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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «AunreOpa ¥ Hayajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe CpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy s
M3YUEHHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOpOHBI, (hopMUpyeT
JIOTUYECKOE M aO0CTPAaKTHOE MBIIUICHUE 00Yy4arolmuXcsl Ha YPOBHE, HEOOXOAUMOM
U1 OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTU U JAPYTUX
TUCUMIUIMH. B paMkax maHHOrO y4deOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpYyeT CBOH
JTOCTH)KCHHSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U Hayal MAaTEMaTHYECKOro aHaiM3a 3aKJIaJbIBaeT
OCHOBY /JIi YCIEIIHOTO OBJAJACHUS 3aKOHAaMU (U3MKH, XUMHH, OWOJIOTHUH,
TIOHMMAaHUsI OCHOBHBIX TEHJEHITNI Pa3BUTHS YKOHOMUKU U OOIECTBEHHON KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBnajeHHe aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMH anreOpbl M MaTeMaTUYecKOro aHallu3a pa3BUBAET
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKIIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAacCyXIaTh JETYKTHBHO, MCIOIH30BATh
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMHUpPYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIIICHUE.

B xonme m3ydenmst yuyebHOTO Kypca «Anredpa W Hadajga MaTeMaTH4ecKOro
aHajiu3a» 00ydJarolluecs: MOJY4aloT HOBBIM OMNBIT pEIIeHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSATEIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeH pealbHbIX CHUTYaIlUi,
UHTEpIpPETAllMy  TOJIYYEHHBIX  pEIIeHUH, 3HAKOMSITCS C  MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHblil Kypc 00J1aaeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIUAIOM,
KOTOPBIN peanm3yeTcs Kak dYepe3 Y4eOHBIH Marepual, CIOCOOCTBYIOIIHMA
(OpMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUs, TaKk M dYepe3 creuuduky yueOHOU
JCSTENLHOCTH, TPEeOYIOe MPOAODKUTEIBHON  KOHIIGHTpPAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 TIOJTYyYEHHBIN pe3yNbTaT.

B ocHoBe MeTonuku 00ydeHus anredpe 1 HayaaaM MaTeMaTHYecKoro aHanu3a
JEKUT AEATEIbHOCTHBIA MPUHILIUIT OOyUEHUSI.

B ctpykType yuebHoro kypca «Anaredpa v Haduajaa MaTeMaTHdeCKOTo aHAIIN3a)»
BBIJICJICHbI  CIIENYIOIIME COJAEp)KaTeNIbHO-METOAUUecKre JuHuU: «Yucma wu
BBIUUCIICHU», «DYHKIIUU U Tpadukm», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHanm3a», «MHOXecTBa H JIOTHMKa». Bce OCHOBHBIE
COZEPKATEIbHO-METOAMUECKHUE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIeT



0o0y4eHHUs Ha YPOBHE CPEAHEro 00111ero 00pa3oBaHus, €CTECTBEHHO JTOMOJIHSIS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMH U pa3zaesiaMu. JJaHHbINA yuyeOHBIH
KypC SIBJISIETCSI MHTETPAaTUBHBIM, IOCKOJIbBKY OOBEAMHSIET B cebe coaep:KaHue
HECKOJIBKAX MAaT€MAaTHYECKUX JHUCLUUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpPHS,
MaTEeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasl JJIOrHKa U ipyrue. [1o
Mepe TOro Kak o0ydaroliuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MaTEMAaTHUUYECKUM
anmnaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOMTb MAaTEMaTUYECKYI0 MOJENb PEATIbHOM CHUTYyallH, INPUMEHATHh 3HAHUS,
NOJIYYCHHbIE TPU HM3YYEHUHU Y4YeOHOro Kypca, JJisi PElICHUs] CaMOCTOSITEIbHO
chOpMyYIMPOBAHHON MaTeMAaTHYECKOW 3a/Jaud, a 3aTeM WHTEPIPETHUPOBATH CBOU
OTBET.

CopepxatenbHo-MeToANYECKass JIMHUS «Hucna U BBIYMCICHUS 3aBEpIlacT
(opMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOTI'O 00111ero oopazoBanusa. Ha ypoBHe cpeqHero ooiero
oOpa3oBaHus oco0oe BHUMaHHEe yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIlMOHANILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B C€0s UCIOJB30BAHHUE PA3IUUHBIX
dbopM 3amucu uucia, YMEHHUE JeNlaTh MPUKHUIKY, BBINOJIHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHUCJIOBBIE BBIPAXEHHS, padOTaTh C MareMaTH4YECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXKECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJHAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hucel. B  KaxIoM W3 3THX MHOXECTB paccMaTpHUBAOTCA
CBOMCTBEHHbIE €My crnenupuyecKkre 3aJadyd W OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKAMM Ha MHOXXECTBE LEJIbIX YHCeNl, 0COOble CBOMCTBa
palMOHAIBHBIX U MUPPALMOHANBHBIX YHCeN, apu(METHUECKHUE OINEpalliu, a TaKxKe
U3BJICYCHUE KOpHS HATypalbHOW CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEN.
brmarogapss mocienoBaTeNbHOMY PaCHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHUCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NPUMEHEHHUS JJI PEIICHUs pa3IMyHBbIX 3a7ad
dbopMupyeTcsi mpeJCTaBIeHUE O €IMHCTBE MAaTeMaTUKU KaK HAyKd U €€ poJiu B
MOCTPOCHUU MOJIEJIe pealbHOTO MHUpA, HIMPOKO HCIOJB3YIOTCA 0000IeHne |
KOHKpETHU3allUsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS] HAa NPOTSIKEHHH BCETO
OoOydeHHs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIBKY B KaXIOM
pasnene llporpamMMbl TpenyCMOTPEHO pelIeHHWE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbrare OOydarIlluecs OBIAJCBAIOT Pa3IUYHBIMM METOJAaMU  PELICHHUS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUM, HEPAaBEHCTB W CHUCTEM, a TaKXke 3ajad,
colepkamux mnapamerpsl. lloaydyeHHbIE YMEHHsS IIMPOKO HCIONB3YKOTCA MpHU
UCCIIeIOBAaHUN (YHKIMI C MOMOILBIO MTPOU3BOAHOM, MPH PEIICHUN MpPUKIIaJIHbIX
3a/1a4y M 33/1a4 Ha HaXOXJAeHHEe HauOOJbIINX U HAUMMEHBIINX 3HAYEHUN (PYHKIIUH.



