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MNOSICHUTEJBbHASA 3AIINCKA
Pabouas mporpamma yuebHOro Kypca «Anredpa u Hayana MaTeMaTHUYEeCKOT0 aHaIM3a» 0a30BOTo ypoBHs i o0ydaromuxcs 10 —
11 xmaccoB pazpaboTtana Ha ocHoBe DeepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBaHWH, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPAIUIUN POCCHICKOTO
oOpasoBanms. Peanmzarusi mporpamMmbl 00€CTICUMBACT OBJIAJICHUE KIFOUEBBIMA KOMITCTCHITUSIMU, COCTABJISIFOIITUMU OCHOBY JUISI
CaMOPAa3BUTHS U HETIPEPHIBHOTO 00Pa30BaHUS, IIEJIOCTHOCTh OOMIEKYILTYPHOTO, IMYHOCTHOTO U TTO3HABATEIILHOTO PA3BUTHS JTUIHOCTH
00yyaroImuxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayana MaTeMaTUYECKOTO aHAIIM3a» SIBJSICTCS OJHUM U3 HanboJiee 3HAYMMBIX B ITPOrpaMMe CTapIIeH IIKOJIbI,
MMOCKOJIBKY, C OAHOW CTOPOHBI, OH OOCCIICUMBACT MHCTPYMEHTAIBbHYIO 0a3y M M3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
JIPYTOi CTOPOHBI, (OPMHUPYET JOTUIECKOE M aOCTPAKTHOE MBIIIICHHWE YJaIIuXcs Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHUS KYPCOB
uH(OpMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU. B pamMKkax aHHOTO Kypca ydJaliuecs: OBJIa/IeBalOT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpast POPMYJIUPYET CBOU JOCTHKEHHS B MAaTEMaTHIECKOM hopMme.

Kypc anreOpsr 1 Hagayr MaTeMaTHYECKOTO aHAIM3a 3aKJIaIbIBACT OCHOBY IS YCIICIITHOTO OBJIAJCHHS 3aKOHAMHU (DH3UKH, XUMHH,
OMOJIOTHY, TOHMMaHUS OCHOBHBIX TEHJCHIINH APKOHOMHKH W OOIIECCTBEHHOH >KU3HH, IMO3BOJIICT OPUCHTUPOBATHCS B COBPEMEHHBIX
IM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCITOJIB30BaTh MX B TOBCEAHEBHOW JXM3HU. B TOXe BpeMs OBIaJCHHC
a0CTpaKTHBIMM M JIOTUYECKH CTPOTHMMH MAaTEMAaTHYECKUMH KOHCTPYKIMSAMH pPAa3BUBACT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD YTBEPKICHHS, UCIIOJIB30BATh 0000IIEHUE U KOHKPETU3AIINIO, a0CTparupoBaHUe W aHAJIOTHIO, (popMuUpyer
KpEaTHBHOE U KPUTHUYECKOE MBINIJICHUE. B X071¢ n3ydeHus anreOpsl M Ha4aJl MAaTEMaTHYECKOTO aHaIN3a B CTapIled MIKOJIE yJanuecs
MOJTYy9YarOT HOBBIA OTIBIT PEIICHUS MPUKIIAIHBIX 3371a4, CAMOCTOSITCIIBHOTO TMTOCTPOCHUS MAaTEMAaTHIECKUX MOJICIICH peabHbIX CUTYaIlHH
U UHTEPIPETAIMHN TOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C MPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B
HCKYCCTBE, C BBIJAIONTUMUCS MAaTEMAaTUUECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6mamaer 3HAYMTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBINM peaau3yeTcss Kak uepe3 Y4YeOHBI Marepual,
CIOCOOCTBYIOIIUM (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHMS, TaK W uepe3 chnenupuky ydeOHOW AesTeILHOCTH, Tpedyromien
CaMOCTOSTEIIbHOCTH, aKKYPaTHOCTH, TTPOIOJDKUTEILHOM KOHIICHTPAIIMA BHUMAHHUSA M OTBETCTBEHHOCTH 3a IMOJTyYEHHBIN pe3yJIbTar.

B ocHoBe MeTonnku oOydeHwHs airedpe U HadajaaM MaTeMaTHYeCKOTO aHAIN3a JISKUT A TEIbHOCTHBIN MPUHITAI 00yUYEHUS.



Crtpykrypa Kypca «Anredpa u Hauajia MaTeMaTHUYECKOT0 aHAIN3a» BKIIIOYAET CIEAYIOIINE COIePKaTeIbHO-METOINYECKUE JIUHUU:
«Ywucna v BeraucaeHus», « OyHKINH U Tpadukn», «Y paBHEHHUS U HepaBeHCTBay, «Hauana MmaTemaTnueckoro ananusay, «MHOXecTBa U
noruka». Bce ocHOBHBIE cojiepKaTeIbHO-METOANYECKUE JIMHUKM U3Yy4aloTCsl Ha MPOTSHXKEHUU JIBYX JIET 00y4YEHUsl B CTaplleil MIKoJie,
€CTECTBEHHO JIOMOJIHSSA APYT APYra U MOCTENEHHO HACKIIIAsACh HOBBIMH TEMAMU U pa3fiesiaMy. JlaHHBIN Kypc SIBISETCS HHTETPATUBHBIM,
MOCKOJIbKY O0BEAMHAET B ce0e CoAepKaHNE HECKOJbKMX MaTEeMAaTHMYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MaTeMaTHYECKHl
aHaJn3, TeOpHsi MHOXKECTB U Jip. [lo Mepe Toro kak yuariuecst oBlaJieBaoT Bc€ Oosiee MUPOKUM MaTeMaTUYECKUM alapaToM, y HUX
MOCIIEAOBATEIHHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYIO MOJIENb pealbHOW CUTyalllH, MPUMEHSIThH
3HaHUs, TIOJyYEHHbIE B Kypce «Anredpa v Havaja MaTeMaTUYeCKOro aHalIM3a», AJIs PELICHHUs] CaMOCTOSATENbHO COPMYINPOBAHHOM
MaTeMaTUYECKOU 3a7a4H, a 3aTeM UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIIbTaT.

