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MMOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeniepalibHOTO TOCYTAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl 0OECIIEUMBACT OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
00pa30BaHMsl, IEJTIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOorpamMMe CTapiied IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH oOecrneYruBaeT HMHCTPYMEHTAJIbHYIO 0a3y s HM3y4YeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroi CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HMH(OpPMATHUKHU, OOIIECTBO3HAHUS, WUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas GOopMyIUPYET CBOU JOCTHXKEHUSI B MaTEMaTUUECKOUN opMme.

Kypc anreOpsl n Hauan MaTreMaTHUEeCKOTO aHau3a 3aKJIaJbIBAET OCHOBY JIJIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHON XU3HH. B TOXKe Bpemsi OBIaJicHHE
aOCTpaKTHHIMU U JIOTHYECKHM CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AIIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUPYET KPeaTUBHOE W KPUTHUYECKOE MbIIIeHHEe. B Xo1e uzydyeHus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapIiield IIKOJE ydJalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIuu
MOJIYYCHHBIX  PEHIeHUH, 3HAKOMSTCS C  OpUMEpPaMH  MaTeMaTUYECKHX
3aKOHOMEpPHOCTE B MpUpOJE, HAyKe U B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnagaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcss Kak uepe3 y4eOHbId maTepual, COoCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMs, TaK M 4Yepe3 chenuduky ydyeOHOW AesTeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTH4eCKOTo
aHaJIM3a JISKUT JAEATEIbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa u Hadajia MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4eCcKoro aHanmsa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOyuyeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TeMaMH W pasaenaMu. JaHHBIM Kypc  SABISETCSA
WHTEIPATUBHBIM, TOCKOJIBKY OOBEIuHsAET B ce0e CcoJlep)KaHUE HECKOJIbKHX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaJeBalOT BCE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeETC U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIH0) MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUs] CaMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH NIOJIYYEHHBIN PE3YIIbTAaT.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «HUucna U BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCU ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHUCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuarommecs: MOJMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIaMH, 3allMCaHHBIMM B CTaHJApTHOH (Qopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3ahad. OOyuaroniuecs OBIaJI€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIbHBIX, WUPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/Jad U 3a]ad Ha
HaXOXKJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAKEHUU,



COJIEpKaINX CTENEHU U JorapudMmbl. braromaps W3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOThl C  CHMBOJIbHBIMH  (OpMaMH,  TMPEJICTABICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JJOrapu(PMUUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pPa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOM, rpaduyeckoi U ciioBecHO. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havaia mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH MUIOMAAu (Puryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHusi TmpolieccoB. JlaHHasi cojepxkaTenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWIY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTHUECKOTO U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMAaTHKU KAk
HayKH, U KX aBTOpax.

CopeprxarenbHO-MeTOANMYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSIIEHA  3JJIEMEHTaM  TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC IIKOJBHOM MATEMATUKHU WU MPEAJIararor



Haubosee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUH, OHU CBS3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYallUH, UCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYEeCKOro aHalIu3a U
VWHTEPHPETAlUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyanyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh W KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTUYECKOIO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha HW3ydeHHE Kypca anreOpbl M Havyal MaTEMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 M3 Pa3IMYHbIX OTpaciiei
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYNCICHHN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb ~ HaTypaibHOW  crenenu.  [lelictBusa ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton nHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

IIpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHble PYHKIINU.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHu Qynkumuu. Hymm Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHICHH.



Tpuronomerpuueckass OKPYKHOCTb, OIPEIACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauyana MmaTeMaTH4eCcKOro aHaJInu3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccuss. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHHnEe TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJICHUMN, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YUCE.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellieHne MpUKIIaaHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JacTell HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl M1 MUHUMYMbl QyHKiuu. HauOosbliee M HauMeHbllee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasa MaTeMaTH4YeCKOI0 aHAIM3A

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudyecknii u  QU3NYECKUH  CMBICIH
MIPOU3BOIHOM.

[IpousBoaHble  dJeMEHTapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHUS
IIPOU3BOJAHON CYyMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne mpou3BOAHON K UCCIENO0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKkcTpeMyMmbl. Haxoxaenue HanbOobIIero 1 HauMEHbIIEro 3HayeHus: GQyHKIUUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbBIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmdeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuKa» XapakTepu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTrO OOIIECTBA, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOIecTBa (BbIOOPHI, OMPOCHI U TIp.), YMECHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBOro u 06e3omacHoro odpasa K1W3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBO€ MUTAaHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nyecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOIIOOHUS; HHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAJIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 3a7ady B
0o0JaCTH  OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICJICTBUU JUJIL OKPY’KAIOLIEN CPEBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTHS WM 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHU;, OBJIAJCHHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIBbHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvmvie  nozmasamenwvhvie — Oelicmeus, — 0becnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  J102UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeNCTBUA:

e BBIABIISATh U XaPaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNieHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CrOco0 pernieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbCcKue JEHCTBUS:

MCITIOJIb30BaTh BOTPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT TO3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH Ae(PUUINUTHI MHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIsI PELLICHUS 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, TPEJCTABIATh €€ B PA3NIUYHBIX PopMmax,
WLTIOCTPUPOBATH TpapuvecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMSI B YCTHBIX U NHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJEHH 3a7]aBaTh BONPOCHI IO CYIIECTBY OOCYKIaEMOU TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3Miyle U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYX AATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHUCTBUSI.

Vuueepcanonvie  pecynamuenvle  Oelicmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4¥, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.
CaMOKOHTpOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIA  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMN 3aJa4u,



e TPEABHACTH TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEUICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIHUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHATH3a»
Ha YpOBHE CpPEIIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepauMd € palUMOHANBHBIMU U
JNEWCTBUTEIBbHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTejeM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonHaTe npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX M HUPPaLMOHAJIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUYECKUX 3a7a4
¥ 337a4 U3 Pa3IM4YHBIX 001acTell HAYKU U PEaIbHOM KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (QYHKIMS, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IACTh
OTpEe/eNIEHNs] M MHOXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKU 3HAKOMIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A pEIICHUS] YpaBHEHUI.

