MynumunaasHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHE

«CrnenmanusupoBannas mkoia Ne 1 um. J{. KapOsitieBa ¢ yrimyOieHHbIM H3yUeHHEM

(dpanity3ckoro s3bika 1. @eogocun Pecnyonmku Kpbiv»
(MBOY crneunanusupoBannas mkosa Ne 1)

PACCMOTPEHO YTBEPXIAIO
[IMO yuwuTeneit H.o. nupexkropa MBOY cnenuanusupoBaHHast
€CTECTBEHHO-MATEMAaTUYECKOTO UK mrkosa Ne 1
(ITpotoxomn ot 28.08.2026 Ne 01) O.B. ITonsHckas
PykoBoaurens HIMO (npuka3 ot 28.08.2026 Ne 412)

I'.IT. Cxopuk
COI''TACOBAHO [MTPUHATO
3amecTtuTens aupekropa no Y BP MEeIArOTHYECKUM COBETOM

B.B. HukonaeBa MBOY cnenuanusupoBanHas mkosa Ne 1

28.08.2026 (ITporokon ot 28.08.2026 T .Ne 13)

PABOYAS ITPOIT'PAMMA
(ID 9924016)
yueOHOro Kypca
«AJiredpa u HaYaJIa MATEMATHYECKOT0 aHAJIN32)
(¥Yruy0JieHHBbI YPOBEHDb)
s ooyuarormmmxest 10-11 kmaccoB

COOTBETCTBYET (peniepanbHON pabouelt mporpaMme yuyeOHOoro npeamera
«Maremartuka»



MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIKY, C OJIHOM CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAJILHYIO 0a3zy s
M3YUYEHUSI BCEX €CTECTBEHHO-HAYy4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYarONIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYTUPYeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOU opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHaih3a 3aKjia/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHaMH (PU3NKUA, XUMHUU, OHOJIOTHH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX IS JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH anreOpbl M MaTeMaTHYeCKOTO aHajhu3a pa3BHBACT
yMEHHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTH, JOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIUUA U PACCyXAaTh JEAYKTHUBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xoxe u3yuenusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4YeCKOro
aHajau3a» OoOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH peaslbHbIX CUTYaIluH,
UHTEPIpETAllud  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHBIH Kypc 00JIafacT 3HAYUTENBHBIM BOCIHTATEIBHBIM TOTCHIIHMAIIOM,
KOTOpPBIN peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloleld MNpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeTomuku oOydeHus] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JeSTETHHOCTHBIN IPUHIIUI 00yYEHUS.

B crpyktype ydeOHOro kypca «Ainrebpa W Hadajlla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEIYIOUE COACpKATEIbHO-METOUUYEeCKUe TuHuu: «Yucna



U BbIUKCIECHU», « DyHKINU U rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanmsa», «MHoxkecTBa U JIOTMKa». Bce 0OCHOBHbIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM W3Y4aloTCsd Ha IPOTSHKEHHH JBYX JIET
oOyueHHusI Ha ypOBHE CpENHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSI
JApYr JIpyra W MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMM M pasfenaMu. [[aHHbIN
y4eOHBIA KypC SBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHaIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaaeBarOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM amnmnapaTtoM, Y HUX MOCJIEI0BATENLHO POpMUPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENLHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepkaTenpbHO-METOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero ooero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (POPMHPOBAHUIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B CE€0s MCIOJIb30BAHUE PaA3JIMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYalOUIMMCSI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMOHAJIBHBIX WM JEUCTBUTEIBHBIX  YMCEJ  JOIOJIHAKOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCEl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUU: [JEIEHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYEHUE KOPHS HATYypAJIbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIHOJIb3YyEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMU MX NMPUMEHEHMS I PELIEHUS PA3JMYHBIX 3a/1a4
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U e€ poJH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKPETHU3aIUS.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEAU3YETCS HA TMPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pasnene IIporpammbl IpenyCMOTPEHO pPEUIEHHME COOTBETCTBYHOIMX 3amad. B
pe3ynbraTe OOyyalolIUecss OBJIAJCBAIOT PA3IMYHBIMU METOJAaMU  PEIICHUs
palMOHAIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U



TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napameTpsl. llomyyeHHbIEe yMEHMS IIMPOKO HCIOIB3YIOTCSA IIPH
UCCJIEeNOBAaHUM (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (yHKIUU.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (opmynam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUS OOy4YaroMMXCA, (POPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPaBEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckas JuHUA «DyHKIMM W TpaQuKH» TECHO
neperjeTaeTcs ¢ IPYrMMH JIMHUSMHU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyeHue creneHHon,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHus 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HoOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHOM. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJICHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenbHasg nuHUs «Havaa mMareMaTMdeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O00yYaromKUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKLIMHA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHBIIUE
3HAYEHHUA, BBIYUCIATH MIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHsI IpoleccoB. /JlaHHas coaep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPealbHbIX CUTYalNM,
IIO3BOJIIET HAXOAWTh HAWIydllee pEUuleHue B IPUKIAAHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO



aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMaTLHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaIT O
BBIJIAIONIUXCST pe3yjbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3eIibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHW CBSA3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HAyKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuiI, POPMUPYET HABBIKK KPUTHIESCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE TMPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBHIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTyallMii, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO arfmapara ajiredopbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca IHIMPOKO HMCIOJIB3YeTCs I PEeHIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HaOJFOaTeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesTenbHOCTh MO ()OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCeX TeM y4eOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTN3ay.

