad IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MNOHMMATh OCHOBBI 3apOXKICHHS MAaTeMAaTHYECKOrO0 aHajau3a KaKk aHaiau3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIMM I pelieHus 3a1ay;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh T€OMETPUUECKUNA U (DU3UYECKHN CMBICI TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYyTUX YUCOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIEIYIOIIHUE
MpeAMETHbIE PE3yJbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4€OHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alHChIBAThH
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYNbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpPaBHEHUs] U  HEPaBEHCTBA,
COJZIepIKallle MOYJIM U ITapaMeTPhl;

NPUMEHSATH TpaduuecKre METOAbI I PEIICHHs] YPABHEHUN W HEPABEHCTB, a
TAKXK€ 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
bynKmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3aJaHHOro (GopMyJIon WIu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no gpopmyie Herotona-JIeitoHua;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA NPUMEPE
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne (ungposbie)
HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl KonrTpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHO0K€eCTBO JIeHCTBUTEIbHBIX YUCEIL.
bubmuorexa [JOK
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
. . https://m.edsoo.ru/
HepaBeHCTBAa. CHCTEMbI TMHEWHBIX YPaBHEHUH
5 Oyukiuu U rpaduku. CreneHHas GyHKIHS C 12 1 bubnuotexa [JOK
LEJIBIM [IOKa3aTeIEM https://m.edsoo.ru/
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 bubnnorexka [JOK
HppanmonanbHble ypaBHEHUS https://m.edsoo0.ru/
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/
5 Jlorapudpmuueckas pyHKIUS. 18 1 bubnnorexka [JOK
Jlorapudmudeckue ypaBHEHUS https://m.edsoo.ru/
bu6mmoreka [IOK
6 TpuroHomeTpruyeckue BoIpa)kKeHNS U ypaBHEHUS 22 1 httos://m.edsoo.ru/
bu6mmorexa [IOK
7 IT 10 1
0CJIEIOBATEIBHOCTH U MPOTPECCHH httos://m.edsoo.ru/
bubmuorexa [JOK
8 H T 20 1
enpepbiBHBIE QyHKIMH. [Ipon3BoHas httos://m.edsoo.ru/
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 2 bubmuoreka [JOK
3HaHUHN https://m.edso0.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 29 1 bubnuoreka [IOK
MPOU3BOIHOM https://m.edsoo.ru/
bubnunoreka LIOK
2 I1 0 12 1
FPEOODPASHAL H HETeIpat https://m.edsoo.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 1 bubmmoreka [JOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/
4 HppaumnoHanbHble, IOKa3aTEIbHbIE U 24 1 bubmmnoreka HOK
norapuMuUecKrue HepaBeHCTBA https://m.edsoo.ru/
5 KommiekcHbie uncna 10 1 bubmmorexa [IOK
https://m.edsoo.ru/
bubmmoteka IIOK
H 1 1
6 aTypaJIbHBIC U [IEJIbIC YHCIIa 0 httos://m.edsoo.ru/
CucTeMBbl paroHATBHBIX, HPPAITTOHATLHBIX
patt ppatt bu6mmoteka IIOK
7 MOKa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
. https://m.edsoo.ru/
YpaBHCHHIA
bu6nunorexa LIOK
1 1
8 3azatiit ¢ mapameTpamit 6 https://m.edsoo.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 bubnmorexa LIOK
3HaHUHN https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero oopa3oBaHusA
pe3yJbTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb HNOHATUSAMM: pPALMOHAIBHOE U JIEHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudmMeTHueckue  omepaluu  C  PAalUOHAIBHBIMH |
' JIEeHCTBUTENIbHBIMH YU CIIAMU
13 BbInonHATe npubamkEHHBIC BBIYMCICHUS, UCIIONIb3YS IPaBUIIa OKPYTIJICHUS,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUI
OnepupoBaTh HNOHATUSMM: CTENEHb C LIEJBbIM IOKa3aTesleM, CTaHJapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HAaTypajbHON CTENEeHH;
' UCMOJIb30BaTh MOAXOJANLYI0 (POpMY 3almUCH AECHCTBUTEIBHBIX UYHCEN JUIS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBLHOIO yTJIa;
1.5 UCMOJNb30BaTh  3alMCh  HPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEeHUS U HEpaBEHCTBA
OnepupoBaTb MOHATUSAMU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LEINOE,
2.1 paloHaIbHOE, UPPaLMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BeimonHaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BoeinonHATe mpeoOpa3oBaHusl 1ENbIX, PAllMOHATIBHBIX U HPPalMOHATBHBIX
2.3 BBIpQXEHUI ¥ pelaTh OCHOBHBIE THIMblI LENbIX, PAlUOHATIBHBIX U
MPPALMOHATILHBIX YPAaBHEHHUI U HEPABEHCTB
24 IIpuMeHATh ypaBHEHHMS M HEPABEHCTBA I PEIIEHUS MaTEeMaTHYECKHUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTyalldd Ha s3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQXCHMSI, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4d, UCCIEN0BATh
MIOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyuHkImn 1 rpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3a1aHusl QyHKIMH, 00IaCTh
3.1 onpezieNieHuss M MHOXECTBO 3HaueHH ¢yHKuuu, rpaduk dyHKIUY,