JlanHasi coneprkaTeNnbHas JIMHUS BKIIOYAeT B ceOs Takxke (POpMUPOBAHHE YMEHHIM
BBIMIOJIHATE ~ pacuéTel 10  ¢opMynaM, TMpeoOpa3oBaHHsl  palMOHAIBHHBIX,
UPPAIMOHAIHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKCHUH,
COZIEpXKAIUX CTENeHUu M Jorapudmel. braromaps H3y4eHHIO anreOpandeckoro
MaTepuaa MNpoOUCXOIUT JalbHENIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOT'O
MBIIUICHUS O0YYaroImuXxcsi, (OPMHUPYIOTCS HABBIKK JEAYKTUBHBIX PAaCcCYXICHUM,
paboThl C CHUMBOJBHBIMH (opMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIC PAaBEHCTB U HEPaBEHCTB. AnreOpa npeiaraer 3GpexTuBHbIE
WHCTPYMEHTBHI MJI1 pEHICHUS TNPaKTUYECKUX W eCTECTBEHHO-HAayYHBIX 3ajad,
HarJsiIHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

ConepxkarenpbHo-MeToqudeckas JuHUS «DyHKIMU W TpaduKm» TECHO
NEeperieTaeTcsl ¢ APYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aa€T MTOCIEN0BATENBHOCTD U3YUeHUs MaTtepuana. M3yuenue creneHHon,
MOKa3aTeNbHOM, JIorapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U TpadHKOB, UCIOIB30BAaHUE (DYHKIUU IJIs pelIeHus 3a7ad U3 JPYruxX yudeOHBIX
IPEIMETOB U PEATBbHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHaJIM30M,
Tak U C PElICHUEeM YpaBHEHUN U HepaBeHCTB. Ilpu sTom OosbIIOE BHUMAaHME
yaensiercs (OpPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyIIaMH 3aBHCUMOCTH MEXTY
pa3IMYHBIMU BEJMYMHAMU, HCCIIECOBATh TMOJyYEHHbIE (YHKIUU, CTPOUTHh HX
rpadguku. Matepuail 3Toi cofaepkaTeIbHOM TUHUM HAIICJICH HAa Pa3BUTHE YMEHUHN U
HABBIKOB, MTO3BOJISIONINX BEIPAXKATh 3aBUCUMOCTH MEX1y BETMUMHAMHE B PA3TNIHOU
dbopmMe: aHATUTUYECKOH, rpaduueckoil u ciioBecHOM. Ero uzyueHue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHUIO U
KOHKPETU3ALIUU, UCIIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHast quHus «Hadama mMaTemMaTHUecKOro aHaiM3a TMO3BOJISET
CYIIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYeCKHX, TaK W MPUKIATHBIX 3a]1ad,
JOCTYIHBIX OOYYaIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOHTH
rpauKy  CIOXKHBIX (YHKLUMMA, ONpenensiTh HMX HauOoJbIIMEe W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas copepkaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHMYeCKUX MOJeNe pealbHBIX CHUTYaIlHil,
MO3BOJISIET HAXOAUTH HAUJTy4llIee PEIICHUE B TPUKIIAJIHBIX, B TOM YUCIIE COLUATBHO -
HKOHOMHUYECKHUX, 3a/1ayaXx. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHYECKOrO aHaln3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMAIbHO-IOTHYECKOTO U KPEATUBHOIO
MBILUIEHUS, (OPMHPOBAHHUIO YMEHUM pACO3HAaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHUKE 1 UCKyccTBe. O0yJarommecs y3HatoT O BBIIAIOIIIXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKW KaK HAyKH, U 00 HX
aBTOpax.



CopepxaTtenbHO-MeTOANYECKas TUHUSA «MHOXKECTBa U JIOTHKa) BKIIIOYAET B
ceOsl BJIEMEHThl TEOPUUM MHOKECTB U MATEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIE MPEICTABIECHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBbHOW MaTEMATUKU
U TpeaiaraloT HamOoJjiee YHUBEPCAIbHBIA SA3bIK, OOBEAUHSIOUIMN BCE pa3felbl
MaTeMaTUKH HW €€ TMPUIIOKEHUN, OHM CBS3bIBAIOT pa3HbIE MAaTeMaTUYECKHUE
JUCUUIUIMHBL W UX TMPWIOKEHUs B enuHoe 1enoe. lloaTomy BaxkHO [atTh
BO3MOXXHOCTh 00y4YarolmeMycsi MOHMMaTh TEOPETHKO-MHOKECTBEHHBIA  S3BIK
COBPEMEHHOM MAaTEMAaTHKU U HMCHOJIb30BaTh €ro JJI BBIPAXKEHUSI CBOMX MBICIEH.
JIpyruM BaXHBIM TIPU3HAKOM MaTeMaTHUKM KaK HayKd CIIelyeT IpPU3HATh
CBOMCTBEHHYIO €M CTPOrOoCTh OOOCHOBAaHMI M CJE€OBaHUE OMPEACIEHHBIM
OpaBWJIaM  TOCTPOEHUs  JOKa3aTeabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIILIEHUS
00 y4aroumxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKIEHHSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHHUS.

B yuebnom kypce «Anrebpa W Hauyajga MaTEMaTHUYECKOrO aHalM3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOI'0 MOJAEIMPOBAHUS, KOTOpbIE MPU3BAHbI
crocoOcTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, KCCIENOBAHMS 3THUX MOJENEH C IMOMOINIbIO amnmapara aireOpsl U
MaTeMaTU4YECKOr0 aHaJIW3a, WHTEPIPETAlUH MOJYYEHHBIX pe3ylbTaToB. Takue
3aJlaHMA BIUIETEHBI B KAXK/bIM U3 PAa3eI0B IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIUPOKO HMCIONB3YeTCs ISl PEIeHUs MPUKIAIHBIX 3anad. [Ipu
pEIIEHUH  pPEaJbHBbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUICHUS MNPUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOLIecce N3YUYEHHUs BCEX TeM YyueOHOro Kypca « Airedpa u Hauana
MaTEMaTUYECKOIro aHAIU3ay.

Ha wu3yuyenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTHYE€CKOIro
aHanm3a» otBoauTcs 272 yaca: B 10 kiacce — 136 yaco (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble Tnepuonuueckue Apoou. [IpumeHenue npobelt M MPOLEHTOB IS
pELICHUS IPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JlencTBUTENbHBIE 4YMCA. PalMOHaIbHBIE W UPpalMOHAJbHBIE YHCIA.
ApubmMernueckne  omepaud € JICUCTBUTEIBHBIMH  4YuCIaMH.  Momynb
JEHCTBUTEILHOTO YKCia U ero cBoicTBa. [IpubnuxEéHHbIC BRIYMCIICHUS, TTpaBUiia
OKPYTJICHUS, IPUKHUAKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUM.

Crenenp ¢ uensiM mnokazareneM. buHoM Herorona. Hcnonbs3oBanue
noaxojsien (popmel 3aMucu 1eUCTBUTEIbHBIX YUCEN JUIsSl PeIIEHUs TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS TaHHBIX.

ApudMeTnueckuii KOpeHb HaTypajJbHOM CTETIEHU U €T0 CBOWCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTelieM U €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIIBHBIM [TOKA3aTEJIEM.

Jlorapudgm uyucma. CpoiictBa jorapudma. JleciTUUHBIE W HaTypaJbHBIC
aorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC U APKTAHT'E€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMS-CIeICTBUA. HepaBeHCTBO,
pelIeHue HEpaBEeHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOrowIeHbl OT OJHOM NEPEMEHHOMU. JleleHne MHOrousneHa Ha
MHOTO4JIeH ¢ ocTaTtkoM. Teopema bezy. MHorousnens! ¢ easiMu KO3QPHUITMEeHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHusl YNCHOBBIX BBIPAKEHUM, COAEP/KALIUX CTENEHU U KOPHH.