Ha wm3ydeHme ydeOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbubpie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUM U PEAbHOM KU3HH.

JlelictBuTenpHble  4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanM ¢ JCUCTBUTENIBHBIMA  4YHUCIaMd.  MOJylib
JIEUCTBUTENLHOTO YHCJIa U ero cBoMcTBa. [IpuOmkE€HHbIE BHIYKMCIICHUS, PABUIIA
OKpYIJIEHUS, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BHIYACICHUMN.

Crenenp ¢ uenbIM mnokaszarenieM. buHom Hprotona. Hcnosb3oBanue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHb C panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [leciTHuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa Y TOXIECTBEHHBbIE TpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pEIICHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOTO4WICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHoOrouieHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPPalHOHAIBHBIX YPABHCHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.



OCHOBHBIE TPUTOHOMETPUUYECKUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.

Pemienne cucrtem JNMHEWHBIX ypaBHEHWMH. MarTpuiia CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENEITUTENs JUIsl PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MTOMOIUIBI0 MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEeanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTed HAyKu MU pPEalbHON
KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (QyHkIuM. B3aumMHO o0O0paTHble (YHKIMH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[TpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE 1 HeuéTHble (pyHKIuH. [lepuoanueckue
byukiuu. [IpoMexXyTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIlleccax M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoneuno yObiBaroiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKON



IpOrpeccrui. JINHEMHBIN U 3KCITOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE TMPOTrPeccUr JUIsl PELIEHUs pealbHbIX —3a/1ady
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble QyHKIMM W HX cBoWcTBa. Touku paspeiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaa4.

ITepBas u BrOpas npousBoaHble GyHKIMHU. OnpeeseHne, TeOMETPUIECKUN U
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU.

[IpousBoaHble  3neMeHTapHbIX  (QyHKUud.  IIpousBomHass ~ CyMMbl,
MPOU3BEJEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanyvy HaJ MHOXECTBAaMH M HX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMMCAHMS PEANTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a]ad W3 JPYTuX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CJE/ICTBUE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypanbHbie u uensie yucina. [IpumeHeHne npusHaKoB AEIUMOCTH IIEJIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yuciaMu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJAbl PpEIIEHUs TOKA3aTEeNbHbIX W  JIOTapu(PMHUECKUX
HEPaBEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UppalMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKu

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

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

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady M3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOosblIero W HAUMEHBIIETOo  3HAYEHUU
HEIpepbIBHON (YHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIy4lIero pEIICHUs B
NPUKIAJAHBIX 3ajJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[IpumeHeHue uHTErpana s HaXOXIACHUS IUIOU[aAed IUIoCKuX (uryp u
00BEMOB T€OMETPUUYECKUX TEll.

[Ipumepsl pemenuit auddepeHIuanbHBIX ypaBHeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOIIBI0 U depeHIaTbHbIX
YPaBHEHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUMH,
NpoIEeAYp TPaKIAHCKOro oOIiecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKEHUH B APYrHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH>)KEHUM HAyKH M JIEITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
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MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHEI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTH4ecCKoMy  OOpa3oBaHUI0O U
caM0o00pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKM3HU, TOTOBHOCTh K AKTHUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIIUSHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COIMATBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpelibl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW IesATeNbHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypol Kak CpEICTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID U UCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckune AecTBUA:

BBISIBJIATH M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI /711 0000IIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpeajiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;
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MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPIKICHUN
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS M BBIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJIBKO
BApHAHTOB  PCIICHHWSA, BBHIOMpATh HauWOoJiee TOAXOMIMMA ¢  y4€TOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMyIupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apTryMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHu, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (HOPMYIMpPOBaTh O0OOIIEHUS W BBIBOJABI MO PE3yjIbTaTaM
MPOBENCHHOTO  HAOMIOMCHMS, HCCIIENOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UIIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO PA3TUIHBIX BHJIIOB H
dbopm npeacTaBIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHHBATh HaAE&KHOCTD nHbOopMaIuu 1o CaMOCTOSTEIIHHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCaJbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlEJICHHBIE Ha TOUCK
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pEILICHUS, COIMOCTABIATh CBOM CYXACHUS C CYXICHHUSIMH JPYTMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISATh IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJIS Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJH U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKEHUS WJIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIHHOU
paboThl mpu pemeHur Y4YeOHbIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEIbHOCTH, IMJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapUBAThCs, OOCYX AaThb MpPOLIECC W pe3yJbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJAMHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHAaMH KOMAaH[bI, OIICHUBATH
Ka4ueCTBO CBOErO BKJaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUA.

HNPEAMETHBIE PE3YJIBTATHI
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K koniy oOyuenuss B 10 kjacce 0Oy4yarOmIMIiCSd MOJYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJHO OIEPUPOBATH MOHATHSIMH: PALUOHAIBHOE YHUCIO, OECKOHEYHAs
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPANMOHATBHOE YHCIO, MHOXECTBA
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCTIA;

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

NPUMEHSAThH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMKCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILECHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATypajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CcBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, AECITHUYHBIE U
HaTypaJibHbIE JIOTApUDMBIL;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTAa;

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

YpaBHeHHMS U HEPaABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl pEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAIBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUSAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH KO3 (dULIMEeHTaMH, KOPHM MHOTOYJIeHa, IPUMEHATH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHU,
MaTpula, ONpPEIEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 Juid BBIYMCIEHHMS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHWH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
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WCCJIEIOBATh IOCTPOEHHBIE MOJIEIN C IIOMOINBI0 MATPUIl U OMPEACIIUTENEH,
WHTEPIPETUPOBATH TIOJYICHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUMH,

BBITIOJTHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHH C
paIMOHAIBHBIM TTOKA3aTeNIeM;

UCII0JIb30BaTh CBOMCTBA jgorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: HUppPAIMOHANIbHBIC, MOKa3aTeJbHbIC U
JorapuMUYECKHE YPaBHECHUS, HAXOIUTh X PEIICHHS C TIOMOIILI0 PAaBHOCHUIIBLHBIX
MIEPEXO0B MIIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI ISl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKCHHUI;

CBOOOHO OMEPUPOBATH IMOHATHEM: TPUTOHOMETPUUYECKOE ypaBHCHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKUX YPABHEHUH;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE alureOpbl, COCTaBIATh
BBIPDOKEHUS, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, HCCIEI0BATh
MIOCTPOEHHBIC MOJIEIH C UCIIOIh30BAHUEM aIlliapaTa anareOpehl.

DOyHkuuu U rpapuku:

CBOOOJTHO ONEpPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMmmo3uius GyHKUuUA, rpaduk QyHKIUH,
BBITIOJTHSATH JIEMEHTApHBIC MPeoOpa3zoBaHus TpapuKoB (yHKIIHIA;

CBOOOJHO OIEPUPOBATHh MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXKECTBO
3HauYeHUN (DYHKIWH, HYIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaATh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKINH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHAMYMBI (DYHKITMM, HauWOOJbIliee W HaWMEHbIee 3Ha4YeHWEe (YHKIMM Ha
IPOMEKYTKE;

CBOOOTHO OIEPUPOBATH MOHATHIMH: CTENICHHAs (DYHKIMSA C HATYypadbHBIM H
IEeJIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMM C HATypaJbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTEMEeHH Kak (YHKIMH OOpaTHOW CTENEHH C
HATypaJbHBIM TOKa3aTeJIeM;

OTIEpUpPOBaTh TOHATHSAMU: JIMHEHHAs, KBaJpaTWYHas W JPOOHO-TMHCHHAS
(GyHKIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIEAOBAHNE U MIOCTPOCHUE UX TPA(dUKOB,

CBOOOJTHO OMEPUPOBATH TOHATUSMU: TOKa3aTelbHAas U JorapupMudecKas
byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA [JIs PEIICHUS
YPaBHECHUI;
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CBOOOJHO ONEPHPOBATH TIOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIPEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUH YHCIIOBOTO apTyMEHTa,;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIENOBAaHUA TIPOLECCOB H
3aBUCUMOCTEH MpHU pEIICHUH 3aJlay U3 JPYTUX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCHMOCTH MEKy BEIIMUYNHAMU;

Havana MmaTeMaTH4eCKOr0 aHAJIU3A:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apuPMeTHUecKas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTAHTE;

WCITOJIB30BaTh TPOTPECCUU IS PEIICHUs peajbHBIX 3a4ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHITHIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJICTIOBATEIPHOCTEH, MOHOTOHHBIC ¥ OTPAaHWYCHHBIC TIOCIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKIACHUS MAaTEMaTHYeCKOrOo aHalM3a KakK aHaum3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ~OIEPUPOBATH TMOHATUSMHU: HENPEPBIBHbIE (YHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (QYHKIIWS, HEMPEPhIBHAs HAa OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHEIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIUH
IBYX (PYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICI TPOU3BOJHON IS
peIIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATh  TOHATHSIMH: MHOXXECTBO,  OICpalMM  HaJ
MHOKECTBaAMU;

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmapar JUisi ONMCaHUS PeaTbHBIX
MPOIIECCOB U SBJICHUMN, TP PEUICHUU 3a]1a4 U3 APYTHX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OIPEACIICHHe, TEOopeMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCHUIILHBIC
ypaBHEHUS U HEPABCHCTBA.

K xoniy obOywyenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIC PE3YJIbTAThl TI0 OTACIBHBIM T€MaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTCHUA:
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CBOOOJHO ONEpUpPOBATh MOHATHAMH: HATypaJlbHOE M LEJN0E YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEN, UCIOJIb30BaTh NPU3HAKU JIEIUMOCTU
nensix yncen, HOJ[ u HOK nHaTypanpHBIX 4ncen s pelieHus 3a1ad, IPUMEHATh
anroput™ EBknnna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa IO MOAYJIIO, 3alHUChIBAThH
HaTypaJbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYHCIAa B alreOpandeckol u
TPUTOHOMETPUUECKOHN (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE U
jgorapu(pMHUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEM TMpH pElIEHUUd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (OpMyJIbl  JUIsl  PEHIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PALIMOHAJIBHBIX, UPPALMOHAJIIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, MTOKa3aTEeIbHBIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallUM Ha S3bIKe anreOpbl, COCTABISTH
BBIPDAKEHNS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 33/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM armmaparta anreopsl,
WHTEPIIPETUPOBATH ITOJyYEHHBIN pe3yJIbTarT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEJIOBAHMSI U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBeHCTB Ha
KOOPJAMHATHOMU MJIOCKOCTH;
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CBOOOJIHO  OINEpPHpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
byHKIHIA;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIEIOBAHUS PEaJIbHBIX
IPOLIECCOB.