ConepxarenpHOo-MeTOaUYECKass JUHUS «Yuciia W BBIUMCICHHS» 3aBepliaeT (POPMHPOBAHME HABBIKOB HCIIOJIb30BaHUS
NEeUCTBUTEIBHBIX YHCEI, KOTOpOe ObUIO HA4aTO B OCHOBHOM IIKoJie. B cTapiiieii mkosie oco0oe BHUMaHKE yeaseTcs: POpMUPOBAHUIO
MPOYHBIX BEIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B €05 UCII0JI30BAHNE PA3IMUHBIX (POPM 3alIUCH JEHCTBUTEIBLHOTO YHCTIa, YMEHUE
palOHaJIbHO BBINOJHATh JCHCTBUS C HHUMH, J€JaThb HPUKHUIKY, OLIEHMBAaTh pe3ynbrar. OOywaroniyecss MOIy4yalOT HaBbIKU
npUOMMKEHHBIX BBIUMCICHUM, BBIIOJHEHUS JACUCTBUHA C 4MCIaMH, 3alUCaHHBIMU B CTaHAapTHOM (GopMe, HCHOIb30BaHUS
MaTeMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHM.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEAM3YETCA HA MPOTSKEHUU BCEro OOYYEHUS B CTapllel LIKOJE, MOCKOJIbKY B KaXXIOM
paszjesie mporpamMmbl MPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIMX 3agad. OOydaromuecs OBJAAEBAIOT Pa3jIMYHbIMH METOJIaMU
pEIICHUsS IEJbIX, PallMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKAa3aTeIbHBIX, JOTAPU(OMHUUECKUX U TPUTOHOMETPHUUECKUX YypaBHEHHH,
HEpaBEHCTB M UX cucTeM. llojlydeHHbIe YMEHUS MCHOJB3YIOTCS MPU UCCIEA0BaHUM (YHKLIHMA C TOMOIIBIO MPOU3BOJHOM, PEIIEHUH
MPUKIAAHBIX 3a/a4 W 3a7a4 Ha HAXO0XIACHUE HAauOOJIbIIMX M HAaMMEHbBIIMX 3HaueHUW (QyHKuuu. JlaHHas copepskaTeiabHas JTUHUS
BKJIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHUH BBINOJHATH pAacu€Thl 1Mo ¢Gopmysam, MpeoOpa3oBaHUs IENbIX, PallMOHAIbHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKHUX BBIPAKEHM, a TaKKe BBIPAKEHUH, coaepiKallux creneHu u jorapudmsl. bmaronmaps
M3YYECHUIO airedpandeckoro Marepuajia IMPOUCXOIUT JajlbHEWIlee pa3BUTHE aJTOPUTMHUECKOTO M aO0CTPAKTHOTO MBIIIJICHUS
yyamuxcs, opMUPYIOTCS HaBbIKH JEAYKTUBHBIX PAcCYKACHHM, paOd0OThI C CHMBOJIBLHBIMH (DOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEN
Y 3aBUCUMOCTEH B BUJI€ PAaBEHCTB W HEpaBEHCTB. AnreOpa npennaraeT 3QQGeKTUBHbIE UHCTPYMEHTHI JJIsl PEIICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/1a4, HAIVISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenbHo-MeToInYecKas TMHUS «ODYHKIIUN U TpadUKU» TECHO MEperieTaeTcs ¢ IPYruMu JTUHUSMU Kypca, TOCKOJIbKY B
KaKOM-TO CMBICIIE 3a7a€T MOCJIEN0BATENLHOCTh U3yUeHUs MaTepuania. M3ydyenune creneHHOH, MoKa3aTenbHOU, JorapuGMuIecko u



TPUTOHOMETPUIECKUX (PYHKIIUNA, WX CBOMCTB W TpadUKOB, WCIOJIb30BaHWE (DYHKIUU IS pEUICHUS 3aJad W3 APYTHX y4eOHBIX
MPEMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMAaTHUYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUN U HepaBeHCTB. [Ipu
ATOM O0JIbIIIOE BHUMAHUE yiensieTcss GOPMUPOBAHUIO YMEHHUSI BbIpaXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY Pa3IMUHbIMU BEJTUYUHAMM,
UCCJIeIOBATh MOJyYEHHbIE (DYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toi coJep:KaTebHON JMHIUU HAlIEJICH Ha pa3BUTHE YMEHUN U
HABBIKOB, TO3BOJISIONINX BBIPAXATh 3aBUCHMOCTH MEXIY BEIMUYMHAMH B PA3IUIHON (opMe: aHAIUTUYECKOW, TrpaduyecKod u
cinoBecHOU. Ero m3ydeHune cmocoOCTBYeT Pa3BUTHIO aITOPUTMHYECKOTO MBIITUICHHSI, CIIOCOOHOCTH K 00OOIICHUIO M KOHKPETHU3AIIUH,
HCMOJIb30BAaHUIO AHAJIOTUH.