WppaunonanbHbie YpaBHEHMUSL. OcHOBHbIE METOJIbI peLeHus
WPPAlOHAIBHBIX YPaBHECHUM.

[TokazaTenbHble ypaBHEHUs. OCHOBHBIE METOAbl PEUICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpazoBaHue BbIPAKEHU, COEPKAIINX JOTapU(PMBI.

Jlorapudmuyeckue YPaBHEHHSI. OcHoBHBIE METO/IbI pELIECHHUS
Jorapu(pMUUYECKUX ypaBHEHUU.

OcHOBHbIE TPUTOHOMETPUUECKHUE dbopMybL. [IpeoGpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHrne TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. ONpeIeuTeNb MAaTPULBI 2 X2, €r0 TEOMETPUUECKUI CMBICIT U CBOWCTBA,
BBIYMCJICHUE €r0 3HAYEHUS, NMPUMEHEHUE ONPEHACIUTENS ISl PEIICHUS CHUCTEMBI
JMHEWHBIX YpaBHEHUU. PellleHWe NPUKIAIHBIX 3a7a4 C IOMOIIBK0 CHUCTEMBI
JIMHENHBIX ypaBHEHUU. VccnenoBanne NOCTPOCHHONM MOJIENIM C TTIOMOIIBIO MaTPHIL
Y ONPEETUTENEN.

ITocTpoeHre MaTeMaTUYECKUX MOJIENIEN PEaTbHOW CUTYAIlMd C IMTOMOIIBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUU U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 00JacTell HAyKU U pealibHOM JKU3HHU.

DyHKUMH U TpaPuKHU

OyHKIMsA, crnocoObl 3amanus (yHkuuu. BzaumHO o0OpaTHble (QYHKIUU.
Komnosunust dyakuuit. I'padux  ynkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus: 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu QyHkumm.
[TpomexxyTku 3HaKomocTostHCTBA. UETHBIC M Heu€THBIe (yHKIMU. [lepnonnueckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHHUMYMBI
¢byukuuu. Haubomnbiiee u HauMeHbIee 3Ha4eHUsST (PYHKIIUU HA TIPOMEKYTKE.

Jlunelinas, kBagpaTuuHas W JPOOHO-TMHEWHAss (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CreneHHas (pyHKUMS ¢ HATypaJbHBIM U LIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpadux. CBoiicTBa u rpadvK KOpHS N-Oi CTENEHU KaK PyHKIIUU 00paTHOU CTENEHU
C HAaTypaJIbHbIM IIOKA3aTEJIEM.

[lokazarenbHas u Jorapupmuyeckas (yHKUUU, X CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHEHHM.

Tpuronomerpuyeckass OKPYXKHOCTb, OIIPEAEIICHHE TPUTOHOMETPHUUECKUX
(G YHKIIMN YUCIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOLECCaX U SBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Havana maTtemMmaTH4ecKOro aHajau3za

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHusl IOcieqoBaTebHOCTEH. MeTton
MAaTeMaTUYECKOW HHAYKINA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIIEA0BATENBHOCTH.
HcTopuss BO3HUKHOBEHMSI MAaTEMaTHYECKOTO aHajin3a Kak aHalin3a OEeCKOHEYHO
MaJbIX.

ApudmMernueckas ¥ reoMeTprueckas nmporpeccuu. beckoHeuHo yObIBaroIas
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBaroUeil reoMeTpuyecKoil
Mporpeccr. JIMHEWHBIN U YKCIIOHEHIIMANBbHBIN pocT. Yucio e. opmyna CI0XKHBIX
poLEHTOB. Mcmonb30BaHMe NPOrpeccuy Uil PELICHUs pPEAbHBIX 3aJad
MPUKJIIAHOTO XapaKTepa.



HenpepeiBHbIE (QYHKIIMM W WX CBOMCTBA. TOYKM pa3ppiBa. ACHMITOTHI
rpajuxoB (yHkiuii. CBoilcTBa (yHKUMH HENPEphIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIIOB JUI PELICHHsS HEpaBeHCTB. lIprMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 pelieHus 3a1ay.

[lepBas u BTopas npousBojHble PyHKIMH. OnpeneneHue, reoMeTpUuIecKuil u
($u3MYECKUil CMBICT IPOU3BOAHOMN. Y paBHEHUE KacaTeNbHOU K rpaduKy (DyHKIIHH.

[IpousBonHble  3nmeMeHTapHbIX  (yHkumil.  Ilpou3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMIO3UIIUHN (PYHKLIUH.

MHoxecTBa U JIOTMKA

MHOX€eCTBO, Olepalny HaJ MHOXKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. I[IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHMS PEAIbHBIX IPOLIECCOB M SBJICHUW, IPU PEIICHMM 3a1a4 W3 JIPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEACTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KIIACC

Yucaa 1 BBIYMCICHUS

HarypanbHble u nensle uncna. [IpuMeHeHre NpU3HAKOB JIEIMMOCTH LIEIIbIX
yucen, HauOonplui oOumi aenurens (nanee — HOJl) m Haumenslnee ooOiee
kpaTtHoe (nanee — HOK), ocrarkoB 1o moay:nto, anroputMa EBknuaa uist pemeHus
3a/1a4 B LEJIBIX YHCIIAX.

KommnekcHbie uucna. AnreOpanyeckass W TPUTOHOMETpUUECKash (POPMBI
3alMCH KOMIUIEKCHOTO 4YHucia. ApU(PMETHYECKHE OMNepaluu C KOMIUIEKCHBIMU
yucnamMu. M300paxkeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEIT AJIs1 pelieHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs M HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YPABHEHUM U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuieCKuX HEPaBEHCTB.

OcHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX M  JIOTapu(OMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS UPPAIIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHUS CUCTEM U COBOKYIHOCTEH paluOHAIBHBIX,
UPpalMOHAIIbHBIX, TOKA3aTEIbHBIX U JIOrApU(PMUUECKUX YPAaBHEHUN.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



[IpumeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a]1a4 ¥ 3a/1a4 U3 Pa3IMuHbIX 00JacTel HAYKH U PEAIbHOM KU3HH, HHTEPIIPETALINS
IIOJIYYE€HHBIX PE3YJIbTaTOB.

DOyHKUUHU U rpaduKu

I'padux kommoszunmu GyHkumd. ['eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['paduueckne mMeTONbI pellleHWs YpaBHEHUM W HEpaBeHCTB. | 'paduueckue
METO/Ibl pEeUIEHUs 3a]1ay C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA I HMCCIEIOBAHUS TMPOIECCOB U
3aBUCHUMOCTEW, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 337ad W3 JIPYruX Y4eOHbIX
IIPEIMETOB U PEAILHOM KU3HU.