Havana maTreMaTH4eCcKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEI0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAUMEHbIIEE 3HAUCHUSI (PYHKIIUN HENPEPHIBHON HA
OTpPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
NPUKIAJAHBIX, B TOM YHCIE€ COLUMAIbHO-3KOHOMHUYECKHMX, 3aJadax, s
OINpENENICHUs] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMyJion WiH
rpadukom;

CBOOOJHO OMNEpHUpPOBaTh MOHATHSIMHU: MEPBOOOpa3Has, ONpeneIEHHBIM
UHTErpajl, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HAXOAUTH IJIOLIAAH IUIOCKUX GUTYp U 0OBEMBI TEN ¢ MOMOUIBIO UHTETpaIa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU Ha IIPHUMEPE
cocTaByieHHs U PepeHIInaIbHBIX YPAaBHEHUN;

pemarb TpUKJIaJHbIE 33Jaud, B TOM YHUCIE COLMAIIbHO-I’KOHOMHUYECKOTO U
($u3MYECKOTO XapaKTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIu3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ieioB U TEM Kourpo (undposbie)
n/n MPOrpamMmmbl Beero JbHBIC o0pa3oBaTe/ibHbIE
padoThbI pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
MHorouwieHsl. PairiuoHanbHbIe https://m.edsoo.ru/H
1 24 1
ypaBHEHU U HepaBeHCTBA. CUCTEMBI 4K5BOWSG
JIMHEHHBIX YPaBHEHUHN
) Oynkuuu u rpapuku. CreneHnas 12 1 https://m.edsoo.ru/D
(GyHKIMS C LIETIBIM MTOKa3aTeaeM 7Q8L6H1S
Apudmerndeckuii KOpeHb N-0l CTEIICHHU. https://m.edsoo.ru/L
3 15 1
WppaunoHainbHble ypaBHEHUS 3V7EALSM
[TokasarenpHas QYHKIIHSL. https://m.edsoo.ru/F9
4 10 1
IToka3aTenbHbIE ypaBHEHHUS 14Y5S9U
5 Jlorapudmuueckas GyHKIHA. 13 | https://m.edsoo.ru/N
Jlorapudmudeckne ypaBHEHUS 7HOF2B5C
TpPUroHOMETPUYECKHUE BBIPAXKEHUS U https://m.edsoo.ru/K
6 22 1
YpaBHEHUSA TE4S705L
7 H - 10 1 https://m.edsoo.ru/V
OCJIEI0BATEILHOCTH U MPOTPECC 709M3S31
https://m.edsoo.ru/M
8 HenpepsiBabie pyukuuu. [IponsBoanas 20 1 ANOR7UOB
9 [ToBTOpenue, 06001IEHNE, 5 ) https://m.edsoo.ru/H
cucTeMaTHu3alus 3HaHui 9R3J3V5Z
OBIIEE KOJIMYECTBO YACOB I10 136 10
[TPOT'PAMME
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11 KJIACC
N KoanuyecTBO 4YacoB DJIeKTPOHHBIE
[1]
n/- HaumeHoBaHue pa3iesioB U TeM Konrpo (ungposbie)
- NporpamMMel Bcero JIbHBIE o0pa3oBaTe/bH
padoThbI ble pecypchl
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO 2 | https://m.edsoo.ru/J
MIPOU3BOAHOMN 804F4A4N
https://m.edsoo.ru/
2 [lepBooOpazHast 1 UHTETPAT 12 1 A701VENGE
I'padmku TpUTOHOMETPUYECKHUX
3 ¢bynkunii. Tpuronomerpuueckue 14 1 fitps://in.ec00./
YHICHHI. 2P P 7375B800S
HEpaBEHCTBA
HppaumnoHanbHble, IOKa3aTEIbHbIE U https://m.edsoo.ru/
4 24 1
norapuMUYECKHe HEPABCHCTBA O5X0F9S51
https://m.edsoo.ru/
5 KomiuiekcHble unciia 10 1 GSD3L1V90
https://m.edsoo.ru/l
6 HarypanbHble u nensie yucna 10 1 SRSI3WII
Cucrembl paliuOHaIbHBIX,
7 APPaALMOHAJILHBIX TOKA3aTEJILHBIX U 12 1 hitps://m.cdsoo.ru/
ppatt bt H5K217Y9P
JoTapu(PMUUECKUX YpaBHEHUM
8 3amaun ¢ mapamMeTpaMu 16 1 hitps://m.cdsoo.ru/
a pametp VOF6U4J90
9 [ToBTOpenue, o6o0IIEeHNE, 16 ) https://m.edsoo.ru/
CHCTEMaTH3aIus 3HaHUM E7S8LOGY9K
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbHOﬁ NnporpaMmmasl CpeaHETr0 0611161"0 06pa303a}mﬂ

Uucna 1 BEIUKUCICHUS

1.1

OnepupoBaTh MOHATHSMH: pALMOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BrimonssTe apI/I(i)MeTI/I‘IeCKI/IC orcpanuu C panirnoHaJIbHbIMHU n
I[GﬁCTBHTGJII:HI:IMH quCjIaMHu

BrimonssTs HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCTIOJIb3YS IIpaBUJIa OKPYIJICHUA,
ACJIaTh [IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYMCIJICHUI

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM I10Ka3aTejaeM, CTaHAapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANYI0 (POpMY 3aIUCH JAECHCTBUTEIbHBIX UYHCEN JUIS
peLICHUS IPAKTUYECKUX 3a/1a4 U IPEICTaBICHUs JaHHbBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO yTJa;
UCMONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyIa  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUECKHEe PyHKIUU