CrpouTh M 4uTaTh TpaUKu JUHEWHON (QPYHKIMU, KBAAPATUUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETUUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il  ONHCAHUSA
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  HOHATUSMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypajdbHOE, I€JI0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEJNBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBath MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
aorapu@msl.



YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXKAIIMX  JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus: MpoCcTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUN U €€ DPEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a/1ad4.

HaxoauTp penreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAQXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBUIO 3aJauy,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX IS
UCCIEeN0BAHUS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMM: TpadUKH TNOKA3ATENbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM MJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHUN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIMH IS UCCIEIOBAHMUS IPOIECCOB H
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKLINU;
UCIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOIHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEOBaHUS PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh TMOHATHSMHU: TIEpPBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHUCIATH WHTETpal
o ¢popmyiie HeroTona—JIeiiOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nMIeCcKOro Xxapakrepa, CpeJCTBaMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmyecTBo yacoB
Ne HaumeHoBaHue pa3/iejioB U TeM DJieKTpoHHbIe (uppoBbIe)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoxecTBa pallMOHAIBHBIX U
1 JIEMCTBUTEIILHBIX UKcell. PalnoHabHbIE 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHEHHUS U HEPABEHCTBA
O .C
2 yHKUuH  rpaguki. CTeneHb ¢ uenbi 6 https://m.edsoo.ru/ESM1F56M3
MoKa3areieM
A 7 n—ou .
3 puueTICCKNit KOPEHD N-0ff CTeneHH 18 1 https://m.edsoo.ru/W2CV80370
HppanmroHansHbie ypaBHEHHUS M HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpUH. T pUroHOMEeTpHUUYECKHE 22 1 https://m.edsoo.ru/WN9ES6GMP
YpaBHEHHS
5 ITocnenoBaTeaIbHOCTH U IIPOrPECCUU 5 https://m.eds00.ru/01INY8KYRU
IT 606
6 OBTOP CHIE, ODODIICHHE, CHCTEMATHATIHA 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O0 68 4 0

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iejioB U TeM DJieKTpoHHbIe (uppoBbIe)
n/n NPOrpaMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI
CrerneHb ¢ pallMOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1 https://m.edso0.ru/SSEJGAPNA
ypaBHEHHsI U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.eds00.ru/107CT1AVS
HEpaBEHCTBA
Tpuronomerpuveckne GyHKIUU U UX
3 rpaduku. TpuroHomeTpuyecKue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 [IpounzBoaHas. [IpumeneHnre mpou3BOIHOM 24 1 https://m.edso0.ru/DK9VLOTN4
5 WHTerpan u ero npuMeHeHHsI 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUN 12 1 https://m.edsoo.ru/GT0833N3F
7 HatypanbHble u ensle uncia 6 https://m.edsoo.ru/RSRO5SJFR
8 Hoetoperie, 00obruerite, 18 2 https://m.eds00.ru/BEUNEIBGN
cHCTeMaTH3aIus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHO0XeCTBO, OIepalliy HaJl
MHOKeCTBaMu. J{uarpaMMbl
Ditnepa—Benna

ParmonansHbIe Ynca.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MepHOANYEcKHe poou

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe PecypChl

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WAS8YES4

Apudmerrueckue onepaum ¢
palOHaIbHBIMU YHCIIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKCHUIN

https://m.edsoo.ru/8JYFUB5M4

[Ipumenenue apobeii u
IIPOLICHTOB JUJISl PELICHMS
MIPUKJIAIHBIX 33Ja4 U3 pa3IN4HbIX
OTpacjeil 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V68I

[Ipumenenue apobeit u
MIPOLIEHTOB JIJIsl PEIICHHUS
MIPUKJIAIHBIX 3a7]a4 U3 pa3IMYHbIX
OTpacjeil 3HaHUW U pealbHOU
AKU3HU

https://m.edsoo.ru/MHOTOXNS3E

JleicTBUTEbHBIC YKCIIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubeie u
HppalMOHANIbHBIC YHCIIA

ApudmeTrrueckue ornepaium ¢
JNEHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/IMQWZ24T1

[TpuGnuxEHHBIC BEIYUCIICHHUS,

IIpaBUJIa OKPYIJICHUS, IPUKUIKA U

OIIEHKA PE3yJIbTaTa BHIYMCICHHI

https://m.edsoo.ru/JFSKM11EJ

10

TO)KI[GCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VHG6PJD

https://m.edsoo.ru/KFDEBHI7I

11

12

HepageHctBo, pemienne
HEPaBEHCTBA

Meton HHTCPBAJIOB

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3D0

13

Pemrenue nensix u Apo6HO-
paIMoOHaTBbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/AISCWMJUIR

14

KonTponbhas pabota no teme
"MHoO€ecTBa palllOHAJIbHBIX U
JECTBUTEILHBIX YUCEIT.
ParmonanbHble ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/T95VYRBXM

15

OyHKIHA, CTIOCOOBI 3aaHus
¢bysakuu. Bzaumuo obpaTHbie

byHKIIT

https://m.edso0.ru/LUY75YGCX

16

I'padux ¢pynkuu. O6mactb
OTIpEICIICHUS] © MHOYKECTBO
3HaueHni Gpynkuu. Hynu
dbyakuun. [IpomexyTku

https://m.edsoo.ru/KN7K418VC




17

3HAKOIIOCTOAHCTBA

Yérable 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrereHb ¢ 1eJIbIM [TOKa3aTeIIeM.
CrangaprtHas ¢popMa 3arucu
JNIEUCTBUTEIILHOIO YHCIIa

Hcnonp3oBanue moaxomsiein
(hOpMBI 3aITUCH ACHCTBUTEIBHBIX
YUCEJ JJIS1 PEeIIeHUs
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JAaHHBIX

CrenenHast GyHKIIHS C
HATypaJIbHBIM U LIEJIbIM
nmokasareneM. E€ cBolicTBa u
rpaduk