Havasia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxxieHre HanboIbIIero 1 HAMMEHBIIEr 0 3HAYEHHI HEMTPEPhIBHOM
(YHKIIMM Ha OTpE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIYUYIIEro pEIICHUsS B
NPUKJIAJAHBIX 337a4ax, JUIsl OINpEAENICHHs CKOPOCTM W YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIION UK TPahUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mHepBooOpa3HbiX. llepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.

WuTerpan. ['eomeTpudecknii CMbICI HHTETpaNa. Beraucnenue onpeneaéHHoro
uHTerpania no ¢popmyne Herorona-Jleitonuia.

[IpumeHeHne uHTErpajia IJIs HAXOXKIACHHS IUIOAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsr pemennit  auddepeHITMATBHBIX  YpaBHEHHH. MaTtemaTudeckoe
MOJIETUPOBAHME PEANBbHBIX MPOLECCOB € TMOMOIIbI  Iu(depeHInaTbHBIX
YPaBHECHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIMT YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UIIMU 00YJAIOIIETr0OCs KaK aKTUBHOT'O U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 OOIIECTBA, MIPEICTABICHUE O MATEMATHIECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOILEAYP
rpaXJaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHl W JIPYroe),  yMCHHE
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMU B COOTBETCTBHUM C WX
GYHKIMAMY U HA3HAYCHHUEM;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOILIEHUE K
JOCTHKEHUSAM POCCUICKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMMKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOr0o Hapoja, c(hOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOrO MOBEJECHHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U IESITEIbHOCTHIO YUEHOT O, OCO3HAHUE JINYHOTO
BKJIaJla B OCTPOEHUE YCTOMYMBOTO OyayIero;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYass ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1a4, PELICHHH, PacCyKICHHI, BOCIPUUMYUBOCTD K
MAaTeMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUA:

chOpPMUPOBAHHOCTh yYMEHHS TPUMEHSATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3/I0POBbIO (3I0pOBOE NMHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JIESITEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYHdy, OCO3HaHUE IIEHHOCTH TPYIOIIOOUs, HHTEpeC K
paznuyHbIM  cepam  mpodecCHOHANLHOM  JIEATEIbHOCTHU,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ TPHIOKECHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieii mpodeccuu W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MareMaTH4eckoMy  oOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBIECHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHUE TII00AJILHOTO XapaKkTepa YKOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3aaad B 00JacTH
OKpYKaroIlel cpebl, IUIAHUPOBAHUE TIOCTYIIKOB W OILIEHKU HMX BO3MOKHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MAaTEMaTHIECKOM
HAyKU Kak chepbl yernoBeuecKon AesITENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHS IIUBWIM3AIMU, OBJIAJCHUE SI3bIKOM MAaTEMaTUKU U MAaTEMaTHYECKOMN
KyJIbTYpPOU KaK CPeICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTH IPOEKTHYIO
U UCCJIEJIOBATENIbCKYIO ACSITEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHBIE NeiHCTBUA

ba3oBrbie 1oruyeckue 1eHCTBUS:

BBISIBIISITh M XAPAaKTEPU30BATH CYIIECTBEHHBIC IPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTpe/IeNICHHs MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIAcCU(UKAIUH,
OCHOBaHUS /J1s1 000OIICHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTIO aHAIN3a;

BOCIPUHHMMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U IPOTUBOPEUHS
B (haKkTax, NaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpenaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIIOTUU;

IIPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKICHHM
(psiMbIE U OT IPOTUBHOI0), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BbIOMpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapHAHTOB pELIEHUs, BBIOMpaTh HanOoJIee MOAXOASIIMMN ¢ yHETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieoBare1bCKue JeiicTBUA:



UCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOpMUPOBATH THIIOTE3Y, APryMEHTHPOBATh
CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE
M0 YCTAaHOBJICHUIO 0COOEHHOCTEW MaTeMaTUYECKOTO 0O0BEKTA, SBICHUS, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMHU;

CaMOCTOSITENILHO (POopMyNHpoBaTh 000OIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEACHHOTO  HAONMIOJEHUS, HUCCIEAOBAHUSA, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKXKe BBIABUTATH
MPEINONIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJIAITH JA€PUIUTH MH(DOpMAIMK, JAaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOIIPOC U IS PEIICHUS 3aJauH;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PAa3IUYHbBIX BUJOB U (hopm
MIPECTABIICHNUS;

CTPYKTYpUpOBaTh MHGOpPMAIUIO, NPEACTaBIATh €€ B pa3iMuYHbIX (opMmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLIEHUBAaTh Ha/1EKHOCTD uH(popMauu no CaMOCTOSITEJILHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAIbHbIEC YUeOHbIE 1eiiCTBUs

Oowmenue:

BOCTIpUHUMATh U (YOPMYIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUIMHU U
HEJSIMU OOIIEHMS], SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHMS II0 XOAYy pelIeHus 3aJ1ayu,
KOMMEHTHPOBATh MOJTYyYECHHBIA PE3YJIbTaT;

B X0/l OOCYXKIEHMsI 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAeMOU TEMBI,
npoOJeMbl, pPEIIAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IIOHMCK
PELICHUs], COIOCTABIIATh CBOM CYXKACHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB
auanora, oOHapyKUBaTh pa3lIMdMe M CXOJCTBO IMO3UIUH, B KOPPEKTHOHU (opme
(opMynHpOBaTH pa3HOIIacus, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1ayd, YKCIIEPUMEHTA, UCCIEAOBAHNUs,
MIPOEKTA, CAMOCTOATEIBLHO BBIOMpPAaTh (OpMAT BBICTYIUIEHHUS C YYETOM 3a]a4y
IPE3EHTAlMU U OCOOEHHOCTEN ayIUuTOPUH.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS
Camoopranuszanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MHGPOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATEIHHOM  peIeKCHU  KaK  OCO3HAHUS
COBEPIITAEMbIX JEWCTBHA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJICTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ysbTaTa pPelieHUs
MaTeMaTHYEeCKOH 3a/1auH;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MU PEIICHUU 3a]1ayH,
BHOCHUTH KOPPEKTUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaHJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUUUHBI
JOCTIKEHUS VI HEJIOCTIKCHHS PE3yJIbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eATEJIbHOCTb:

MOHUMATh W UCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHAUBHUAYaTbHOU
paboOThl TpW pelIeHWH YYEeOHBIX 3a/lady, NPUHUMATh IeJIb COBMECTHOU
JeSATENhHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpeneisiTh
BUJIBI pabOT, IOrOBapUBaTHCA, 00CYXK/IaTh MPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX (opMax paboThl (0O0CYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIC MTYPMBD) U UHBIC), BBITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU YJICHAMH KOMaH/IbI, OIICHHBATh KA4E€CTBO CBOETO BKIJIa/1a
B OOmMA TPOAYKT 1O KPUTEpUSIM, CPOPMYIUPOBAHHBIM  y4aCTHUKAMHU
B3aMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kjacce OOyJarONIMIiCS TMOTYYUT CICTYIOIIHEC
IpEeIMETHbIE PE3yJbTaThl MO OTIEIbHBIM TeMaM paboudeil mporpamMMbl y4eOHOIO
Kypca «AnreOpa U Hayajla MaTEMaTUYECKOTrO aHAIU3a»:

Yucna 1 BBIYMCICHHUS:

CBOOOJHO OMEPUPOBATHh MOHATHUSAMHU: PALUOHAIBLHOE YHUCIO, OECKOHEUHas
nepuojuveckas JpoOb, MPOIEHTHI, HWPPALUOHATBLHOE YHCIO, MHOXKECTBA
palMOHATIBHBIX U IEUCTBUTEIBbHBIX YUCEN, MOYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIAIHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOM KU3HU,

MPUMEHSITH TPUOJIMKEHHBIC BEIYMCIICHUS, TIPABUJIa OKPYTJICHUS, TPUKUJIKY U
OLICHKY Pe3yJbTaTa BbIYNCIICHU;



CBOOOJHO OINEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIUCH JIEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS
IPAKTUYECKUX 3a7a4 U MIPEACTABICHUS TaHHBIX;

CBOOOZIHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHATIBLHBIM MOKA3aTENIEM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOTapu(M 4YHCTa, OECATUYHBIE H
HaTypaJibHbIE JOrapu(mbl;

CBOOOJIHO OMEpUPOBaTh MOHATUSIMU: CHUHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YUCJIOBOT'O apryMEHTA;

OIEpUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YHUCIOBOTO
aprymeHra.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJTHO ONEPHPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHMS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pa3InyHble METOJbl PELIEHUS PalUOHAIBHBIX M JIPOOHO-
pPallMOHANIBHBIX yYPAaBHEHHWW, NPUMEHATH METOJ HHTEPBAJIOB JUIA pPELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHSMHU: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOT'OWIEH € UEIbIMH KO3(PPUIMEHTaMU, KOPHH MHOTOUJIEHA, IPUMEHSATD JICJICHHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera mis
peuieHus 3aaad;

CBOOOJTHO OMEPUPOBATH TMOHSATHUAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENb MaTpHUIbl 2 X 2 M €ro IeOMETPUYECKUH CMBICI,
UCIIOJIB30BATh CBOMCTBA ONpENENUTENs 2 X 2 JUisl BBIYMCIECHHUS €ro 3HA4eHUs,
OPUMEHATh ONPENCIUTENN U1 PELIEHUS CUCTEMBl JIMHEHHBIX YpaBHEHMIA,
MOJENUPOBATH PEANIbHbIE CUTYAllMN C ITOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHHU,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpPEACIUTENEH,
VMHTEPIPETUPOBATH MOJTYy4YECHHBIA PE3yJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHSAMHU JUIsl IpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UUCIOBBIX BBIPAXKEHUH, COIEpKAILIUX CTEIIEHU C
PalMOHAIILHBIM ITOKA3aTelIEM;

UCII0JIb30BaTh CBOICTBa aorapu@gmoB IS npeoOpa3oBaHUs
0rapupMUYECKUX BbIPAKEHUH;

CBOOOZIHO OINEpPUPOBaTh MOHATHSIMU: HPPAMOHAIBHBIE, IMOKa3aTelbHbIE H
norapupmMudecKue ypaBHEHHs, HAXOIAUTh UX PELICHHS C TIOMOIIBIO PAaBHOCUIIbHBIX
IIEPEXO0I0B UJIH OCYILECTBIISS IIPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMynbl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUIA;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YpaBHEHMs, HEPABEHCTBA MO YCJIOBUIO 3aJadM, WCCICI0BAThH
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM armapaTa anreopsl.

DyHKUUH U rPpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHusl (PyHKIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMOO3UIMUS (GYHKUIUH, Tpapuk QyHKIMH,
BBINOJIHATD 3JIEMEHTapHbIE PeoOpa3oBaHusl rpauKoOB (yHKIIHII;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYeHU PYHKUMHU, HYIH (PYHKLINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHBIE M HEUETHBIE (DYHKIUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMU, MAKCUMYMBI U
MUHUMYMbI (YHKIMM, HauOoJblllee W HauMEHbLIEe 3HAuUeHHE (QYHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: (QYHKLIMS C HATypajbHBbIM U
[EeNbIM TOKa3aTeneM, rpaduk CTEeneHHOW (DYHKIMK C HATypalbHBIM U LEIBIM
nokasaresyieM, rpauK KOpHS h-Oil cTeneHUu Kak (YHKIMU OOpPaTHOW CTENEeHU C
HaATypaJbHBIM TTOKa3aTelIeM;

ONEepUPOBATh TOHATUSAMHU: JHHEWHAs, KBaJpaTHUHas WU JIPOOHO-IMHEWHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH: TOKazaTelabHas M Jorapudmmuueckas
GbyHKIIMK, WX CBOWCTBA M TpaduKu, KCIONB30BaTh WX TpadUKU ISl pEUICHUs
YPAaBHEHUN;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTD,
oIpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHCIOBOTO apryMEHTa;

UCHONb30BaTh TIpaduku (YHKIUH JJIs1 HCCIENOBAHUSA IPOLIECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U pPeallbHOM
KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Havana matemaTn4eckoro aHajimusa:

CBOOOJTHO OTIEpUPOBATH MOHATHUSAMU: apuPMeThyeckas U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaroIIasi FeOMETPUUECKasl MPOrpeccus, JUHEUHbIN U
HKCIIOHEHIIMATIBHBINA POCT, OpMYyIia CIIOKHBIX TPOIIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIOJIb30BaTh IPOTPECCUM JJIsl PELIEHUs pealbHbIX 3a7ad IMPHUKIaJHOTO
XapaxkTepa;



CBOOOTHO ONEPHPOBATH MOHATUSAMHU: TIOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEIOBATENIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaTeMaTHYECKOro AaHAIM3a KakK aHalau3a
OCCKOHEUHO MAJIBIX;

CBOOOJIHO ONEpUPOBATH MOHATUSMMU: HEMIPEPBIBHbBIE (DYHKIIMH, TOUKU Pa3pbiBa
rpaduka GyHKINH, aCHMITOTHI rpapuka PyHKIINY;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAs Ha OTpPE3KeE,
OPUMEHATH CBOMCTBA HENPEPBIBHBIX (DYHKLMN [T pelieHus 3a1ay;

CBOOOZHO ONEpUpPOBATH TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K rpaduky QyHKITNY;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEAEHUSA, YACTHOIO U KOMIIO3ULUU
IBYX (PYHKLMM, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUA U (PU3UUYECKHI CMBICT MPOU3BOJHOWU IS
pELIeHUs 3aaay.