2.1

YPaBHeHI/IH 1 HECPABCHCTBA

OHCpHpOBaTB IMOHATHUAMU: TOKACCTBO, YPABHCHUC, HCEPABCHCTBO, ILCJIOC,
panrOHAJIBHOC, HppaiuOHAJILEHOC YpaBHCHUC, HEPaBCHCTBO,
TPUTOHOMCTPUYCCKOC YPABHCHUC

22

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHAIBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THUIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA I PCHICHUA MATCMATUUYCCKUX
3aZla4q 1 3a7a4 U3 pa3JINYHbIX obOmacrei HAayKH U peaﬂBHOﬁ KHU3HU

2.5

MogenupoBaTh peaibHbIE CHUTyallMd Ha SI3bIKE€ ainreOphl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHUS, HEPABEHCTBA MO YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara alnreopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIMH, 00IaCTh
ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, Trpaduk ¢yHKIUH,
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B3aUMHO 00paTHbIe QYHKINU

OnepupoBaTb MOHATUSMHU: YETHOCTb W HEUYETHOCTh (YHKIHMH, HYJIH

32 GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBatk rpaduku QyHKIUH 11 pelieHus ypaBHEHUN
34 Ctpouth 1 yuTaTh rpaduKu JTUHEHHON (PYHKIIUHU, KBAIAPATHIHON (YHKIIUH,
CTETICHHOW ()YHKITUH C IIEJTBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (GyHKUMHA [JI HUCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUWH 3aJady M3 JPYTrUX Yy4eOHBIX MPEeIMETOB U
peasibHOI JKHU3HU, BbIpaxaTh (OpMyIaMH 3aBUCUMOCTU MEX]Ty BEIMYMHAMHU
4 Hauana maTeMaTnueckoro anainmnsa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTrnyeckas U
’ reoOMEeTpUYECcKasi MPOrpecCuu
40 OnepupoBaThb TOHATUAMHU: OECKOHEYHO YOBbIBaIOI[ash TeoMeTpUYecKas
' nporpeccusi, cyMma 6eCKOHEYHO yObIBAIOIIEH reOMETPHUUECKON IPOrpeccuu
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIbHOCTE U  Mporpeccuid  ams
' pellIeHus peaabHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh NOHIATHSAMHU: MHOKECTBO, ONIEPAIIMN HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Il  OMHMCAHHS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATHUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JTIOKA3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TMOHATHSMH: HaTypajdbHOE, II€JI0€ YHCIIO; HCIOIh30BaTh
1.1 NPU3HAKA JEIAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOKHUTENH JIJISl PEIICHUS 3a71a49
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PAIIMOHATBHBIM MOKa3aTeleM
13 OniepupoBaTh MOHATUSIMH: JIOTApU(M YHUCITA, JECATUYHBICE W HATYpaIbHBIC

Jorapupmbl
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2.1

22

YpaBHEHHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHHM [UIsi TPeoOpa3oBaHUs  BBIPAKEHUH,
ONEepUpOBaTh MOHATUSAMHU: I[IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI [TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

BremonsasaTe  mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIUX JIOTapH(MBI;

ONEepUpPOBaTh MOHATUSAMU: JIOTapU(PMUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23
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2.5

Haxoauts penenust npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW U €€ pelIeHUuE;
UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUU JJI PELICHUS TPAKTUYECKHUX
3a/1a4y

Haxonute pelieHust npocTeHIIMX CUCTEM U COBOKYITHOCTEW pallMOHATIbHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peanbHbIE CHTyallUM Ha S3bIKE alnreOpbl, COCTaBIATH
BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHIO 3aJayH,
HCCJIEIOBATh ITOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allapara ajareopbl

3.1

32

QOyHKIUHU U TpaduKu

OnepupoBaTh MOHATUAMH: IepHOAMYECKass (DYyHKIUSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUH, TOYKH HKCTpeMyMa (yHKIHMM, Hauboibllee U
HalMEHblIee 3Ha4eHUs (QYHKIMHM HAa MPOMEXYTKE; UCIOJIb30BaTh UX JUIS
uccienoBaHus QyHKIMH, 33JaHHOM rpaduKoM

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTeNlbHOH, JorapudMuyeckoi u
TPUTOHOMETPUUYECKUX (DYyHKIMI; H300pakaTh HX Ha KOOPAMHATHOM
IUIOCKOCTH Y UCIIOJIb30BATh JJIs PELLIEHUS] YPaBHEHUI 1 HEPABEHCTB

33

34

N306paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PELICHUS CUCTEMBI JUHENHBIX YPaBHEHUN

Hcnonb3oBate rpadukn ¢GyHKIMH A7 HCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUeOHBIX AUCLIUIIINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIMS, TPOU3BOIHAS QYHKIUY;
UCIIOJIb30BaTh N€OMETPUYECKUM M (DU3MUECKHI CMBICI TPOU3BOIHON ISt
penieHus 3a1a4y

HaxonuTe  mpou3BOAHBIE — DJIEMEHTApPHBIX  (QYHKLUUH,  BBIYUCIATH
POM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

Hcnonp3oBaTh  NMPOM3BOAHYIO  JUIs  HCCIENOBaHMA  (YHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, NPUMEHATh PE3yJIbTaThl MCCIEJOBAHUS K
MOCTPOCHHIO IPahuKOB