ConepxarenpHas nuHUs «Hadana MmaTeMaTnueckoro aHain3a» MO3BOJISIET CYHIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTHYECKHX,
TaKk U TPUKIAAHBIX 3a7a4, JOCTYMHBIX OOYYarONIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTH MCCIIEOBaTh M CTPOUTH TpaduKu
(GyHKIUH, onpeaensaTh UX HauOOIbIINE U HAUMEHBIITNE 3HAYEHUSI, BBIYUCIIATD TUIOMAad GUTyp U 00BEMBI TeJl, HAXOAUTh CKOPOCTU U
yCKOpeHus mporieccoB. [laHHas copiepkaTeybHasi JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TMOCTPOCHHUS MATEMaTUYECKUX MOJENei
peanbHbIX CHUTYallMil, HAaXOXIEHUS HAWIYYIIErO PEIICHUS B NPHUKIAIHBIX, B TOM YHUCJIE COLHAIbHO-DKOHOMHUYECKHUX, 3ajadax.
3HAKOMCTBO C OCHOBaMHU MaTeMaTHYECKOTO aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pacliO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHUKH B HaAyKe, TEXHUKE U UCKyccTBe. O0yuaromuecs
Y3HAIOT O BBIJAIOIIUXCS pe3yJibTaTaX, MOJYyUYCHHBIX B XO/I€ Pa3BUTHUSI MaTEeMaTUKH KaK HAyKH, U UX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JUHUS «MHOXeCTBa M JIOTMKa» B OCHOBHOM TIIOCBSIIIIEHA D3JIEMEHTaM TEOPUU MHOXKECTB.
TeopeTnko-MHOKECTBEHHBIE TMPEJCTABICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTHMKH U TpeaiaraloT HauOosee
YHUBEPCAIBHBIA $I3bIK, OOBEIUHSIONINA BCE PA3Aeiibl MATEMATHKUA M €€ MPUJIOKEHHM, OHM CBSI3bIBAIOT Pa3HbIE MAaTEMAaTUYECKHE
JTUCHUIUIMHBL B eIuHOe 1enoe. [lodToMy BakHO 1aTh BO3MOXKHOCTH IIKOJIBHUKY IMOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEeMaTHUKHU U UCIIOIb30BaTh €T0 JJIsl BRIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayaja MaTeMaTHYE€CKOTO aHalM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI MAaTEMaTUYE€CKOTO MOCIUPOBAHUS,
KOTOpbIE MPHU3BaHBI C(HOPMHUPOBATH HABBIKMA TOCTPOCHHS MOJENICH PEaTbHBIX CUTYAaIlMi, UCCIEIOBAHUS ITHX MOJIETEH C MOMOIIBIO
amnmapara anreopbl 1 MAaTEMaTHYECKOTO aHAIM3a U MHTEPIPETAIIMU TTOJIYYCHHBIX Pe3yJIbTaToB. Takue 3aaHus BIUICTCHBI B KQXKIBIN U3
pasziesioB MPOTPaMMbl, MOCKOJBbKY BECh MaTepuall Kypca IIMPOKO MCMOJb3yeTCs JJIisl pellleHUus] MPUKIaAHbIX 3aaad. [Ipu pemeHuun
peanbHbIX MPAKTUYECKUX 3a7a4 ydallluecs pa3BUBAaIOT HAOIIOJATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTU, abCTparupoBaThes,
MCIIOJIH30BaTh AHAJIOTHIO, 0000MATh M KOHKPETH3WPOBaTh MpobieMy. JlesTeabHOCTh MO (OPMUPOBAHUIO HABBHIKOB PEIICHHUS
MPUKIIAIHBIX 33]]a4 OPTAaHU3YETCsI B TIPOIECCE U3YUCHUS BCEX TEM Kypca «Anredpa v Hadajia MaTEMaTHYECKOTO aHATN3ay.



B yueOHOM 1mu1ane Ha M3ydeHHe Kypca anreopbl 1 Hauajl MaTeMaTUYeCKOTo aHalln3a Ha 0a30BOM yPOBHE OTBOJUTCS 2 yaca B HEZCIIIO
B 10 kmacce u 3 yaca B Heneno B 11 kimacce, Bcero 3a gBa roga oOyuenus — 170 gacos.

PaGouas nporpamma chopmupoBana ¢ yu€Tom padoueit mporpaMmbl BOCIIUTAHHUS.
BocnuraTenpHblil moTeHIIMAN IpeaMeTa «Anredpa v Hayaja MaTeMaTHYeCKOro aHanu3a. ba3oBblil ypOBEHbY» peain3yeTcs Yepes:
® T[IPUBJICYCHUEC BHUMAHUS OOYYAIOIINXCS K IIEHHOCTHOMY aCIEeKTY M3y4aeMbIX Ha YPOKax SIBICHHM, OpraHU3aINIi0 UX pabOTHI C
MOJTy9aeMOM Ha ypOKE COITMATBHO 3HAUMMON MHGOPMAIHEH — MHUITMUPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHMS 00yJaIOTIIUMHUCS
CBOETr0 MHEHHS T0 €€ MOBOJTY, BHIPAOOTKH CBOETO K HEM OTHOIICHMUS;
® JIEMOHCTpPALMIO OOYYAIONIMMCS MPUMEPOB OTBETCTBEHHOTO, TI'PaKIaHCKOTO TIOBEICHMS, MPOSBICHUS YETOBEKOIIOOUS U
100pOCEepAECYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS, TPOOIEMHBIX CUTYALMM 17151 00CYKIEHHSI B KJIACCE;
® MPUMEHEHHWE HA YPOKAX HHTEPAKTUBHBIX (OpM pabOThl C¢ OOYYAIOMIMMUCA: WHTEIJIEKTYaAJIbHBIX WIP, CTUMYJIHUPYIOIIHUX
MO03HABATENIbHYI0 MOTHUBAIMIO OOYYAIOMIMXCS; JUAAKTUYECKOTO Tearpa, IJie MOJyYeHHbIe Ha YPOKE 3HAHMs OOBITPHIBAIOTCS B
TeaTPAIbHBIX TIOCTAHOBKAX; JUCKYCCHUH, KOTOpbIE Jal0T OO0y4YalomMUMCS BO3MOXHOCTh MPHOOPECTH OMbBIT BEICHUS
KOHCTPYKTHUBHOTO JUajora; rpynmnoBoil paOOThl WM pabOThl B Mapax, KOTOphIE y4aT OOydYaroIIMXCs KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTUMH 00YYarOIUMHUCS;
® UWHUIMUPOBAHUE U TOAJICPIKKY UCCIIECA0BATEIBCKON IESITEILHOCTH O0YYaIOIMMUXCSl B paMKaxX peain3allui UMU WHIUBUAYJIbHBIX
U TPYIIOBBIX HCCIIEAOBATEIBCKUX MPOEKTOB, YTO JACT OOYYaIOMIMMCSI BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIBLHOTO
pEelIeHUs] TEOPETUUECKOW MpOOJIeMbl, HAaBBIK TC€HEPUPOBAHUS U OQPOPMIICHUS COOCTBEHHBIX HJIEH, HABBIK YBaXKUTEIHLHOTO
OTHOIIEHUSI K Yy>XKUM HaesM, oPOpMIICHHBIM B paboTax APYTUX HCCIEIOBATENCH, HABBIK MYyOJUYHOTO BBICTYIJICHUS TEPE

ayAUTOPUEH, APTYMEHTUPOBAHUS U OTCTAaUBAHUs CBOEU TOUKHU 3PECHUS.