B3aMMHO OOpaTHbIE PYHKIINH
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OnepupoBaTh TOHATHAMU: UYETHOCTh M HEUETHOCTh (YHKLUUHU, HYJIH

32 GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMHA 111 pELICHUs] ypaBHEHU N
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIMH, KBAIPATHIHON (YHKIIUH,
CTeNeHHON (YHKIMH C LEIbIM TIoKa3aTesieM
Hcnonw3oBare rpaduku (GyHKOMNA IS WCCIICIOBAHHS IPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHWH 3a7ad M3 JPYTUX Yy4eOHBIX MPEIMETOB U
peasibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCUMOCTU MEX]Ty BEIMYMHAMHU
4 Hauana MmaremaTnueckoro aHajinsa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmernyeckas u
' reoMeTpuYecKas Iporpeccuu
42 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YOBIBarOmas TEeOMETpUYeCcKas
' porpeccusi, CcyMMa OECKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUH
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENIBHOCTEW W MPOrPECCUd IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OII€pAIIUU HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCAHUSA
52 pEATBbHBIX TPOIECCOB U SBIICHUH, TPH PEIICHUU 3a/1a4 U3 JPYTHX YICOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATUSAMM:  ONpENEIEHUE,  TEOopema,  CIEICTBHE,
JIOKa3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbLHON MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MNOHATUSMH: HaATypajdbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKU JEIUMOCTU LEJbIX YHUCEN, pa3JIOKEHUE YHCIIa Ha MPOCThIE
MHOKHUTENH JIJIsl PEIICHUS 337249
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM MOKa3aTeleM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHCIIA, ACCATHYHBIC U HATYpaIbHBIC
' sorapruQGMsI
2 YpaBHEHUs 1 HEpABEHCTBA
21 [IpumMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKECHHH,

ONCprupOBaTh IMOHATHUAMU: IIOKA3aTCIIBHOC YPaBHCHUC W HCPABCHCTBO,
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pemiaTb OCHOBHBIC TUIILI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoinmonusATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpXKAIIUX JOrapudMsbl;

2.2 ONEepPHPOBATH MOHATUAMU: JIOTapu(PMUUECKOe ypaBHEHHE M HEpPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI JJOTaApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHuxX TpPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILEHUE;
2.4 UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH VISl pEIICHHS MPAKTUYECKUX
3aja4
95 Haxonuts pemeHns npocTeNux CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX
' ypaBHEHUH U HEPABCHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha s3blKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCIOBUIO 3aJau,
UCCIIEI0BaTh TOCTPOEHHBIE MOJIEH C MCIIO0JIb30BAaHUEM ammapara ainreOpbl
3 OyHKIMH U TpaduKe
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIMH, HauOOJIbIIee |
' HaVMEHbIIIee 3Ha4eHUs (DYHKIMH Ha MPOMEKYTKE, HCIIOJIB30BaTh MX IS
uccrnenoBanus QyHKINH, 3aJaHHO rpaduKoM
OnepupoBaTh NOHATUAMM: I'papUKU MMOKA3aTENbHOU, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUYECKMX (QYHKIMI; W300pakaTh WX Ha KOOPAMHATHON
TUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHHs YpaBHEHHU U HEPABCHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa)MKU JIMHEHHBIX YpaBHEHUM
' Y MCII0JIb30BaTh UX JUIS PELICHUs] CUCTEMBI JINHEHHBIX ypaBHEHUN
34 Ucnonw3oBathk rpaduku (QyHKUMHA Ui HUCCIEIOBaHMUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JAPYTrUX Y4eOHBIX TUCIHILIHH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT HMPOM3BOJHOW JUIA
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
' MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DYHKIIUI
Hcnonb30BaTh  NMPOM3BOAHYI  JUId  MCCIEIOBaHUSA  (DYHKIUMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, NPUMEHSATh PE3yJbTaThl HCCIEIOBAaHUS K
MOCTPOEHHUIO IPaPUKOB
44 Hcnonb30BaTh MPOMU3BOAHYIO JJISI HAXOXKAECHUS HAWIYULIEro pelieHHs B
' NPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX, 3aauax
45 OnepupoBaTh TOHATHUSMH: TE€pPBOOOpa3Has ¥ WHTETpal; [OHUMATh
' reoMeTpUYecKuil U (pU3NYecKii CMBICIT HHTETpaja
46 HaxonuThk mepBooOpa3Hble 3JIeMEHTapHBIX (YHKINH, BBIYUCISITh HHTETPAT
' o popmyite Herorona — JleiiOuuma
4.7 Pemate mpuknaaHble 3a/1aud, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOTO U