4.4

Hcmons30BaTh MMPOU3BOAHYIO JISI HAXOXKACHUA HAWITYUIICTO PCUHICHUA B
MMPUKIAAHBIX, B TOM YHCJIC COOUNAJIbHO-O3KOHOMUYCCKHX, 3aaadax
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4.5

4.6

4.7

OnepupoBaTb MOHATUSAMHU: IepBooOpa3Has M MHTErpajg; I[OHUMAaTh
TreOMETPUYECKU U (PU3MUECKHUI CMBICIT HHTETpajia

Haxonuthk nepBooOpa3Hble 3J€MEHTapHbIX (YHKLUUH, BBIYUCIISATh HHTETpal
o ¢popmyie Herotona — JleliOnuna

Pewars npuknagHsle 3a1a4d, B TOM YUCIE COLMAIBHO-DKOHOMHUYECKOIO U
(GU3M4ECKOro xapakrepa, CpeICTBaMi MaTEMaTUYECKOI0 aHaIu3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Kon
1 Yucna v BBIYHCICHUS
Pannonaneupie  uncina. OOBIKHOBEHHBIE UM JECATUYHBIE APOOU, MPOLIEHTHI,
11 OeckoHEUYHbIE MepuoIndYeckue Apodu. ApupMeTuiecKkre ornepaiun ¢ paloHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHus YHCIOBBIX BbIpaxxeHHil. [IpuMenenue apobeii v MpoueHTOB
JUTSL pEIICHUs TPUKIIAIHBIX 3a[a4 U3 Pa3IMUHbIX OTpaciieil 3HaHU| U peanbHOMN KU3HH
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppalMOHATBHbIC YiCcia. ApUpMEeTHIeCKHe
1.2 | omepanuu ¢ AeHCTBUTENbHBIMU uHucliaMd. [IpuOMMKEHHBIE BBIUMCICHUSA, MpaBUIIA
OKpYTJICHUS, IPUKUKA U OIIEHKA Pe3yJIbTaTa BEIUUCICHUN
Crenens ¢ menbiM okaszateneM. CtanaapTHas Gopma 3amucu 1eWCTBUTEIBHOTO YUCTIa.
1.3 Hcnonws3oBanne moaxossmied (OpMbl 3aMUCH JACHUCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKUX 3a7ad U MPEACTaBIECHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaibHOM cTeneHu. JleWcTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMH HaTypajJbHOU CTEEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3zoBaHus
59 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHE
' hopmyJIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
HUHTEPBAJIOB
2.4 Pemenue 1ensix 1 ApoOHO-PALMOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YpaBHEHUIN
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3aJa4d U 3a/1a4 U3

Pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH
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3 QOyHKIUHU U TpadUKu
31 OyHKIUs, cnocoObl 3amaHus ¢GyHKuuu. ['paduk dyHkuun. B3aumHO o0OpaTHBIC
' GyHKIHH
39 OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHuWd QyHkuun. Hymm ¢yskmmu.
' [IpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIC M HEYETHBIC (PYHKIIUU
33 CrenenHast GyHKIUS C HATYpaJIbHBIM M IIETBIM MOKa3areneM. EE€ cBoiicTBa U rpaduk.
' CaoticTBa U rpaduK KOPHSI 11-OW CTCTICHH
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUYECKUX (HYyHKUIUH
' YHUCJIOBOI'O ApryMEHTa
4 Hauana matemaTuyeckoro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3a/laHusl  MOCJENI0BaTENIbHOCTE. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmerndeckass U TreoMeTpHueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHIeCKas IPOrpeccHs. Cymma OeckOoHEYHO YOBIBarOIIEd TIeoOMEeTpUYEeCKON
' nporpeccur. DopMmyna CIOXKHBIX MPOLEHTOB. lcrnosb3oBaHue mporpeccuu Ajis
pELIeHUs pealIbHbIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTta JUlsli ONUCaHHUsS peallbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.2 | Omnpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKMCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaTuuHble 1 HATypajJbHbIE JOrapu(MbI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl
2.2 [IpeobpazoBanue BeIpaKEHH, COJEPIKALINX CTENIEHH C PAllMOHATIBHBIM [TOKa3aTelleM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
r 6 CucreMbl TUHEHHBIX YpaBHEHHH. Pelenne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CHUCTEMBI

JIMHEWHBIX YpaBHEHUH
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2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB
)3 [IpuMeHeHrEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a]a4
' U 33/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peaIbHOM KU3HU
3 QOyHKIUHU U TpadUKU
Oynkuus. I[lepuognueckue ¢ynkuuu. IIpomexyTkm MOHOTOHHOCTH (YHKIIHH.
3.1 MakcumymMbl ¥ MHHUMYMBI (yHKimu. HaunOomnblnee W HauMeHblee 3HAYCHUE
(GYHKIHU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
33 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
34 Hcnonp3oBanue rpadukoB GyHKUUN s pelICHUS YPaBHEHUHN U TMHEWHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA T NCCIIEAOBAHMS IPOLIECCOB M 3aBUCHMOCTEH,
3.5 KOTOpBbIE BO3HUKAIOT IPU PELICHUM 3a1ad U3 JAPYTUX Y4EeOHBIX MpPEAMETOB H
peaTbHOM KU3HU
4 Havana maTemaTnueckoro anaumsa
4.1 HenpepsbiBable GpyHKIIMU. MeTOA HHTEPBAJIOB /71 pEILIEHUs] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpudeckuii 1 GU3MUECKH CMBICIT TPOU3BOIHOM
43 [TpousBosHble 3neMeHTapHBIX (QyHKUuH. DopMysbl HaXO0XICHHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIMH
[IpumeHenne mNpoU3BOAHON K UCCIEJOBAaHUIO (QYHKIMI Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxokaeHne HanOosbLIero M HaMMEHbBIIEro 3HaYeHUs (QYyHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro peleHus] B MPUKIIaTHBIX
4.5 3aja4yax, Ui OIpeAENeHUs CKOPOCTH IIpoliecca, 3aJaHHOro (opMysoN Hiu
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 Wurerpan, ero reomerpuueckuil u (pu3nueckuil cMpica. Brluucienne unTerpaia mno

dopmyne Hetotona — JleiiOnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM O0CBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