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html
https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COILEP KAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanehpie unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, TPOLEHTH, OECKOHEYHBbIE IEPUOJUYECKUE IPOOH.
ApudmeTnueckre ornepay ¢ parioHaIbHBIMU YUCIaAMHU, PE0Opa30BaHMsI YHCIOBBIX BhipakeHul. [Ipumenenne apodeit 1 mporeHTOB
JUISL PELIEHUS TPUKIIAIHBIX 3a[1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUU U PEAIbHON KU3HHU.

JlelicTBuTenbpHbIe yKcaa. PanioHanbHble M UppAallMOHAIBHBIE YnCIa. ApUPMETUUECKHUE ONepallui C JEHCTBUTEIbHBIMU YUCIAMHU.
[TpuOnmxE€HHbBIE BHIYMCIECHUS, IPAaBUJIa OKPYIJICHUS, IPUKUAKA U OLICHKA PE3yIbTaTa BHIYMCICHUI.

Crenensp ¢ nensiM nokaszarenem. CranaaptHas (Gopma 3alucH AEUCTBUTEIBHOIO yucia. Mcnonb3oBanue noaxoasiei Gopmbl
3aIUCU JEUCTBUTEIBHBIX YMCEI U1l PEIICHUS TPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS TAHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM cTeneHu. J(elcTBUs ¢ apu(PMETHUECKUMU KOPHAMU HATypajIbHOUN CTETICHH.

CHHYyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHUE, KOPEHDb ypaBHEHMs. HepaBeHCTBO, pellieHre HEpaBEHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3 PA3IMYHbIX 00JacTel HayKu U peasbHOU
KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHKIus, crocoOwl 3aaanus GyHkiuu. ['paduk ¢pyakiuu. Bzaumuo o6paTabie QyHKIIHH.

O6nactb onpenenaeHuss U MHOKeCTBO 3HaueHur pyHkunu. Hynu ¢pynkuuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE
GyHKLIMH.

CrenenHast GyHKITUS ¢ HATYpaJbHBIM M IIETBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpadvK KOpHS N-0il CTETICHH.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICTICHUE TPUTOHOMETPUUECKUX PYHKIIMIA YUCIOBOTO apryMEHTA.



Hayajia MaTeMaTH4eCKOro aHaIM3a

[TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUSI [TOCIe10BaTEIbHOCTEH. MOHOTOHHBIE NTOCIE10BATENBHOCTH.

ApudmeTrnueckas U reomeTpuueckas mporpeccuu. beckoHeuHo yoObIBaroas reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO
yObIBatomieil reomerpuueckoi nporpeccun. dopmyna ClI0XKHBIX MPOLEHTOB. Vcronb30BaHME MPOrPECCUU JUIsl PELICHUs] PEabHbIX
3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHoKecTBa M JIOTMKA

MHoxecTBO, onepaliy HajJ MHOXecTBaMHU. J{narpammel Ditnepa—BeHnHa. [IlpuMeHeHne TeopeTHKO-MHOKECTBEHHOIO armapara
JUI OIMCAHUS PEAJIbHBIX IPOLIECCOB U SIBJICHUM, IIPU PEIICHUH 3a]]a4 U3 JPYTUX YYEOHBIX IPEIMETOB.

Onpenenenne, TeopeMa, CIEICTBUE, T0KAa3aTEIbCTBO.

11 KUIACC

Yuciia ¥ BIYMCICHUSA

Harypanbablie u niensle yncia. [IpusHaky 1eJIMMOCTH LENBIX YUCEL.

CrenieHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm umcna. JleciTuuHble U HaTypajibHbIE JJOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JTOTapu(MBbI.

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALIUX CTENEHH C pallMOHATbHBIM TOKA3aTEIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl TMHEHHBIX YpaBHEHUH. PellieHrne NpuKiIaaHbiX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHUI.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHue ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3I4HbIX oOJacTel HAyKu U
pEaNbHOM KU3HU.

DYyHKIUN U TPAPUKHU

Oynkuus. [lepuonunyeckue pynkun. [lpomexxyTku MOHOTOHHOCTH (GYHKIIUU. MakCcUMyMbl 1 MUHUMYMBI hyHKIMK. Hanbombiee
Y HalMEeHbllIee 3HaUeHnEe (QYHKIIUU Ha TPOMEKYTKE.



Tpuronomerpuueckue GyHKIUU, KX CBOMCTBA U rpaUKH.

[ToxazarenpHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TPAQUKH.

Ncnons3oBanue rpa@ukoB GyHKIMMA 17151 pellICHUs YPAaBHEHUHN U JIMHEUHBIX CUCTEM.

Hcnons3oBanue rpadukoB QyHKIUHN 71 UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEM, KOTOPbIE BOSHUKAIOT MPHU PEUICHUH 3a/1a4
U3 JIPYTUX YY4EOHBIX MPEIMETOB U PEAIbHON KU3HU.

Havana mareMaTH4ecKOro aHaJIu3a

HenpepsiBable GyHKIINH. MeToT MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuid u GU3NIECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHbIe aneMeHTapHbIX QyHKINUNA. DOpMYIIbl HAX0XKIEHUS TPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHIA.

[IpuMeHeHre NpPOM3BOJHOM K HCCIEAOBaHUIO (YHKUMA HAa MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkneHwe HamOoJbLIEro H
HAaMMEHBILIETO 3HAaUCHHS (PYHKIIMU HA OTPE3KE.