ApudmeTnueckuii KOpeHb
HaTypaJbHOM CTENEHU

https://m.edso00.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LJ50GEE

https://m.edsoo.ru/7TCVYEVAV7

22

ApudpmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo.ru/KOBCYHL5Y

23

24

CaoiicTBa apupmMeTHuyecKoro
KOpHS HaTypaJIbHOM CTENEHU
CaoiicTBa apupMeTHUIeCcCKOro
KOpHS HaTypAJIbHOM CTENEHU

https://m.edsoo.ru/169L4JVYQ

https://m.edsoo.ru/77PFLCQOS8N

25

CoiicTBa apupmMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHU

https://m.edso0.ru/G5SWZ3RWF

26

JleiicTBus ¢ apuMeTHIecKUMu
KOpPHSIMU N—OM CTENEHU

https://m.edsoo.ru/KBGV9J41B

27

JlevicTBus ¢ apuMeTHIeCKUMU
KOpPHSIMU N—Oii CTENEHU

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMEeTUUECKIMHU

28 . https://m.edso0.ru/SAMIGAHQSM
KOpHSIMI/I N—Ou CTEIICHU

29 Jleticraus ¢ aljn(bMemquKHMH https://m.edso0.ru/3MOROG1D3
KOPHIAMUA N—Ou CTEIICHU

30 fletictaus ¢ apuueTiicckim https://m.eds00.ru/NRYVSE6Z8
KOpHSIMI/I N—Ou CTEIIECHU
P

31 cHicHme prpauHOHaHBHHX https://m.edsoo.ru/NXMGYF8I5
ypaBHeHI/II/I u HepaBeHCTB
P

32 clierme prpauHOHaHLHHX https://m.edsoo0.ru/OWXJFVOGJ
YpaBHCHHUU U HEPABCHCTB
P

33 CILICHIE HPPattiofaIbHbIX https://m.eds00.ru/T66K2RM Y5
ypaBHeHI/II/I u HepaBeHCTB
P

34 cHicHme prpauHOHaHLHHX https://m.edsoo.ru/OAIN4WIJO
YpaBHCHHUU U HEPABCHCTB
P

35 cHicHme I:IppauHOHaHLHHX https://m.edsoo.ru/HWHUD2NNC
YpaBHCHHUU U HEPABCHCTB

. N-oi

36 CBoficTBa H rpadui KopHs N-Oif https://m.edsoo.ru/1E25E18SD
CTCIICHU
Coii n-oi

37 BOHCTBA 1 rPagHI KOpHA N-0f https://m.eds00.ru/QNZBIV7GS
CTCIICHU
KonTponbhas pabota no teme
HA A n_ e

38 pHMmeTICCIHi Koperb N-0if https://m.eds00.ru/Q1KQCUC4D
CTCIICHU. I/IppaL[I/IOHaJ'ILHLIC
YpaBHEHUs U HEpaBeHCTBA"
C

39 FEHYG, ROGHRY® H THHrene https://m.edso0.ru/CPX3082P7
YHCIIOBOTO ApTYMEHTA
C

40 HHYC, ROCHHYC H TaHrenc https://m.edso0.ru/KEQV00CZZ

YHCIIOBOTO apryMeHTa




41

42

ApKcuHYC, apKKOCHHYC U
apPKTAaHT'€HC YHUCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHHYC U
apKTaHT€HC YKCIOBOI0 apryMeHTa

https://m.edsoo.ru/F9AWH45BG

https://m.edso0.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUN
YKCIIOBOT'O apryMeHTa

https://m.edso0.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIIOBOIO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIC TPUTOHOMETPUYCCKHUE
(hopMyIibI
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

https://m.edsoo.ru/ISF5RJJ3N

https://m.edsoo0.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIIbI

https://m.eds00.ru/918HYTGCO

48

49

50

OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIibI

[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[Ipeo6pa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

https://m.edso0.ru/C9TMKQF48

https://m.edsoo.ru/91IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F

51

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX

https://m.edso0.ru/BOK9K8FGV




52

BBIPAKECHU I

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHU I

https://m.edsoo.ru/VM9110N5V

53

[TpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

https://m.edsoo.ru/GNKNPMR1U

54

55

Pemrenne TpuroHoMeTpu4EeCKuX
YpaBHEHUU

Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/56 K85EHZU

https://m.edso0.ru/6 XXPVVJIXA

56

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

57

58

Pemenue TpuronomeTpuyeckux
YpaBHEHUU

Pelrenne TpUroHOMETpUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXEGQ

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUI

https://m.edsoo.ru/FNX4E5LUC

60

61

O6o011ieHne no TeMaM
"OcHOBHBIE TPUTOHOMETPUUYECKHE
¢dbopmyibl. TpuroHoMeTpuueckue
ypaBHeHUA"

KonrponsHas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccutickas
mpoBepoyHas pabora

https://m.edsoo.ru/796P4UYBR

https://m.edsoo0.ru/RCOOETONA




62

63

64

65

66

Hroroas koHTpoabHas pabora /
Bcepoccuiickas npoBepodHas
pabora

O0001enue, cucTeMaTH3aLUs
3HaHWH 3a Kypc aJreOpbl U Havall
MaTeMaTH4decKoro aHanuza 10
Kjacca

Apudmerndeckas u
reoMeTpUYecKas Iporpeccu.
Hcnonb30BaHue mporpeccuu st
pellleHrs peanbHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaromas
reoOMeTpUYEeCKast IPOTPECCHS.
CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON MPOrPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/OINT7D2Q5

https://m.edsoo0.ru/BO3X694VF

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/F5SN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67

68

dopmyJia CIIOKHBIX TPOLICHTOB

O06001enue, cucTeMaTH3aIUs
3HAHUU 32 Kypc anreOpbl U Havyall
MaTeMaTH4YeCcKoro aHanuza 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.edso0.ru/2193BZQ4A