MHoxecTBa U JIOTHUKA:

CBOOOJTHO  ONEpUpPOBATh  IMOHATHSMHU:  MHOXKECTBO, ONEpaluu  Haj
MHO>KECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs1 OIUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 337a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOJIHO OMNEPHUPOBATH IMOHATUSIMH: OIPEAEIIEHUE, TeopemMa, ypaBHEHHUE-
CJIEZICTBHE, CBOMCTBO MaTeMaTUYECKOro 0ObEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbIC
YPaBHEHHS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuiicss TOJYYUT CIEIYIOIINE
OpeIMETHbIE Pe3yibTaThl 1O OTACJIbHBIM TeMaM paboueil mporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOro aHAIIN3ay:

Yucia ¥ BBIYUCTICHUA:

CcBOOO/IHO ONEPUPOBATh MOHATUSIMU: HATYPAILHOE U L[EI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX M LIEJIBIX YUCEJ, UCIOJIb30BATh MIPU3HAKHU JEIUMOCTH LEJbIX YHUCEI,
HOJ u HOK nHaTypasbHBIX 4YMCEN JJI PELICHUs 3a1ad, NPUMEHATH aJrOpUTM
EBxnuna;

CBOOOZHO ONEPUPOBATH IOHATHEM OCTAaTKa MO MOAYJII0, 3alHChIBATh
HaTypaJbHBIC YHCIA B PA3JINYHBIX ITO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpanvyeckoil u
TPUTOHOMETPUYECKON (OopMe, BBHINOIHATh apU(PMETUUECKUE ONEpalUU C HUMH U
M300pakaTh Ha KOOPJIAUHATHOMN TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: HpPpAllMOHABHBIC, TOKa3aTeNbHbIE U
jgorapu(pMUUYEeCKue HEpaBEHCTBA, HAXOAWThb WX pEHIeHUs C  [OMOMIbIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOXonumble  (OpMyNnbl Uil  pPEHIeHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OMEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIMHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHbBIX U
J0rapu(pMUUYECKUX YpaBHEHUIN U HEPABEHCTB;

peliarhb palMoOHAJIbHBIE, UppalyOHalbHbIE, NIOKa3aTeJbHbIE,
JAorapupMUYECKUe U  TPUTOHOMETPUYECKUE YpPaBHEHMsI U  HEPaBEHCTBA,
CoJIeprKalle MOAYJIM U TapaMeTphl;

IPUMEHATH IpauyecKue METObI JIUIsl pEIICHUs] YPaBHEHUN U HEPABEHCTB, a
TaK)Ke 33]1a4 C apaMeTpamu;

MOJICIMPOBATh pEAJbHbIE CUTyallUM Ha $3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHECHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
MCCJEI0OBAaTh IOCTPOEHHBIE MOJIETM C MCIOJB30BaHUEM ammapaTta ajireopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPUKH:

CTpOUTh TpaduKH KOMMO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJICZIOBAHUS U CBOMCTB KOMITO3UIIMH ABYX (DYHKILIU;

CTPOUTH F€OMETpUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAMHATHOU
IUIOCKOCTH;

CBOOOZHO  ONEPUPOBATH MOHATUSMHU: TpaQUKA  TPUTOHOMETPUYECKHUX
ynkumii;

OPUMEHATh (YHKIUU JJI1 MOJEIMPOBAHUA U HCCICNOBaHHS peabHBIX
IIPOLIECCOB.

Havaja MaTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MMPOU3BOJHYIO I UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaHOOJbIlIEe U HAUMEHbIIIEE 3HaYeHN (QYHKLIIMH HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOAHYIO [UIsl HAXOXKIEHUS HAWIYYIIErO pPEIICHHS B
IPUKJIAIHBIX, B TOM YUCJIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax, 11 ONPEACIICHHUS
CKOPOCTH M YCKOPEHHUS TMpoIiecca, 3aIaHHOT0 (hopMysioit wim rpagukom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEpPBOOOpa3Has, OMpeIeIEHHBIHI
MHTErpaj, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIUHA M BBIUUCIATH
uHTerpan no popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUJIOUIAIH UIOCKUX PUTYP U O0BEMBI TEJ C MOMOIIbIO HHTErpaa;

MMETh IPEACTaBICHUE O MATEMATHUYECKOM MOJEIMPOBAHUU Ha NPUMEPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPAaBHEHU;

pemars NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLMAIBHO-Y)KOHOMHYECKOIO M
(pu3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
No HaumeHoBaHue pa3ienoB U TeM (uudposnie)
n/n NPOrpamMMsl Bcero Konrpoamsie | - IMpaxrireckie o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHOX€CTBO J€iICTBUTEIILHBIX YUCETL.
| MHorounensl. PaninoHalbHbIE ypaBHEHMS U 24 1
HepaBeHCTBA. CucTeMbl IMHEWHBIX
YpaBHEHHUI
) @Oynkuuu u rpaduku. CreneHHas QyHKIus ¢ > |
L[EJIBIM ITOKa3aTeeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHH. 15 |
HppannoHanbHble ypaBHEHUS
4 [TokazarenbHas pyakus. [TokazaTensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas pyHKIus. 13 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpudeckue BIpaKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepsiBuble pynkuuu. [Ilponssognas 20 1
9 [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS 5 )
3HaHUMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KosanyecTBo 4yacos DJIEKTPOHHBIE
No HaumeHoBaHue pa3ienoB U TeM (uudposbie)
n/n NMPOrpaMMbl Bcero Konrpoabnsie | - Hpaxririeckie o0pa3oBaTesbHbIC
padoThI padoThI pecypesI
| HccnenoBanue GpyHKIUH C MTOMOIIBIO 2 |
IIPOU3BOAHOMN
2 [TepBooOpa3Has u UHTErpas 12 1
3 I'paduku TpuroHomeTpruyecKkux QyHKIUH. 14 |
Tpuronomerpuieckue HepaBeHCTBa
4 WppanuoHnanbHble, TOKa3aTeNbHbIE U 24 |
JorapuMuyecKkue HepaBeHCcTBa
KomriekcHble yncia 10 1
HatypanbHble U 1enble yncia 10 1
CucreMsbl pallMOHAJIBHBIX, UPPAL[MOHATIBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX 12 1
YpaBHEHHM
8 3ajauu ¢ napaMerpaMu 16 1
9 IToBTOpenue, 06001IEHNE, CHCTEMAaTH3aLUs 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
No ara nugposBbIe
Tema ypoka Konrpoasbnsie | IlpakTnueckue A bp
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| MHoO)k€ecCTBO, ONEpaIK HaT 1 bubmmorexa [IOK
MHOXXECTBaMHU U UX CBOWCTBA 02.09.2025 | https://01 math.com/
bubmioreka [IOK
2 i -B 1
Huarpamr Jitiiepa-Betiiia 03.09.2025 | https://0 1 math.com/
IIpumenenue TeopeTuKo-
3 MHOXKECTBEHHOTO anmapaTta JijIsl peieHus 1 butmmorexa [IOK
pata i p 05.09.2025 | https://01math.com/
3aj1a4
Parnmonanpubie uncna. OOBIKHOBEHHBIE H
4 €CSITUYHBIE APOOH, TTPOIICHTHI 1 brbmiorexa IOK
A AAPODH, fipott ’ 08.09.2025 | https://01math.com/
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
Pannona e yucina. OOBIKHOBEHHBIC U
S| accammunsic apos, npouen, 1 buGmorera L1OK
A AAPODH, TIpott ’ 09.09.2025 | https://01math.com/
OEeCKOHEUHbIE TEPUOTUIECKUE IPOOH
6 [Tpumenenue apoOei u MPOIEHTOB JIJIst 1 bubmuorexa [IOK
pellleHus MPUKIIAJIHBIX 3a/1a4 10.09.2025 | https://01 math.com/
. [Tpumenenue npobeit ¥ MPOLIEHTOB JUJIS | bubmuorexa LIOK
pELICHNs IPUKJIAIHBIX 3a7a4 12.09.2025 | https://01 math.com/
g HelictBuTenbHble ynucaa. PanioHaibHbIe | bubmotexa [JOK
Y UppalMoHajbHbIE YU CIIA 15.09.2025 | https://01 math.com/
9 ApudmeTrueckre orneparim ¢ | bubmuotexa [JOK
JEUCTBUTEILHEIMHU YH CJIAMU 16.09.2025 | https://01 math.com/