IIpuMeHeHre IPOU3BOAHOW JUIsl HAXOXKJACHHWS HAWIYYIIEro pPEIIeHUs B IMPUKIATHBIX 3a1adax, JJIsl ONPENEIICHUS CKOPOCTH
mpoiiecca, 3aIaHHOTO0 (DOPMYJIION WU TpaPuKOM.

[TepBooOpaznas. Tabnuiia nepBoOOPaA3HBIX.

WNurterpan, ero reomerpudeckuii 1 puzndeckuii cMbicii. Beruncnenue unterpana no ¢popmyne Hetorona—IJleitoHuna.

IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yueOHOro npeamMera «MaremaTnka» JTOJKHO 0O€CreurBaTh JOCTUKEHNE HA YPOBHE CPEIHEro 00IIero oopa3oBaHUs
CJIEYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro npeameTa «MareMaTnkay XapakTepu3yroTcs:

I'paxxnaHckoe BocuTaHue:

Cc()OPMUPOBAHHOCTBIO IPAKIAHCKON MO3UIMK 00YUaOLIErocsi KaK aKTMBHOI'O M OTBETCTBEHHOI'O WIEHA POCCUICKOIO O0IIECTBa,
NPEJICTaBJICHUEM O MAaTEMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLENyp TpakIaHCKOTO
oOmiecTBa (BHIOOPHI, ONPOCHI U TIP.), YMEHUEM B3aUMOJAECHCTBOBATDH C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHHU C UX QYHKIUSIMH U
Ha3HAYCHUEM.



[TatproTnyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHUCKON TpaKJAHCKOM HWACHTUYHOCTH, YBAXEHHS K MPOLUIOMY M HACTOSILIEMY POCCHUHCKOM
MaTEMAaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JIOCTH)KCHMSIM POCCUMCKHUX MATEMATHKOB M POCCUMCKOM MaTeMaTHYECKOW IIKOJBI, K
UCIOJIb30BAaHUIO ATUX JOCTH)KEHUHN B APYTUX HAyKaxX, TEXHOJIOTHUX, Chepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHWEM JIyXOBHBIX IIEHHOCTEH POCCHICKOrO0 Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUA, ATHUYECKOTO
IIOBEJICHMS, CBA3AHHOIO C MMPAKTUYECKUM IPUMEHEHUEM JOCTHKECHUN HAYKH U JIEATENBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAAA
B [IOCTPOEHUE YCTONYMUBOIO OYyLIETO.

DcTeTnYecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PELICHH,
pacCyXJAEHUI; BOCIPUMMYUBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHSI INPUMEHATh MATEMAaTUYECKUE 3HAHUSA B MHTEpEcax 3J0pOBOro M 0e30MacHOro olOpa3a >KU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHME, COAIAHCUPOBAHHBIN PEKUM 3aHITHM U OTIbIXa, PETYJspHast
(u3nUecKas akTUBHOCTD); (PU3NYECKOTO COBEPILICHCTBOBAHMS, PU 3aHATUSAX CIIOPTUBHO-03A0POBUTENBHON AEATEIBHOCTBIO.

TpynoBoe BociMTaHUeE:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM LIEHHOCTH TPYA0II00MST; THTEPECOM K Pa3IMUHBbIM chpepaM NpoPecCUOHAIbHOM AesITEIbHOCTH,
CBSI3aHHBIM C MaTE€MaTHKON U e€ MPUIIOKEHUSIMH, YMEHHUEM COBEpPILATh OCO3HAHHBIA BbIOOP Oyayieil npodeccu U peaan30BbIBaTh
COOCTBEHHbBIEC KM3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTH4YECKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO Ha
MIPOTSKEHNUN BCEN KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELIEHUH ITPAKTUYECKUX 32144 MATEMATUYECKOW HAIIPABJIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYPhl, TOHUMAaHUEM BIUSHUS COLUATBHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE
IPUPOHON M COLMANBbHOM CpeIbl, OCO3HAHMEM IJI00ATIbHOTO XapaKTepa 3KOJOTHYECKHX Mpo0JieM; OpUeHTaluell Ha NMpUMEHEHHUE
MaTeMaTUYECKUX 3HAHUM JUIsl pelIeHus 3a7a4 B 00JIaCTU OKPY>KaIOIIEe Cpeibl, MIIAHUPOBAHUSI TTOCTYIKOB M OLEHKH UX BO3MOYKHBIX
MOCJEACTBUN IUISI OKPYKAIOIIEN CPELBI.

IerHOoCTH HAYYHOIO IMO3HAHUSA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKHU,
NOHMMAaHUEM MaTeMaTUYECKOM HayKH Kak cepbl 4elOBEUECKOW AESITEeNbHOCTH, 3TAloB €€ pa3BUTHS W 3HAUUMOCTH Ui Pa3BUTHUS



OWMBUIIN3alliM, OBJIAACHHUCM SA3BIKOM MATCMAaTHUKHM H MaTeMaTHUYECKOMN KyanypOﬁ KaK CpCACTBOM IIO3HAHUA MHPA;, T'OTOBHOCTBIO

OCYHICCTBIIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yJbTaTbl OCBOCHUS IporpaMMbl ydeOHOro mnpeamera «MaTeMaTukay XapaKTepU3yHOTCS OBJIaJIEHUEM
YHUBEPCAIbHBIMA  HO3ZHAGAMEIbHOIMU  OCUCBUAMY, YHUBEPCATbHbIMU ~KOMMYHUKAMUBHLIMU — OCUCNEUAMU, VHUBEPCATLHBIMU
Dpe2yAMUGHbIMU OetCMBUAMU.