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

C

1 TTICHD € PALMOHAIIBHEM 1 https://m.eds00.ru/3SOCUH3W0
MoKa3aTeyieM

2 CBolicTBa CTCTICHH 1 https://m.eds00.ru/S5J1R9IGQM
[IpeoOpa3zoBaHue BhIpaKEHUH,

3 COJIEpXKaIINX palioOHAIbHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTCIICHU
[IpeoOpa3zoBanue BhIpaKEHUH,

4 CoJIepXKaliX paluOHaIbHbIC 1 https://m.eds00.ru/10P1F2ZAS
CTETIeHU
[Ipeobpa3zoBanue BhIpa)eHUH,

5 COJIepXKaIINX paliOHATbHBIC 1 https://m.eds00.ru/D9Y G96WX7
CTETIeHU
II

6 ORAIFTCIHLHRIC ypanHEHHA 1 https://m.edso0.ru/YX6Y735P2
HEpaBEHCTBA
IT

7 ORA3ATCILHBIC YPABHEMILL 1 1 https://m.eds00.ru/TSLSZRHAJ
HEPaBEHCTBA
ITokazare e

8 KASFTCILHEIC ypanHEHHA 1 https://m.edsoo.ru/M3KPY XT09
HEPaBEHCTBA
IT

9 ORISATORHRG YpABHER 1 https://m.edso0.ru/USNVGQXIL
HEpaBEHCTBA
I1

10 ORASATCILHAIE YPABHEHILI ] 1 https://m.edso0.ru/43EARX0D3
HEpaBEHCTBA

11 [TokazaTenpHas GyHKIINS, €€ 1 https://m.eds00.ru/TEO869HTH




CBOIicTBa U rpaduk

KonTtponpHast pabora o teme
"CTeneHb ¢ palliOHaIbHBIM

12 rnmokasareiieM. [lokaszarenpHas https://m.edsoo.ru/5BWZVFW9F
¢byukmus. [TokasarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/S2PYSSME7?

14 JleCATHYHBIC M HATYPAIbHEIC https://m.edsoo.ru/AJ51DTX9E
norapudmel
[Ipeo6 I

15 PEODPA3OBAHE BLIPBRCHHHL, https://m.eds00.ru/IAWFA1Q50
COJICpIKaIIMX JoraprudMbl
IIpeoOpasoBanne i,

16 PEODPASOBANHE BLIPLKCHIH https://m.edsoo.ru/GBGH44TGC
CoJIepXKanuXx Jorapudmbl
[Tpeo6 i

17 PEODPASOBAHUE BHIPAKCHIH, https://m.edsoo.ru/M8Q8RFDMS
CoJIepXKanux Jorapudmol
IIpeo6 %

18 PEODPAIOBAKHE BHPENCHIH, https://m.eds00.ru/6CDNOWZBQ
coJIeprKalIuX Jorapudmol
Jlora

19 rapHQMHIECKUE yPABHCHHA H https://m.edso0.ru/HWUB2LHFU
HEPaBEHCTBA
JI

20 OrapUMIIECKNE ypaBHEHHS 1 hittps://m.eds00.ru/2UAGIZCEB
HEPaBEHCTBA
JI

21 OrapHMIECKUE yPaBHEHHS 1 https://m.edsoo.ru/VQR1JP1IKW
HEPaBEHCTBA
Jlora €CKHE ypaBHE

22 rapUQMIECKHE YPABHCHNA 1 https://m.edsoo.ru/0YNMCK9RD
HEPaBEHCTBA
Jlorapudmuueckas GpyHKIus, e

23 . https://m.edsoo.ru/JOOHWINGL
CBOMCTBA U Tpaduk

24 Jlorapudmuueckas GpyHKIus, e https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpuyeckue QyHKINH,

25 . https://m.edso0.ru/LQZVIYRDG
UX CBOMCTBA U rpapuKu
T

26 pHFO}iOMeTqueCKHe ymxcr, https://m.edsoo.ru/UUWKBSL6F
UX CBOWCTBA U rpaduku
T

27 pHrO}iOMeTqueCKHe (ymxrm, https://m.edso0.ru/95VB5ABJ0
UX CBOMCTBA U rpapuKku
T

28 PHIOHOMETPUHECKUE GyHKILHH, https://m.eds00.ru/SPAIPSHOM
UX CBOMCTBA U rpapuKu
IT

29 PHMEPBL TPHTOHOMETPHHECCKHX https://m.edso0.ru/SLSQ4AYYN
HEPABEHCTB
IT

30 PHMEPHI TPHTOHOMETPIHCCIIX https://m.edsoo.ru/1J19ZJZRQ
HEPaBEHCTB
IT

31 PHMEPBI TPHTOHOMETPHHCECKHX https://m.edsoo.ru/QY8YSBTCF
HEPaBEHCTB
IT

32 PHMEPBI TPHTOHOMETPIHCECKHX https://m.edsoo.ru/LL8LZ0CDP
HEPABEHCTB
KontpomnbHas pabora mo reme
"Jlorapudmuueckast GyHKIuUS.
Jlorapugmuueckue ypaBHECHUS U

33 HepaBeHCTBA. TpuroHOMeTpHUYecKre https://m.eds00.ru/X8GZYM5HR
GYHKINH 1 UX
rpadukn. TpuroHoMeTpudecKre
HepaBeHCTBA"

34 HenpepoiBHble pyHKINN https://m.edsoo.ru/7TULWADO6B
M

35 CTOJL MFTEPBATIOB JUIT PELICHHA https://m.edsoo.ru/RML4LS6CD
HEPABEHCTB

36 MeToa UHTEpPBAJIOB JJIS PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaBCHCTB

37 [IpousBonHas GpyHKIIUU https://m.edsoo.ru/WW1RR5VG8

38 [TponsBogHas GyHKIHH https://m.eds00.ru/TXVIGQIO2
r o N

39 comeTputieckiii i usnieckiit https://m.edso0.ru/JZHKV18M1
CMBICJT TPOU3BOTHOM
r o o