23




(u3n9ecKoro xapakrepa, CpeJiIcTBAMU MAaTEMaTHUECKOTO aHAIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHBIE JIpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIE NepUOANYECKHE IpoOU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHBIMU
' YrcIaMu, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHui. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HPPALMOHATIBHBIC YiCia. ApUPMETHIECKHEe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrxkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenens ¢ menbiM okaszaresieMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIIBHOTO YUCIIa.
1.3 = Hcnonw3oBanue moaxosmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCET U PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JlelcTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaAHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BBhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYIECKHE
' bopmyisl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPaBHEHNU 1 HEPABEHCTB
2.5 Pemenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHH
97 [IpumeneHwe ypaBHEHHIA U HEPABEHCTB K PEIICHUIO MaTEMAaTHIECKUX 3a/1a4 U 33724 U3
' Pa3IUYHBIX 00J1aCTel HayKU U peaNbHOM KU3HU
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuud. I'paduk QysHkuuu. BzaumHo oOpaTHBIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢GyHkuumu. Hymmu dyskuumn.
' [TpomMeXyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHas (QpyHKIM ¢ HATypaJbHBIM U LIEJBbIM MoKazatesneM. E€ cBoiicTBa u rpaduxk.
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CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
34 Tpuronomerpuyeckas OKpPYXHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (GYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' TI0CIIeIOBATENEHOCTH
Apudmernueckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpecCHs. CymMa OeckOHEYHO YObIBarOLIed TIeoMeTpUdecKon
' nporpeccuu. Popmysia CIOXKHBIX HPOIEHTOB. VICHONb30BaHWE TPOTPECCHH IS
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, omepauud HajJ MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 337124 U3 APYTHX YUEOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna ¥ BIYUCIECHUS
11 HarypanbHble u nensie uncia. Ilpu3Haku AeIMMOCTH LEbIX Yncell
1.2 CrerneHb ¢ pallnoOHAIBHBIM ITOKa3zareaeM. CBOWMCTBA CTEIEHU
13 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBaHne BBIpaKEHHA, COJAEPIKAINX CTEIIEHH C PAllMOHATBHBIM ITOKa3aTelleM
2.3 [TprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEHHBIX ypaBHEHUH. Penenne npukiIaqHbIX 3a/1a4 ¢ TOMOIIBIO0 CUCTEMBI
' JIMHENHBIX YPAaBHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPAaBHEHHUI M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIACTEeH HAYKU U peaIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkiun. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMH.
3.1 MakcumyMbl ¥ MHUHUMYMBI (yHKIuH. HauOomnbinee M HauMeHbllee 3HAUYEHUE

(GYHKIHU Ha TPOMEKYTKE
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3.2

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu

3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
3.4 Hcnonp3oBanue rpagukoB GyHKIMNA IS peHICHUs] YPaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IIPOLIECCOB M 3aBUCHUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYTHX YYEeOHBIX TNPEIMETOB H
pEaTbHOM KU3HU
4 Hauana maremMaTHueckoro aHajinsa
4.1 HenpepsiBabie pyHknu. MeTo MHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBonas pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT TIPOU3BOTHON
43 [IpousBoanbie 3neMeHTapHBIX (QyHKUUH. DOpMyIbl HAXOXKICHHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YACTHOTO (DYHKIIMH
[IpumeneHne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. Haxokaenne HamOOoNbIIero W HaMMEHBIIEro 3HAa4eHUs (QYHKIUU Ha
OTpe3Ke
[TpuMeHeHrne TPOU3BOIHOMN sl HAXO0XKIEHHUSI HAWIYUlIero pelleHns B MPUKIaJIHbIX
4.5 3ajadax, JUid ONpEeAeNeHHs CKOPOCTH Ipoliecca, 3aJaHHoro (opmMmyioi uiau
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reoMeTpuueckiii 1 (GU3NIECKHUA CMBICI. BrruucieHne nHTerpaisa mo

dbopmyne Hetotona — JleiiOHuma
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IMOJAMHOXXECTBO, ONEpalMMd HaJl MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN Ipad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINN 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3WUIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I"IeCKaH mporpeccus, TreoMETpHUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOXAYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C [ApaMETPOM; IPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTeH HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YyMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHII;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero

peUui€CHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLOMWAJIbHO-3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKIN,
KOMITO3UIMST (DYyHKUMH, JIUHEWHas (QYHKIUS, KBaapaTHYHas QYHKIH,
paunvoHanmbHass (QYHKUUS, CTeNeHHas (YHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; yMEHUE CTPOUTh TpapuKd H3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3yYEHHUS MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 337ad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpPMyJaMH 3aBHCHMOCTH MEXKIy BEINYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMNA IS PELICHUS YpaBHECHUIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
NPOICHTHI, JOJW M 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 33/1a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBHUIO 3aJayd, HMCCIIEN0BATh IIOJYyYEHHOE pPELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HANMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MPeICTaBICHHYIO0 B Ta0IMIlaX, Ha JIuarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€BaHUS U JIMHEHHOM perpeccuun