1) Vuusepcanvnvie noznasamenvuvle Oeticmeus, obecneuusaiom @Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCos8

06_)/'{61}01/(41/060}1 (0C60€H1/l€ Memooo6 No3HAHUS OKpyarcaroueco mupa, npumeHernue j102udecKux, UCCIe006aAMeNbCKUX onepauuﬁ, yMeHI/lLlV

pabomams ¢ ungopmayueti).
ba3oBrle Jornueckue IerCcTBU:

BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHIYECKUX OOBEKTOB, MOHATHN, OTHOIICHUH MEK Ty TTOHATHSIMU;
dbopMyIHpOBaThH ONIPEACIICHUS TIOHITHIT; yCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKAIIMKI, OCHOBAHUS JIJIs1 0000IIICHUS
U CpaBHEHUS, KPUTEPUH MTPOBOIUMOTO aHAIN3A;

BOCIIPHHUMATh, (POPMYITHPOBATh U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC H OTPHUIATCIIbHBIC, CAMHUYHBIC, YaCTHBIC U
001111€; YCIIOBHBIE;

BBISIBIISATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W M TPOTUBOpeurs B (akTaxX, ITaHHBIX, HAOMIOMCHUSIX U
YTBEPKJICHUSX; TIpeJIaraTh KPUTEPUH JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTHBOPEUUH;

JIeaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110
aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTelIbCTBA MAaTEMAaTHYCCKUX YTBEPXKIACHUHN (TpSMbIE W OT TPOTHBHOTO), BBICTPAMBATH
apryMEHTAIUIO, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BRIOUPATh HAOO0Iee OIXO AU
C Y4ETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPUER).

ba3oBrie nccnenoBaTenbCKue AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATENbCKUA WHCTPYMEHT TMO3HAHUA; (OPMYIUPOBaTh BOIMPOCHI, (DUKCUPYIOLIKE
MPOTUBOpEUHe, MpobdIeMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apIyMEHTHUPOBATh CBOIO MO3HUIHIO,
MHEHHUE;



MPOBOAUTH CAMOCTOSITEIbHO  CIJITAHUPOBAHHBIM ~ AKCIEPUMEHT, HCCIEAOBAHME IO YCTAHOBJICHHMIO OCOOEHHOCTEH
MaTeMaTHYECKOro 0OBEKTA, SIBJICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX1y 0OBEKTaMU, SIBICHUSAMH, IPOLECCAMU;
CaMOCTOSITENIbHO (HOpPMYIHpOBaTh OOOOILIEHUS W BBIBOJABI MO pe3yibTaTaM MNPOBEAEHHOIO HAONIOAEHHUSA, HCCIIEI0BaHU,
OLIEHUBAThH JOCTOBEPHOCTbH MOIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMUI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBUTATh MPEANOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

PaboTa ¢ uadpopmanmeii:

BBISIBIIATH Je(OUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOUMBIX JIJIT OTBETA HAa BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BbIOMpaTh WMHGOPMAIMI0 U3 HCTOYHUKOB DPA3IMYHBIX TUIIOB, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,

CTPYKTYypHUpOBaTh HH(OPMALIHIO, TPEACTABIATH €€ B pa3IuYHBIX (opMax, HIUTIOCTPUPOBATH rpadUuecK;

OIIEHUBATh HAAEKHOCTh UH(POPMALIMM TIO CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanvhvie KOMMYyHUKamMueHble Oelicmaust, 00ecneyusarom chopmuposanHoCms COYUALIbHbIX HABLIKOE 00YUAIOUUXCSL.
OO0urenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBUSAMM MU LEISIMHU OOIICHHUS; SICHO, TOYHO, TPAMOTHO
BBIPA)KaTh CBOIO TOYKY 3pEHUSI B YCTHBIX M MNHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAYy pEIICHHs 3a/ayH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B X07i€ 00CYX/I€HU 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOl TeMbl, MPOOJIeMbl, pelIaeMol 3aJJaul, BbICKa3bIBAaTh UJIEH,
HAalleJICHHbIE HA MOMCK PEIIEHUS; COMTOCTABIISATh CBOU CYKJIEHUS C CYKIECHUSMHU APYTUX YYACTHUKOB JHaiiora, 0OHapyKUBaTh
pasIuymre U CXOACTBO MO3UIINI; B KOPPEKTHON (hopMe (GOpMyIHpOBATh Pa3HOTIIIACHs, CBOM BO3PAKEHUS;

MPEACTABISATh PE3YyJbTaThl PEUICHUS 33aJa4yM, dKCIEPUMEHTa, UCCIEAOBaHMs, MPOEKTa; CaMOCTOATEIbHO BBIOMpaTh (opmar
BBICTYILJICHUS C YYETOM 3aJ]1a4 MPE3EHTAIMN U OCOOEHHOCTEN ayIUTOPHH.

CoTpyAHUYECTBO:

MOHUMATh M UCTIOJIh30BaTh MMPEUMYIIIECTBA KOMAHIHON M WHIMBUTyaIbHOU PaOOTHI TIPH PEIICHUH YICOHBIX 3aa4; TPUHUMATh
eldb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OpraHU3aldi0 COBMECTHOM paboThl, pachpeleisTh BHABI padoT,
JIOTOBapUBAaThHCA, 00CYKAATh MPOIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYy X AeHUS, 0OMEH MHEHUM, «MO3TOBBIE IITYPMbI» U WHBIE); BBHITIOJHITH CBOIO
9acTh pabOTHl M1 KOOPJAMHUPOBATH CBOU JICUCTBUS C APYTUMU YJCHAMU KOMaH/IbI; OIIEHUBATh Kaue€CTBO CBOETO BKJIaJa B 00N
MPOIYKT IO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOICHCTBHUS.