Monyb 1eMCTBUTEIBHOIO YKHCA U €ro bu6mmoreka [JOK
10 .
CBOMCTBa 17.09.2025 | https://01 math.com/
[TpubmmxEHHBIE BRIUMCIICHUS, TTPABUIA
11 OKPYTJICHUS, IPUKUIKA U OLICHKA bubmorexa HOK
PYIICHITA, TIPHICIALA 1 oI 19.09.2025 |  https://01 math.cony
pe3ybTaTa BHIYUCICHHUI
OCHOBHBIE METO/IbI PEIICHUS 1EbIX U
12 00HO-PAIIMOHAJIBHBIX VDABHEHUN U bubmorexa HOK
APODHOPalt P 22.09.2025 | https:/01math.com/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS IEJBIX U
13 00HO-PAIIMOHAJILHBIX VPABHEHUN U bubmorexa LIOK
AP pall yp 23.09.2025 | https://01math.com/
HEPaBEHCTB
OCHOBHBIC METO/IbI PEIICHUS IEBIX U
14 00HO-pALMOHANBHBIX YPABHEHUI U Eubmiorexa IOK
APODHO-Palt P 24.09.2025 |  https:/01 math.com/
HEPaBEHCTB
MHoro4seHsl OT OJHOW MEPEMEHHOM .
15 Jlenenne MHOro4uJieHa Ha MHOTOUJIEH C bubmorexa [OK
26.09.2025 | https://01math.com/
octaTtkoM. Teopema besy
16 MHoOro4JjieHsl C MeIbIMU bu6mmoreka [JOK
kod(punmentamu. Teopema Buera 29.09.2025 |  https://01math.com/
17 Pemienne cucreM JIMHENHBIX YPaBHEHUN bubmorexa TIOK
P 30.09.2025 |  https://01math.com/
18 Pemenune cucteM IMHENHEBIX YpaBHEHUHU bubmorexa HOK
yp 01.10.2025 | https://01math.com/
Marpuiia cucTeMbl JUHEUHBIX
19 ypaBHeHHI. OnpeenuTenb MaTpPULIbl bubmmorexa [IOK
2x2, ero reoMeTpuYeCK1il CMBICI U 03.10.2025 | https://01math.com/

CBOfICTBa; BBIYHCIICHUEC €I'0 3HAYCHUA




Onpenenuresb MaTpUIIbl 2X2, €ro

20 reOMETPUYECKUNA CMBICIT U CBOMCTBA; Bubmioreia OK
P ’ 06.10.2025 | https://01 math.com/
BBIUHCIIEHUE €r0 3HAUCHUS
71 IIpumenenue onpenenuTens s bubmmoreka LIOK
pELIEHHs] CUCTEMBI JIMHEHHBIX YPaBHEHUI 07.10.2025 | https://01 math.com/
2 Pemenue npukiaaaHbIX 3aa4 ¢ IOMOIIBIO bubmmoreka LIOK
CHCTEMBI TMHEHNHBIX YPABHEHUM 08.10.2025 | https://01math.com/
3 Pemenue npukiIaaHbIxX 3aa4 ¢ IOMOIIBIO bubmmoreka LIOK
CUCTEMBI JIMHEWHBIX YPABHEHHI 10.10.2025 | https://01math.com/
KonTponbsHas padora: "PannoHanbHbIe
24 aBHEHHUs U HepaBeHCTBA. CUCTEMBI bubmmorexa [IOK
YPaBH PapeHetRa. 13.10.2025 | https://01math.com/
JTMHEWHBIX ypaBHEHUN
DyHKIMS, CIOCOOHI 3aMaHNUs (PYHKIIMH.
25 BzaI/INLIIHO oOpaTHbIE (I)I[HK Hn(by ’ bubmmorexa [IOK
P R 14.10.2025 |  https:/01math.com/
Komnosumus GyHkumii
26 I'padux pyHKIIMU. DIeMeHTapHbIE bubmmoreka LIOK
npeoOpazoBaHus rpauKoB GyHKIUI 15.10.2025 | https://01 math.com/
O6nactb onpeneneHus U MHOXECTBO
27 3HaueHui pyakuuu. Hym dyHKImn bu6amorexa [IOK
M YHICLUH. 17.10.2025 | https://01math.com/
[TpomexxyTKH 3HAK MOCTOSIHCTBA
UYETHbIE U HEYETHBIE KLWU.
28 [Tepuonnueckue ¢ (}()YEHHH OMEXYTKH butmmorexa [IOK
PHOA Y. 1P i 20.10.2025 | https://01math.com/
MOHOTOHHOCTH (pyHKLHU
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Y YMBI GyHicL bu6moreka [JOK
29 Haubonbiiee n HauMeHbIIIee 3HAYCHIE
21.10.2025 | https://01math.com/
(GYHKIMY HA TPOMEKYTKE
30 Jlunetinas, kBagpaTH4IHas U JPOOHO- Bbu6moreka [JOK
IuHelHas GyHKuun 22.10.2025 | https://01math.com/




31 DJIeMEHTapHOE UCCIIEA0BAaHUE U bu6mmoreka [JOK
MOCTpOEHHUE TPaUKOB ITHX PYHKIIHI 24.10.2025 |  https://01math.com/
DJIeMEHTapHOE UCCIIEOBAHUE U bubmotexa [JOK

32 .