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U CIly4ailHOE
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10

COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BaHHEM TIpapUUecKHX METOJIOB; IPUMEHSThH
GOpMYJIBI CIOKCHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyITy IOJHOMN
BeposTHOCTH, hopmyiry bepHymim, komMOuHaTopHble GakThl U GOPMYIIHL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  pPacUpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, yMCHHE TPUBOJIUTH IPUMEPHl TPOSIBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKICHHS ISl PEUICHUS 33a]a4; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHHA YTJia, IJIOCKUN YIroJl, IBYyTPaHHBIA
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
MEPHEHAUKYIISIPHOCT MPSAMBIX M IIIOCKOCTEM, YTOJ MEXKIy HPSIMBIMH,
yroja Mexay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEJIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala9n

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpbI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OIrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, TMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, MWIMHIP, KOHYC, Imap, cdepa, miomans chepsl, IIIOMAIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPa, O00bEM KyOa,

MIpAMOYI'OJIBHOTO IapauICiICTIuncaa, IHUpaMuabl, IIPU3MBbI, NOUJIWHIPA,
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KOHYyca, IIapa, pa3BEépPTKa IMOBEPXHOCTH, CEYCHHMsS KOHYca M LMJIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdepbl, IMINHIPA, KOHYCa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyaHpOBaTH ONpEeNeHHs N3y4aeMbIX (UTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MIOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHSATHUSAMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMOOMS, TONOOHBIE QUTYPHI;, YMEHUE
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYphI, B TOM YHCJIEC B TPUPOJE,
UCKYCCTBE, apXUTCKType; MCIOIH30BaTh TCOMETPHUSCKHUE OTHOMICHUS ITPU
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
I0MIa/1b, 00BEM) MPU PEHICHUH 33/1a4 U3 JPYTHX YUEOHBIX MPEAMETOB U
U3 peabHOW KHM3HH, YMCHHE BBIUHCIIATH T'C€OMETPUYECKUE BEIUYMHBI
(mHa, yroiy, IOMAAs, O0BEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
M3y4YeHHbIE (OPMYIBI U METOABI, B TOM 4YHCIE: TUIONMAAb MOBEPXHOCTU
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
MOPSMOYTOJBHOTO TapaiieNienunena, TUPaMUAbl, TPU3MBI, [TUIUHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp

12

13

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE MPOM3BEICHHUE, YO MEKIY
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yUYEHUU TNPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypalIbHOM cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIMYU 1 TpaduKu
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Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka. AnreOpa 1 Hayajia MaTeMaTH4eckoro ananusa; 10 kmacc.
yriryosiennoe o0yuenne Mepaisik A.l'., Homuposckuii J[.A., [TossikoB B.M.;
non penakuueit [Tononsckoro B.E. O0miecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PADy;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

* Maremaruka. Anre6pa u Hayajga MaTeMaTH4eckoro aHaimsa; 11 kiacc.
yriryosiennoe o0yuenne Mepaisak A.l'., Homuposckuii J[.A., [Tonsakos B.M.;
nof penakuueit [lononsckoro B.E. O61iecTBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTHIO M3 narenscknii nentp « BEHTAHA-I'PAOy;
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienne»

» Maremaruka. I'eometpust; 10 kimacc. yriybnennoe ooyuenue Mep3nsak AL,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO611ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61iectBo «M31aTenscTBo
«IIpocsemienue»

* Martematuka. 'eomerpus; 11 knace. yrimyonennoe ooydyenne Mep3msik A.TL.,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO6mIecTBO ¢ OTPAaHUYCHHOW OTBETCTBEHHOCTHIO M31aTeNbCKU TIEHTP
«BEHTAHA-T'PA®»; AxumonepHoe o61iectBo «31aTenscTBO

«IIpocseuieHue»
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METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Martematuka : anreOpa ¥ Hadyaja MAaTEMaTUYECKOTO aHajIn3a, TeOMETPHSI.
I'eometpus. YroyOnéunsiit yposens : 10 knacc : meroanuyeckoe nocodue / E.
B. byuxo, A. I'. Mep3isik, B. b. Ilononckui,

M. C. Sxup. — M. : Benrana-I'pad, 2020. — 83 c. : . — (Poccuiickuii

y4eOHUK).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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