Brnanenune Meromamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEUICHUS 3a/ady;
yMeHHe (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPE/EICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUSA MTPHU PCIICHUH 3a41a4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUN; yMEHHE OINEepUpPOBAThH
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOYKCCTBO, OIICpalliyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMrMCaHUuA pCaJibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a1a4, B TOM
qHclie U3 PYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

pelIeHu  3a1a4

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeNleM, KOpeHb HaTypallbHOM CTENEeHH, CTENeHb C
panrOHAJIBHBIM ITOKAa3aTCJIEM, CTCIICHb C )IeﬁCTBHTeHBHBIM IIOKa3aTeJIEM,
norapudm dUHCIa, CHUHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YUCCII; YMCHHUEC HNCII0Jb30BaTh MPU3HAKHU JCINUMOCTH, HanMEHbBIITNN O6H.[I/II>1
JIeNnuTeNh W HauMEHblee oO0liee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aad; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDAKEHHIN CO CTETNEHSMH M Jiorapudmamu, npeoOpa3oBaHHs APOOHO-

palMOHAIBHBIX  BBIPAXKECHWUM; YMEHHME  OIEpUPOBATh  IOHATUSMU:
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MOCIIEAOBATEIHHOCTh, apU(PMETHUECKass TMPOTPECCHs, TEeOMETpUYCCKas
mporpeccusi, OCCKOHEYHO YOBIBaIONIas TIeOMETpHYECKas IPOTPecCus;
yMEHHE 3a/laBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TMOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN;, OMEPUpPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpeieinuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHue oOonepupoBaTh IMOHATHSAMHU: PALMOHAIBHBIE, HPPALMOHAJIBHBIC,
NOKa3aTeabHbIC, CTENEHHbIE, JOrapupMUUecKue, TPUTOHOMETPUUECKUE
YpPaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEpPUPOBATH
HOHATUSAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YypaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI JIs PELICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3InvHbIX 00JacTel HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMK Ha MPOMEXYTKE, HenpepbIBHas (DYHKIUs, aCUMIITOTHI Ipaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, OmNpeAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMY; YyMEHHME HaXOIUTh MHPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHI;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOAUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH

r*pa(bmm MHOT'OYJICHOB C HCIIOJB30BAHHMEM allmapara MaTeéMaTH4C€CKOIo
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aHAJIN3a; MPUMEHATHh MPOU3BOAHYIO JUISl HAXOXKICHHS HAWJIY4ILIEero
pelleHNs] B IPUKIAAHBIX, B TOM 4YHUCIE COLHUAIbHO-DKOHOMHYECKUX U
bu3MYECKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO
MHTETpaja; MNPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOJECIUPOBAHUS C

noMoIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas (YyHKINS,
KOMIIO3UIUST (DYHKIMIA, JMHEHHas (QYHKIWs, KBaJIpaTU4Has (QYHKIU,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIUHU, MOKa3aTelbHAS |
norapupmuueckasi (YHKIHH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
byHKIUI,  BBIIOJHATH  NpeoOpasoBaHust  rpa@ukoB  (GyHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3YYEHUS MPOLECCOB M 3aBUCHMOCTEH, MPH
pelIeHUH 33734 W3 JPYTHX YYeOHBIX MPEJAMETOB W 3a/lady U3 peallbHOU
KU3HH;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIMYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpapuku (GYHKIUH Ui PEeUICHUsS ypaBHCHHUH,
HEPaBEHCTB M 3aJla4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPaBHEHUM, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, 0N M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4l U3 O0JIAaCTH YHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MEIHaHa,
HauOoJIbIlIeE U HAaUMEHDIIIEE 3HaA4YCHUA, pasMax, JUCIICPCHA, CTAHIAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MPeICTaBICHHYIO B Ta0IMIIaX, Ha IuarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEabHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uHpOpMaINMI0O C TOMOMIBIO TabJWIl W AWarpaMM; HCCIIEeI0BaTh

CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNPHUMCHCHUCM Fpaq)I/I‘ICCKI/IX
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MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/I‘-IeCKI/I ncCiaca0oBaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I5[ C IIOMOLIBIO JUuarpaMm pacCC€uBaHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHATHUSAMU: CIyYalHBIA ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS, YMEHHUE BBIYHUCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TpadUyecKuX METOJOB; MPUMEHSThH
(GOpMYJIBI CIOKCHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry beprymim, komMOnHaTopHbIe (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMM:  Cy4ailHass BeJIMYMHA, paCHpelesieHne BEpOSTHOCTEH,
MaTEeMAaTHYECKOe OXHJAaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMU pacrupefeNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEeHHE
MCIIOJIb30BaTh CBOMCTBA M3yUEHHBIX paCIpeleieHH sl pelIeHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHHE NPUBOJUTH TMPUMEPHl NPOSBICHUS 3aKOHA
OONBIIKMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
OTIEpUPOBATH TIOHATUSMHU: COYCTAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCIO  TepecTaHoBOK, OuHOM  HpIOTOHa; yMeHHE  MPUMEHSTh
KOMOHMHATOPHBIE (DAKTBI U PACCYKACHHS JJI PEIICHUS 3ajad; OICHUBATH
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HpSIMbIMH,
Yrojl MEXAy MNpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOMIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIWYUH, pEeIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,