3) Vuusepcanvuvie pezynamuensvie oelicmsus, obecneuugarom Gopmuposanue cmMvlCio8blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JUYHOCU.
CamoopraHu3anus:
COCTABJIATH IUJIaH, aJITOPUTM DPEUICHUs 3a/1a4yH, BHIOMPATh CIIOCO0 PEIICHHS C YYETOM HMEIOIIMXCSI PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM HH(OpMAIUH.
CaMOKOHTpOJIb:
e BIQJICTh HaBBIKAMU MO3HABATEIHHOU PEQIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, MX
pe3yJIbTaTOB; BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ysIbTaTa pelIeHNs: MaTeMaTHUeCKOH 3a1a4u;
e IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITEIBCTB, JTaHHBIX, HAWJCHHBIX OIUOOK, BHISIBICHHBIX TPYTHOCTEIH;
e OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIETU U yCIOBHUSIM, OOBACHATh MPUYUHBI TOCTIKEHUS WM HEJOCTIDKEHUS PE3yIbTaTOB
JESTeIbHOCTH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa 1 Hadajla MaTEMaTUUYECKOTO aHaJIN3a» Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus JT0KHO
o0ecreunBaTh JOCTIKCHHE CISAYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OrneprpoBaTh MOHITUSMHU: PAIIMOHAIBHOE U ICUCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U JCCATUYHAS IPOOH, MPOIICHTHI.

Brinonuats apudMeTruueckue onepauy ¢ paldoHaJIbHbBIMU U JeHCTBUTEILHBIMU YUCIaAMU.

BrinonHaThs npuOImKkEHHBIE BHIYUCIECHHUS, UCIIOJIB3YS PaBUiIa OKPYTIICHUS, AeaTh IPUKUAKY U OLICHKY Pe3yJIbTaTa BEIYMCIICHUH.

OneprupoBaTh TOHATHUSMH: CTCIICHb C IIEIBIM IIOKa3aTelieM; CTaHaapTHas ¢dopMma 3alucH JCHCTBUTEIBLHOIO YHCIIA, KOPECHBb
HATypaJbHON CTEMEeHH; MCIOJIh30BaTh MOAXOSIIYI0 (POpMy 3amUCH JACUCTBUTENBHBIX YMCE JJIsi PEIICHUS MPAKTUYECKHX 3a/ad |
MPEACTaBICHUS TAHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC MU TAHT€HC MPOU3BOJILHOTO YIJia; UCIOJIb30BaTh 3alMCh MPOU3BOJBHOTO yIJia Yepe3
oOpaTHBIC TPUTOHOMETPHUUECKHE (PYHKITUH.



YpaBHeHMs U HEPpaBeHCTBA

OnepupoBarh MOHATUSMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; ILE€J0OE€, PALHMOHAIBHOE, WPPALHOHAJIBHOE YpaBHEHUE,
HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE,

BoinonHATe peoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH U peIlIaTh TPUTOHOMETPUUYECKUE YPABHEHMUSL.

BeinonHaTe npeoOpa3oBaHus LENbIX, PAlUOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHWA M PEIIATh OCHOBHBIE THUIBI LIEJBIX,
PAlMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS M HEPABEHCTBA JIJISl PEILICHNU MaTEeMAaTHYECKHX 3aJ1ay U 3a/a4 U3 Pa3IudHbIX 001acTeil HAyKU U peaabHOM
KU3HHU.

MonennpoBaTh peajibHble CUTYallMH HA SI3bIKE alreOpbl, COCTaBISITh BBIPAXKECHUS, YPABHEHMsI, HEPABEHCTBA MO YCJIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareopsl.

DOyHKUMU U TpaGUuKH

OmnepupoBaTh MOHATHAMH: (QYHKIHMS, CIOCOOBI 3aaHusl (QYHKIUHU, 00JIACTh OINpENETICHUs] U MHOXKECTBO 3HAYeHMH (pyHKUHUH,
rpaduk QyHKIMH, B3aMMHO OOpaTHbIC (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLUU, HYJIH (PYHKIIUU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpa@uku GyHKIMI 1715 pelieHus YpaBHEHUM.

CtpouTh 1 UnTaTh rpadUKu TMHEHHOU (PYHKIIMH, KBaIpaTUYHON (QYHKIIMH, CTEIEHHON ()YHKUIUHU C UEIbIM MTOKa3aTEeIEM.

Hcnone3oBath rpadpuku QyHKUMN A7 UCCIIEJOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH MpU PELICHUM 3a/4a4 U3 APYTrUX y4eOHBIX
NPEIMETOB U PeasIbHOM JKU3HU; BBIPAXKaTh (OPMYyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMHU.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

OnepupoBath MOHATUAMHU: MOCIEA0BATENLHOCTD, apu(PMeTHUECKas U TEOMETPUUECKasi TPOTPECCHH.

OnepupoBarh MOHATHSAMHU: OECKOHEYHO YOBIBarollas TreoMeTpUuYecKass Mporpeccusi, cymma OECKOHEYHO YObIBaroen
r€OMETPUYECKOU MPOTPECCHUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEILHOCTENW U IIPOTrPECCUN ISl PELICHUS PEATbHBIX 3a/1a4 IPUKIIAIHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUSAMH: MHOYKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM aIlllapaTr Ul OMMCAHUs PEalbHBIX IPOLIECCOB U SIBJIICHUM, IPU PELICHUU 3a1ad W3
APYTUX Y4EOHBIX MPEIMETOB.



OnepupoBaTh NOHATUSAMU: ONPEIEIICHAE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.
11 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh NOHATUSAMH: HATYPAIBHOE, LIEJI0€ YHCIIO; UCIIOIb30BATh IPU3HAKY JIEIIMMOCTH LIEJIBIX YUCEN, Pa3JI0KEHUE YUCIIA Ha
IIPOCTBIE MHOKUTENHN JUIS PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATHAMMU: JIOTApU(PM UUCIA, AECITUYHBIE U HATYpaJIbHBIE JJOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW AJI MPeoOpa3oBaHUs BBIPAXKEHUN; ONEPUPOBATH IMOHATHUSMHU: MOKA3aTelIbHOE ypaBHEHUE U
HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrInonHsaTh npeodpa3oBaHus BBIPAKEHUN, COJIEpKAIINX JIOTapu(PMbL; ONEPUPOBATH MOHATUSAMU: JOTapu(PMUYECKOE YPABHEHHE U
HEPABEHCTBO; PELIaTh OCHOBHBIE TUIIBI JIOrapu(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSMU: CUCTEMA JIUHEHHBIX YPABHEHHUM U €€ PEIICHHE; MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUU IS
pEeLIEHNs MPAKTUYECKUX 3a1a4.