40 COMCTPHHACCKHN 1 ib HBHHeciit https://m.edsoo.ru/3CPCCY4M6
CMBICJI IPOU3BOTHOM
IT

41 pOHSB(iﬂHHe HICMEHTApHEIX https://m.edsoo.ru/JW5SAJQU3
byHKIMi
11

42 POHSBOAHBIC STCNCHTAPHBIX https://m.edso0.ru/4G1I0YGVZ
byHKIMi
11

43 DOHSBOAT CYMMEL, . https://m.eds00.ru/E952RO0JH
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
IT

44 POMSBORHA CyMMB, . https://m.edsoo.ru/VV7IMX6YMG
MPOM3BEICHUS, YACTHOTO (PYHKIIUN
11

45 POMSBOIHAN CYMMEL, . https://m.edsoo.ru/4BJ5FF9Z4
MPOM3BEICHUS, YaCTHOTO (PYHKIIUN
[IprMeHeHne npon3BOIHOM K

46 UCCIIeIOBaHHUIO (DYHKIMI Ha https://m.eds00.ru/SW35GSVPK
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

47 UCCIIEIOBaHMIO (QYHKIIMI Ha https://m.edsoo.ru/8WL91USN6
MOHOTOHHOCTH ¥ IKCTPEMYMBI
[IpuMeHeHne Nponu3BOIHON K

48 UCCIICIOBAaHHIO (DYHKIIHI Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
IT €HEHME IPON3BOTHOM

49 PUMEHEHHE HPOHIBOAHON K https://m.edsoo.ru/SDOD4AJ44

UCCJICIOBAaHMIO (YHKITHI Ha




50

MOHOTOHHOCTBH U 3KCTPEMYMBIL

Haxoxnenue HanbonbLIero u
HAaUMEHBIIIETO 3HAUYCHUS (YHKITUH
Ha OTpe3Ke

https://m.edso0.ru/7272CUKCS

o1

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUS ()YHKITUI
Ha OTpe3Ke

https://m.eds00.ru/N1RZQXS50

52

53

54

Haxoxnenrne HanOopIIero u
HAUMEHBIIIETO 3HAUYCHUS () yHKITUH
Ha OTpEe3Ke

HaxoxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpEe3Ke

HaxoxaeHre HanOOoIbIIIero u

HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUM5MOW

55

Haxoxxnenne HanbOobIIero u
HAaWMEHBIIIETO 3HAYCHUS Q) YHKIIUU
Ha OTpe3Ke

https://m.edso0.ru/B1UM1880F

56

[IprmeHeHnre mporu3BOIHOMN ISt

HaXOXIACHUA HAWJITYUYIICTO PCHICHUA

B TIPUKJIAIHBIX 3a/1a4ax, JJIs
OIIpeZIeTICHNs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (POPMYJION MK
rpadpukom

https://m.edsoo.ru/76RUOWSL4

57

KoHnTtponbHast pabota 1o teme
"[IponsBoanas. [lpumenenne
MPOU3BOAHOI"

https://m.edsoo.ru/I1TOP2ZW6




[TepBooOpaznas. Tabnwuia

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
I1 0 . Tab

59 cPEOODPasHA. TabIIHa https://m.edsoo.r/EKWEW6ZVN
epBOOOPa3HBIX
u .

60 HTErpall, TCOMCTPHHICCIHH https://m.eds00.ru/GXN2AL IAF
(u3uUecKuii CMbICT HHTETpasia
" .

61 Hrerpal, EeOMeTqueCKHH 1 https://m.eds00.ru/1D9F617XS
(U3HYECKUI CMBICIT HHTETpaia
" .

62 HTCTPaJL, TEOMETpIHCCIiH 1 https://m.eds00.ru/R41IDMTCOB
buznyecKkuii CMbICT UHTErpaia
B

63 PIEMCIICHIIE HHTerpata ?0 https://m.edsoo.ru/WOFLPOB9R
dopmyne Herorona—JleliOamma
B

64 PIAMICIICHIC HHTCTANA EIO https://m.eds00.ru/8W8SCCYVO
dopmyne Herorona—JlelibHma
B

65 PRHICIICHIC HHTEIpana EIO https://m.edsoo.ru/YZN8QLCS5
dopmyne Herorona—JleliOHma
B

66 PIAMCIICHHE HHTerpata EIO https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleliOnura

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2ZBXZCOHMO

68 CucTeMbl THHEHHBIX YpaBHEHUH https://m.edsoo.ru/VVMRPNPCKE
Pemenune npuknaaHbIX 3a1a4 ¢

69 MTOMOIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/5LBV5SWHAH
ypaBHEHUU
Pemenne npuknaaHbIX 3a1a4 ¢

70 IIOMOIIIIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUI
C

71 HCTEMBI I COBOKYITHOCTH HETIBIX, https://m.edsoo.ru/HKFHNLZW5

PalOHAJIbHBIX, UPPALIUOHAIIBbHBIX,




72

73

MOKa3aTeNbHbIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALMOHATBHBIX,
MO0Ka3aTeIbHbIX, JOrapu(PMUIECKUX
yYpaBHEHUU U HEPABEHCTB

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/W9IM6V504U

74

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palrOHAJIbHBIX, UPpPALlMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Ucnonb3oBanue rpa¢ukos
GYHKUIMMA 7151 pelieHus ypaBHEHUN
U CUCTEM

https://m.eds00.ru/6JNYNDX7V

76

77

78

Ucnonb3oBanue rpadukos
GYHKUIMMA 715 pelieHus ypaBHEHUN
U CUCTEM

IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00J1aCTe HayKu U
pEaTbHOM )KU3HU

KonTtponbHas pabora o Teme
"MHTerpall u ero NpuMeHEHUs.
Cucrembl ypaBHEHUI"

https://m.edsoo.ru/YFM784B20

https://m.eds00.ru/8SRGQ8C80M

https://m.edsoo.ru/ULRCWS8K3K




HaTypaIH:HBIC U LCJIbIC YHKClia B

79 N https://m.edsoo.ru/FXI8L411G
3a/1a4ax U3 pealibHOM KU3HH

g T1ATYPAIBHEIC H LiCIbIe HCIA B https:/m.eds00.ru/V8Y AT62FH
3a/1ayax U3 pealbHON KU3HU

81 HaryparbHie Heﬂfle nena s https://m.edsoo.ru/VU1EQO3ZE
3a/1a4ax U3 pealibHOM KU3HH

82 [Ipr3HaKu AETMMOCTH LEbIX YUCEI https://m.edsoo.ru/9D05UTK50

83 [Ipu3Haku neMMMOCTH LETBIX YUCEI https://m.eds00.ru/TMXKTQFQM

84 [Ipr3HaKu AETMMOCTH LEbIX YUCEI https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 06001ICHNE,