MHOTI'OI'paHHUK, HpaBHHBHBIﬁ MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
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Ky0, mapaenenure], NpuU3Ma, NHpamMuaa, (Urypa U TOBEPXHOCTD
BpallleHus, LWIMHAP, KOHYC, mmap, cdepa, miomanb chepsl, MIOIMAIb
MOBEPXHOCTH NHUPAMHUJBI, TMPHU3MBI, KOHyCa, LWIMHIApPA, O00BEM Kyoa,
MPSAMOYTOJIBHOTO NapajUielenuneaa, NUpaMuabl, MNPU3Mbl, LHWIMHIpPA,
KOHyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LWIMHIPA,
napajuyieJbHble OCH WJIM OCHOBAHMIO, CEUYEHUE IIapa, IUIOCKOCTb,
Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTH CEUYEHHUE
MHOTOTpaHHHKA, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHCIIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS N3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
ONpoBepraTh HWX; YyMEHHE MPOBOAUTH KIacCHPHKanuio ¢GUryp 1o
pa3jMYHBIM TpPU3HAKAM, BBIMOIHATH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue onepupoBaTh TMOHATUSIMH: JBHKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHblf/'I NEepeHOC, CUMMCTPHA Ha IIJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE M MOAOOHBIE (GUTYpBl, B TOM YHUCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh TEOMETPUUECKHE OTHOLIECHUS MPU
pemi€eHUNn 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUE BCIWMYHHBI (I[J'H/IHa, yroi,
IoMIaAb, 00BEM) MPU pElIeHUH 33/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
nu3 peaJ'[I)HOI\/'I KU3HU; YMCHHUC BBIUYUCIIATH TCOMETPUUCCKUC BCIMYHUHBI
(ImMHA, YTON, TUIOMAAh, OOBEM, IIIOIIAAL TOBEPXHOCTH), HCIOJIb3YS
HN3YYCHHBIC q)OpMan)I U MCTOABI, B TOM YHCJIC: ILIOINAAb ITOBECPXHOCTHU
MUpaMUIbl, TPU3MBI, KOHYycCa, HWIMHIpPA, MJoHaab cdepsl; 00bEM Kyoa,
MPAMOYT'OJIBHOT'O  IapajlIClICuIicaa, IMUupaMubl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOIICHHUC 00BEMOB HOII06HBIX (I)I/Il“yp

YMeHue ONCprUpOBaTh MOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHU; YMCHUC HUCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJla4 JpYyTUx y‘IG6HBIX npeaMeEToB
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13

YMenue BBI6I/IpaTb HOI[XOI[SIIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r, IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YUYCHHH IIPHUPOAHBIX H O6H_I€CTB€HHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacCiio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOW MaTeMAaTHYECKOU HAYKHU
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOHM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypaJIbHOU CTEIICHH
L4 Crenens ¢ nenpiM nokasarenem. CTeeHb ¢ pallMOHaIbHBIM IT0Ka3areneM. CBolicTBa
' CTEIICHU
L5 CuHyC, KOCMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiictBuTenpHble uucia. ApupMeTHyYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yucnamu. [IpubnnxEHHbIEe BHIYMCIEHUS, TPaBUIa OKPYTJICHUS, IPUKUIKA U OLEHKa
pe3yJibTaTa BBIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHAIBHBIE YPaBHEHUS
2.2 HppaunroHanbHble YpaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHble U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenblie n 1poOHO-palOHANbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapU(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUIIbI
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3 QyHKIUYU U TpaduKu
31 Oynkuus, cnocodbl 3amaHus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE
' ¢yHkuuu. YétHele n HeuéTHble GyHKuMU. [lepnoauueckue GpyHKum
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkmmu.
10 [TpomexxyTkn  3HaAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HaunGospinee M HauMeHbIIee 3HAYCHHE
(GYHKIHU Ha TPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknumidi. CBolicTBa  (YHKIHH,
' HEMpEepbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxk/ieHne HanOoblIero 1 HaMMEHBIIEro 3HaueHus: QyHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBIE 1 TNTOCKOCTH B MTPOCTPAHCTBE
7.3 MHoOrorpasHuKu
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7.4

Tena ¥ MOBEPXHOCTH BpAILEHUS

7.5

Koopaunats! 1 BEKTOPHI
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MartemaTrka. AnreOpa 1 Hayajia MaTeMaTUYECKOro aHanu3a, 10 kmacc/
Mep3nsak A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox penakuueit
[Tomonwsckoro B.E., O6mmecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-I'PA®»; AkuronepHoe 0011eCcTBO
«M3narenbctBo «IIpocBemeHue

» Maremaruka. Anredpa v Hayaia MaTeMaTH4eCcKoro aHanusa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O61mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ieHTp « BEHTAHA-I'PA®y»; AKiinonepHoe 00111eCTBO
«3narenbctBo «IIpocBemenue
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