HaxoguTe penienus npocTeNmmx CUCTEM U COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

MonennpoBaTh peajibHble CUTyallud Ha SA3BIKE ajreOpbl, COCTABIIATH BBIPAXKEHMS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI IO
YCIJIOBUIO 33J1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIB30BaHUEM arrapaTa aareOpsl.

DOyHKUMU ¥ TpaGuKH

OnepupoBarh MOHATUSAMU: NepHoauYecKas (YHKIHS, MTPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (DYHKIIHH,
HauOoJIbIlIee U HAMMEHbIIee 3HAaUCHUs (PYHKIIMH Ha TPOMEXKYTKE; UCIOJIB30BaTh UX JUIsl UCCIIEI0BaHMs (QYHKINH, 3aJaHHOM TpaduKoM.

OnepupoBarh MOHATUAMH: TPAdUKU TTOKA3aTEIHHOM, JTOTApU(PMHUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUH; N300pakaTh X Ha
KOOPAMHATHOM IIJIOCKOCTH Y UCIIOJIB30BaTh Ul PEIICHUS YPABHEHUA U HEPABEHCTB.

N300pakarh Ha KOOPAMHATHOMN IJIOCKOCTH I'pa KU JIMHEWHBIX YPABHEHUM U UCTIOIB30BATh X J1JIs1 PELICHUSI CHCTEMbI JIMHEWHBIX
YPaBHEHUM.

Hcnonp3oBath rpaduku GyHKUIKN AJI UCCIEOBAHMS IPOLIECCOB M 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX TUCIUIIINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a



OnepupoBaTh NOHATUAMH: HEMpPEpbIBHAS (YHKIUS; MPOU3BOAHASA (PYHKIIMH, UCIOJB30BAaTh F€OMETPUUYECKUN U (PU3UUECKHit
CMBICJI TPOU3BOAHON JUIsl pELIEHUS 3a/1a4.

Haxonutb npou3BOAHbIE 37I€MEHTAPHBIX PYHKIUHN, BEIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (QYHKIIUH.

Hcnonb3oBaTh MPOU3BOAHYIO MJisi HccieAoBaHUS (YHKIMM Ha MOHOTOHHOCTh M OKCTPEMYMBI, MPUMEHATH PE3yibTaThl
HCCJIETOBaHMS K TTOCTPOSHUIO TpahKOB.

Hcnonbs30BaTh NPOU3BOAHYIO I HAXO0XKACHHS HAWTYUIIETrO PEIICHNs B IPUKIAAHBIX, B TOM YHCIIE COUUATbHO-3KOHOMUYECKHX,
3a/1ayax.

OmnepupoBaTh NOHATHAMU: IEPBOOOPA3HAst U UHTErpai; IOHUMATh T€OMETPUUECKUM U (PU3HMUECKUN CMBICT UHTETpaa.

HaxoauTs nepBooOpa3Hble 3JIeMEHTapHBIX (YHKIUI; BEIYUCIATh HHTErpa 1o gopmysne Horotona—JleitOnuna.

Pemate mnpukimagHele 3amadyd, B TOM YHCIE COLMAIBHO-d)KOHOMHYECKOTO U (PU3MYECKOTO XapaKTepa, CpeaCTBAMHU
MaTEeMaTUYECKOro aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuectBo yacoB

HaumeHoBaHue pa3ieioB JaekTpoHHbIe (HU(pPOBbHIE)
n/ KonTtposabHubie IlpakTu4eckue

U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
I padoThI padoThI

MHoxkecTBa

palMOHAIBHBIX U
1 JICHCTBUTEIIHHBIX UHCE]L. 14 1 https://resh.edu.ru/subject/51/10/
PanmonansHble ypaBHEHHUS
1 HEpaBEHCTBA

OyHKIUYN U TpapUKH.
2 CreneHp ¢ meabmM 6 https://resh.edu.ru/subject/51/10/
MOKa3aTeseM

ApudpmeTrueckuii KOpeHb
N—ovi ) .
3 Ou cTetienH 18 1 https://resh.edu.ru/subject/51/10/
WppanmoHansHbie

YpaBHCHHA U HCPABCHCTBA

DopMytbl
4 TpuroHoMeTpuu. TpuroHom 22 1 https://resh.edu.ru/subject/51/10/
CTPUUCCKHUE YPABHCHUA

IlocnenoBaTeabHOCTH U

5 5 https://resh.edu.ru/subject/51/10/
POrpeCcCUH
IT )
6 OBTOpEHHE, O6O6meHIfe’ 3 1 https://resh.edu.ru/subject/51/10/
cUcTeMaTu3alvs 3HaHU
OBILIEE KOJIMYECTBO
. 68 4 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

CreneHb ¢ palioHaJIbLHBIM
IIOKa3aTesIeM.
IToka3zarenbHast QyHKIMSL.
IToka3zaTenbHble ypaBHEHUS
1 HEpaBEHCTBA

12

https://resh.edu.ru/subject/51/11/

Jlorapudmmueckas
byHKIHSA.
Jlorapudmuueckue
yYpaBHEHUS U HEPABEHCTBA

12

https://resh.edu.ru/subject/51/11/

Tpuronomerpuyeckue
(GYHKIIUHU U UX TpapUKy.
Tpuronomerpuueckue
HEpPaBEHCTBA

https://resh.edu.ru/subject/51/11/

[IpoussoaHas.
[IpuMeHeHne MpOU3BOJHOU

24

https://resh.edu.ru/subject/51/11/

WNHterpain u ero
IMIPUMCECHCHUA

https://resh.edu.ru/subject/51/11/

Cucremsl ypaBHEHUN

12

https://resh.edu.ru/subject/51/11/

HatypanbHble u 1ienble
qucia

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
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[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu|

18

https://resh.edu.ru/subject/51/11/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://resh.edu.ru/subject/51/11/