85 cucTeMarTu3alus 3HaHuil. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, o6odIIEHNE,

86 CHUCTEMaTH3alUsl 3HAHHH. https://m.edsoo.ru/Y5BSWMEC3
YpaBHeHus
[ToBTOpenue, o6odIIEHNE,

87 cUCTEMATH3AIUS 3HAHUIA. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHus
[ToBTOpeHnue, 060061ICHNE,

88 CUCTEMATHU3aIUA 3HAHUM. https://m.edso0.ru/L88XDG22C
YpaBHeHuUs
[ToBTOpenue, 06001IeHNE,

89 CHCTEeMAaTU3alMsl 3HaHUH. https://m.eds00.ru/1ZYQYJL7E
YpaBHeHus
[ToBTOpenwme, 0600MIEHNE,

90 cUCTEMATH3AIU 3HAHUIA. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpenme, 0600IIECHNE, https://m.edsoo.ru/QWF7KCSIU




92

CHUCTEMAaTU3aI[1sl 3HAHHH.
HepasencrBa
[ToBTOpEeHme, 0600IICHNE,

CUCTEeMaTH3alMs 3HAaHUH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HAHUMH.
Hepagencrtra

https://m.edsoo.ru/OC78SW60K

94

95

96

97

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HAHUMH.
HepasencrBa

[ToBTOpEHHE, 0000IICHUE,

cucTreMaTu3anusa 3HaHui. CUCTeMEBI

ypaBHEHU U

[ToBTOpenue, 06001IIEHNE,

CHCTEeMaTHU3allus 3HAaHUH. CucreMsl

yYpaBHEHUNU

[ToBTOpenue, o6odIIEHKE,

cucremarusanus 3HaHui. OyHkuuu

https://m.edsoo.ru/X8AR14AUP

https://m.edsoo.ru/D6Z5D67XQ

https://m.edso00.ru/S6P90SBDO

https://m.eds00.ru/678RGWN7D

98

99

[ToBTOpenme, 0600IIEHNE,

cucreMarn3anus 3HaHu. OyHKIn

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edso0.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0O654

100

101

HtoroBast KOHTpoJIbHAs paboTa

O0001IeHNEe, CHCTEMATA3 AU

3HAHMI 32 Kypc aareOpbl U Haval
MareMaTruueckoro agaiansa 10-11

KJI1aCcCOB

https://m.edso0.ru/LMTCHG70QX

https://m.edso0.ru/CKSK7PI30

102

O0001enne, cucTeMaTA3aIus

https://m.edsoo.ru/7GHSLC527




3HAHMH 3a Kypc ajareOpbl U Havasl
mMareMaTuueckoro amainuia 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
1 Yucia v BEIYUCICHUS
11 OnepupoBarTh TMOHATUSIMH: PANMOHAIBLHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS JIPOOb, IPOIICHTHI
12 BreimonHaTe apudMeTHYECKHE  ONEpalMd C  paldOHAIBHBIMH |
' IEHCTBUTEIHLHBIMU YHCIAMHU
13 BeimonHATe  TpUOMMKEHHBIC  BBIYUCIICHHUS,  HWCIONB3Yys  IMpaBUIIA
' OKpYTJIEHUS, 1eJIaTh IPUKHUJIKY U OILIEHKY Pe3yJIbTaTa BHIYUCICHUI
OnepupoBaTh NOHATUSMU: CTENEHb C LEIbIM MOKA3aTEIEM, CTaHIapTHAS
14 (dbopma 3amucu EeHCTBUTENHLHOTO YKCIa, KOPEHb HATYpaJIbHOM CTENEHU;
' MCIOJIb30BaTh MOAXOANIYI0 (DOPMY 3aMUCH JICUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U MPEJICTABICHUS IAaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOIO
15 yIJla; WCIOJb30BaTh 3alCh MPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paloHanabHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' peraTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonHsaTs Mpeodpa3oBaHus 1EIbIX, PAITMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBID@KEHUI M peuiaTh OCHOBHBIE THUIIBI 1EJbIX, PAllMOHAIBHBIX W
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA ISl PEIICHHS MaTeMaTUYECKHX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU




MO,I[GJ'II/IPOBaTB pP€aJIbHBIC CUTyallUW Ha A3BIKE anre6pbl, COCTaBJIATHb

2.5 BBIPA)KEHUS, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBUIO 337a4H, UCCIEI0BATh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QYHKUIHH,
3.1 o0lacTh OmpefeNeHus] MU MHOXECTBO 3HAueHUH (yHKIUHM, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUH
> OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (YHKITUY, IPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Ncnonb3oBatk rpaduku GyHKIAN 1T PEIICHUsT ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaAPATUIHOMN
' (GyHKINH, CTENEHHON (PYHKIINH C IIeITbIM TIOKa3aTeIeM
Ncnonb3oBark rpaduku (GyHKIUE I WCCICIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Havana matematuueckoro ananusa
41 OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apudmMeTndyeckas u
' reoOMeTpHYECKas MPOTPECCHH
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaIOIIas TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOu
porpeccuu
4.3 3a/maBath MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonp30oBare CBOMCTBA IOCIEIOBATEIIBHOCTER MW MPOTPECCUUA IS
' pelIeHwsl peaabHBIX 33]a9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OmnepupoBarh MOHATUSMHI: MHOKECTBO, ONIEPAITUH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Ui  ONHCaHHS
5.2 peabHBIX TMPOIECCOB U SIBICHHWM, MpPH pEIIeHWH 3adad M3 JAPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTb  MOHATHUSMHU:  OINpENEICHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KIIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NPOBePsIeMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATHUAMHU: HATypaJlbHOE, LEJIO€ YHCIIO; HCIOJIb30BAThH
11 MPU3HAKU JEJIUMOCTH LEJNBIX YHCEI, Pa3jIOKEHUE YHUCIa Ha IPOCThIE
MHOXHTENH Ul PEeLIeHUs 3a1a4
1.2 OnepupoBaTh OHATUEM: CTENIEHb C PAl[MOHAIBHBIM IIOKA3aTeleM
. OnepupoBaTb  MOHATUSAMH: Jlorapu(M  4uCia, JIECATUYHBIE U
' HaTypaJbHbIE JOTapUPMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU JMJi MPeoOpa3oBaHUs BbIPAKEHUH,
2.1 ONEpUPOBATh MOHATUSAMM: IOKA3aTEJIbHOE YpaBHEHHE U HEPAaBEHCTBO;
pemaTh OCHOBHBIE THITHI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeimonuATe npeoOpa3oBaHMs BBIPAXKEHUH, cOAEpKaIlUX JOrapuMbl;
2.2 OTIePHPOBATH MOHATUSIMHU: JIOTApU(MUIECKOE YpaBHEHUE W HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHmx TpUroHOMeTPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CHUCT€Ma JIMHEHHBIX YpaBHEHUH u &
2.4 peIlIeHNE; UCTION30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHS
NPAaKTUYECKUX 3a/1a4
”E HaxonuTe  pemieHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' palroOHATBHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajgbHBIE CUTYAIlMH Ha S3BIKE alreOpbl, COCTaBIATH
26 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 33/1a4H,
' UCCIIEIOBaTh IOCTPOCHHBIE MOJENTM C HCIIOJB30BAaHMEM arrapara
anreOpbl
3 OynHkmy 1 rpaduku
OnepupoBaTh TMOHATHSAMHU: TEpHOAWYECKas (QYHKIHS, POMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (DYHKIMH, HauOoJbIlee H
' HaMMeHblllee 3HaYeHHs (PYHKIMU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIA
uccien0BaHus (QyHKIUH, 33laHHOM rpagukomM
32 OnepupoBaTh MOHATUSAMHU: TPapHKH ITOKA3aTEIbHON, JIOTapUPMHUUIECKON 1

TPUTOHOMETPUYECKUX (PYyHKIMI; H300pakaTb HMX Ha KOOPIMHATHOM




IIJIOCKOCTH W MCIIOJIB30BATh AJIA PCIICHUA ypaBHeHI/Iﬁ N HEPABCHCTB

N300paxaTh Ha KOOPAMHATHOM TIUIOCKOCTH TpaduKU JIHMHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIB30BATh MUX JUId DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpaduku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
' 3aBHCUMOCTEH U3 IPYruX y4eOHbIX AUCIUTLINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (yHKIMSA, MPOU3BOJHAS
4.1 (GYHKIIMHM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BEECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh NPOM3BOJAHYIO JUIA  MCCIENOBaHUSA (PYHKIMHM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MOCTPOCHUIO rpauKOB
4 Hcnonp30BaTh TPOU3BOJAHYIO UIS HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7ja4ax
A5 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
' reoOMEeTpUUYECKUN U (U3NYECKUI CMBICIT UHTErpajia
46 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIMM, BBIYUCIATH
' uHTerpai mno gopmyne Herorona — JleitOnuma
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  uymucna. OOBIKHOBEHHBIE W JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckOoHEUYHbIE  MepuoAnYeckue  apodu.  ApudMeTHdecKkre  Oomepauud ¢
11 palMOHAIbHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
Ipobeil ¥ MPOIEHTOB JUIsl pelIeHHUs MPUKIATHBIX 33a]a4 M3 Pa3IMYHBIX OTpacien
3HAHUM U PEAIbHOM KU3HU
JenictBuTenbHble  uyKcia.  PanvoHanbHblE W HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckre omepanuud ¢ JAeWCTBUTEIbHBIMU uuciamu. [IpubmmkEénnbie
BBIUMCJIEHHMS], TpaBUJIa OKPYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BHIYMCICHUN
Crenenb ¢ nenbiM nokaszareneMm. CrtanpapTHass ¢gopma 3amucu JAeWCTBUTEIBHOIO
1.3 yrcna. Vcnonp3oBaHue moaxoAsiiel GopMbl 3amUCH JIEHCTBUTENBHBIX YHCEN s
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JlelcTBus ¢ apudmeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyCc, KOCMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHMCIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpaA3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIpaXEHUH. OcHOBHbIE
' TPUTOHOMETpHUECKHE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Metoj
' WHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHU U HEPABEHCTB
2.5 Pemenne nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN
27 [IpumeHeHne ypaBHEHHUI U HEPABEHCTB K PEUICHUIO MaTEMaTHUECKUX 3a/1ad U 3a7a4

U3 PA3IUYHBIX 00JaCTel HAYKU U peabHON KU3HU




OyHKIMH U TpaduKu

OyHknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 OO6nactp ompenereHUs W MHOXECTBO 3HaueHuM ¢yHkumu. Hymm QyHKIum.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IeJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKpPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIMN
' YHCIOBOr0 apryMeHTa
4 Havana maTemaTHueckoro anaumsa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHs IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIE10BATEIbHOCTH
Apudmernueckass U TeoMeTpHuecKas INporpeccud. beckoHeuHo yObIBaromias
45 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TI€OMETPUYECKOI
' nporpeccuu. dopmyna CIOXKHBIX TNpoOLEHTOB. lcnosnb30BaHue mnporpeccuu Jis
pelIeHus peabHBIX 3a/1a4 TPUKIIAJIHOTO XapakTepa
) MHoxecTBa U JIOTHKa
MHoOXecTBO, omnepanuu Haja MHOXecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammapaTta s OMNMCaHUS peajbHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1ad U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBaA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynpie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAXKEHHA, COACPIKAIIMX JIOTAPU(MBI
25 [IpeoOpa3oBaHue BEIpAXKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM

I1oKa3aTcjIcM




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 CucreMpl JMHEHHBIX ypaBHeHUH. PemeHue NIpUKIAIHBIX 3a4a4 C IIOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4
' U 3a]]a4 U3 pa3jIMyuHbIX o01acTell HayKu U pealibHOM JKHU3HU
3 @OyHKUMU U TpaduKu
Oynkus. Ilepunogmueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMBbI (yHKIMU. HamGomnbiiee u HauMeHblllee 3HAUYECHUE
(GyHKINN Ha TPOMEXKYTKE
3.2 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKIMH A8 HMCCIEIOBAHUS  NPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpbhlE€ BO3ZHUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYTHX Y4deOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBonHas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [IpousBonHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMS U YACTHOTO (YHKITHI
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenne HanOONbIIEro U HAaMMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpe3Ke
IIpumeHeHne NPOU3BOAHON JUIsl HAXOXKJIEHUS HAWTYYILEro pelIeHNs B MPUKIIaIHbIX
4.5 3aja4yax, JJIs ONpefesieHuss CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuil U pusnyueckuii cMpici. Beruncinenue nHTerpaia mno

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamM J10Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHATHSMH: OIpe/ieleHue,
aKCUOMa, TEeOopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHUeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKACHHUS [pU PEIICHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEpALMU Haj
MHOJKECTBAMH; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONEepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTETeHb C IIEJIBIM MOKa3aTejaeM, KOPeHb HATypalIbHOW CTETEHHU, CTETICHb
C paluoOHAJIBHBIM  TIOKa3aTelleM, CTeNeHb ¢  JICHCTBUTEIBHBIM
nokasarenem, Jiorapud™M UYUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYII0, pPAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
palioHaIbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU JCJIMMOCTH, HauMeEHbIITNN 0611114171 JACIUTCIIb U HANMMCHBIICC
obmiee kpaTHoe, anropuT™M EBKIMaa mpu penieHnun 3amad; 3HaKOMCTBO C
pPa3IMYHBIMM ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTEMEHsAMH M JorapudmMaMu, MmpeoOpa3oBaHUsl IPOOHO-PAMOHAIBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpuyecKas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCE;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpumia 2x2 u  3X3, ompeaenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OnepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PEUICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMM: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIMH, HauOoJIblIee U HAaUMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha TPOMEXYTKE, HepepbIBHAs (DYHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKLMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh MPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MHPOU3BOAHYIO MJsl HCCIENOBaHMS (PYHKLUH,
HaXOJUTh HAMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKi MHOTOYIEHOB C HUCIOJb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaIN3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXACHUS HAWIYy4dlIEro

pE€miCHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIbHO-DKOHOMHUYCCKHUX H




($U3HYECKUX 3a/layax; HaXOIUTh TUIOMIAJAN U 00bEMBI (PUTYD C TTOMOIIBIO
WHTErpajia; IPUBOJAUTH MPUMEPHl MATEMATHYECKOIO MOJIECTUPOBAHUS C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMS, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpapUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3zoBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA UIs
pelleHysl ypaBHEeHUH, HEpaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 3aJa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEJOBAThb IOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: cpefHee aprupMeTHIecKoe, MeIuaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHUs,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO HaboOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAINIO, TPEICTABICHHYIO B TaOMWIax, Ha
quarpammax, rpadukax, OTpaskaroly0 CBOWCTBA PeabHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUArPaMM;
UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIICIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JUHEUHOU perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM ONBIT M CIydailHOE
CcOOBITHE, BEPOATHOCTb CIYy4YaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHas BEJTUYMHA, paCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUMA pacmpeneieHuss U  IUJIOTHOCTH
PaBHOMEPHOTO, IMIOKa3aTEJIbHOTO U HOPMAJIBHOTO paCIpeeIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud s
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH MHPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroul,
JBYTpaHHBIA yroji, TPEXTPaHHBIM YroJl, CKPELIMBAIOIIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YIOJI MEXAY IPSIMOH M IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pellleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATHUSAMH: IJIOHIAAb (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, mnpu3Ma, NUpamuna, (Gurypa u HOBEPXHOCTH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iiomaas cepsl, MIomanb
MOBEPXHOCTU TMHMPaMH[bI, TPU3MBI, KOHYycCa, IWIMHApa, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa U LIMJIMHIpA,
[apajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHBHO
bopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI
O CBOHMCTBAaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3MYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7a9; HaXOJUTh TeOMETPUYCCKHE BEITUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIA[b, OO0BEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIC (POPMYJIBI M METOJBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB

MOJI0O0HBIX QUTyp

VYmenue ONEpHUPpOBATH NOHATUAMMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEeHHUE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BaTh BeKTOpHBIﬁ u KOOp)IHHaTHBIfI METOL
JUIS pEIIeHWs TEOMETPUYCCKMX 3aj]ad W 3ajad JAPYruX YueOHBIX

MPEAMETOB

13

YMenue BBIGI/IpaTI: HO,[[XO,IISIH.[Hﬁ MCTOJ IJII PCHICHUA 3adavu,
INOHUMAaHHUC 3HAYUMOCTH MATEMATUKNW B M3YUCHHH IIPUPOJHBIX H
06H.[€CTB€HHBIX mnmponeccoB u SIBJICHI/II\/'I; YMCHHUC  pacCliO3HABATH

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHbBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHd. J[eHCcTBHS ¢ apuMETHUYECKUMH
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTudHble U HATYypalbHbIE JOrapupMbl
JeiicTBuTenpHble uyncia. ApupMETHUECKHE ONepamud ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHHUS, MPUKUIKA M OIIEHKA
pe3yibTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [enble u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Matpwuiia CUCTEMBbI TUHEHHBIX ypaBHEHUN. ONIpeaenuTe b MaTPHIIbI




OyHKIMH U TpaduKu

OyHKIUs, cnocoObl 3amanus (GyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHUuss W MHOXKECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTM  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Hambonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNHU HAa IPOMEXYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IefbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckne GyHKINHU, UX CBONCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckast mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIe SIeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUIMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOosbIIero ¥ HauMEHBIIET0 3HaYeHUs! (PYHKIMHU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpamMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 ['eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BPALLECHUS




7.5

Koopaunatsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 19656811849615048820660700964541312516012759643
Bnageney byxapuha MapwHa BaneHTuHoBHa

OeicTevTened C 22.09.2026 no 22.09.2027



http://www.tcpdf.org

		2026-10-19T17:03:39+0500