MOCTPOEHUE TPaPUKOB ITUX (PYHKIIMH 27.10.2025 | https://01math.com/

13 Crernensb ¢ 1esbIM 1okaszaTteneMm. bunom bubmuotexa [JOK
Herorona 28.10.2025 |  https://0 1 math.com/

34 Crernenb ¢ 1esbIM MoKazaTeneMm. bunom bubmuotexa [JOK
Herorona 29.10.2025 | https://0 1 math.com/
CrenenHast yHKIHS ¢ HATYPaJIbHBIM U

35 HEIBIM HOKa(zZTeJ'IIlGM. Eé CB};)I;ICTBa 5 Bubmiorexa LIOK

31.10.2025 | https://01math.com/
rpadux

36 KonTponbHas padora: "CreneHHas bubmotexa [JOK
¢ynkus. E€ croiicTtBa u rpadux" 10.11.2025 | https://01 math.com/

37 ApudmeTrueckuil KOpeHb HaTypaIbHOI bubmmoreka [IOK
CTEMEHH U €ro CBOMCTBA 11.11.2025 | https://01math.com/

13 ApudmeTrnuecknuil KOpeHb HATypaIbHOI bubmmorexa [IOK
CTEIEHU U €r0 CBOWCTBA 12.11.2025 | https://01math.com/

39 [Tpeo6Gpa3oBaHMs YHCIOBBIX BRIPaKECHUH, bubmmorexa LIOK
COZIEPIKAILNX CTEIIEHU U KOPHHU 14.11.2025 | https://01math.com/

40 [IpeoOpa3zoBaHUs YMCITOBBIX BEIPAKCHUH, bubmmorexa [IOK
COJIEpIKAIUX CTETIEHU U KOPHU 17.11.2025 | https://01math.comy/

41 [TpeoOpazoBaHuUs YK CIOBBIX BHIPAKEHUH, bubmuorexa LIOK
COJIEPIKAIUX CTETIEHU U KOPHU 18.11.2025 | https://01math.com/
Uppanmonansubie ypaBHeHUsI. OCHOBHBIE

42 MSTpoz[LI pelieHus I/Z/Il):)paHI/IOHaJ'II)HBIX bu6mmorexa [IOK

19.11.2025 | https://01math.com/

YpaBHEHHI




Wppauuonansubie ypaBHeHUsl. OCHOBHbIE

43 METOJIBl PEIICHUS MPPAIMOHAIbHEBIX bubmorexa OK
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13 Touka pa3pbiBa. ACUMIITOTHI I'Pa(UKOB bubmotexa [JOK
GyHKIUH 14.04.2026 | https://01 math.com/
114 CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA bubmuoreka LIOK
OTpe3Ke 15.04.2026 | https://01 math.com/
115 CpoiicTBa pyHKIHI HEMPEPHIBHBIX HA bubmoteka [JOK
OTpE3KE 17.04.2026 | https://01math.com/




116 MeTtoa MHTEepBAJIOB JIJIsl pELICHUs bubmotexa [JOK
HEPaBEHCTB 20.04.2026 | https://01math.com/
17 MeTton MHTEepBaIOB AJIs pEUICHUS bubmmoreka LIOK
HEPaBEHCTB 21.04.2026 | https://01math.com/
118 MeTox HHTEpBAJIOB IS PELICHUS bubmmoreka LIOK
HEPaBEHCTB 22.04.2026 | https://0 1 math.com/
119 [IpuMeHeHue CBOMCTB HENPEPBIBHBIX bubmuotexa [JOK
(GyHKUMN 11 pelieHus 3a1a4 24.04.2026 | https://01math.com/
120 [IpumeHeHnE CBOMCTB HEMPEPHIBHBIX bubmmorexa [IOK
GYHKIUN 1151 peleHus 3a1a4 27.04.2026 | https://01math.com/
121 [TepBas u BTOpas mpou3BOIHbIE (QYHKIIUU 78.04.2026 Etlfff/lj(()) IT;I:}I];I:SHI](/
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YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIHIA 12.05.2026 | https://01math.com/
129 [Ipou3BonHast CyMMBbI, IPOU3BEICHUS, bubmotexa [JOK
YaCTHOTO ¥ KOMIIO3UITUU (PYHKIIHIA 13.05.2026 | https://01math.com/




[IpousBomHast CyMMBbI, TPOU3BEICHUS, bubmotexa [JOK

130 . 1
YaCTHOT'O ¥ KOMITO3UITUU () YHKIIUH 14.05.2026 | https://01math.com/
bu6mmoreka [JOK

131 K 6ora: "I1 " 1 1

OHTPOJIBHAA PaboTa POHMSBOAHAA 18.05.2026 | https://01math.com/
[ToBTOpeHue, 06odIICHNE, Bbu6moreka [JOK

132 . 1
cUCTeMaTH3alus 3HaHuit: "Y paBHeHus" 19.05.2026 | https://01math.com/
133 [ToBTOpenue, 0000IICHNE, | bubmioreka [IOK
cucremMaTu3anus 3Hanuil: "OyHxuun" 20.05.2026 | https://0 1 math.com/
bu6mmoreka [JOK

134 14 0 1 1

TOrORA KORIPOIBEAL pEOLE 22.05.2026 |  https:/01 math.cony
bubmioreka [IOK
135 Hrorosasi KOHTpOJIbHAS paboTa 1 1 25.05.2026 | hitps://01 math.com/
[ToBTOpenue, 0600IICHNE, bu6mmoreka [JOK

136 . 1
CHCTEeMaTH3aIlHs 3HAaHUH 26.05.2026 | https://01math.com/

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Hara uudposbIe
Tema ypoka Koutpoabubie | IlpakTHueckue
n/n Bcero U3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[IpuMmeHnenue Nponu3BOIHON K
1 UCCJIEIOBAHNIO (DYHKIIMH Ha 1 bubmiorexa LIOK
! Y 02.09.2026 | https://01math.com/
MOHOTOHHOCTb M 3KCTPEMYyMBbI
IIpumeHeHre NPOU3BOAHOMN K
2 UCCIICIOBAaHUIO QYHKITUN Ha 1 bubmorexa [OK
! yHi 04.09.2026 | https://01math.cony
MOHOTOHHOCTb ¥ 3KCTPEMYMbI
[IpumeHenne npon3BOIHON K
3 ucciaenoBanuio GyHKIUN Ha 1 bubmorexa TIOK
i 07.09.2026 |  https://01math.cony
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpumeHenne npon3BOIHON K
4 WCCIIeNOBaHUIO QYHKIIUN Ha 1 bubmorexa [OK
i 08.09.2026 |  https://01math.cony
MOHOTOHHOCTh M KCTPEMYyMBbI
IIpumeHenne npou3BOIHON K
5 UCCJIEJIOBAHNIO (DYHKIIMH Ha 1 bubmorexa [OK
! yHE 09.09.2026 | https://01 math.comy/
MOHOTOHHOCTb M 3KCTPEMYyMBbI
[Ipumenenne nponu3BOIHON K
6 WCCIIeNOBaHUIO QYHKIIUNA Ha 1 bubmorexa TIOK
yH 11.09.2026 | https://01math.com/
MOHOTOHHOCTh ¥ 9KCTPEMYyMBbI
Haxoxnenue HanOoNbIIEro U
7 HAUMEHBIIEr0 3HaUYCHUS HENPEPBIBHON 1 bubmmorexa [IOK
pep 14.09.2026 |  https://01math.com/
(GYHKIIUHM Ha OTpe3Ke




Haxoxnenue HanboIbIIETO U

8 HaMMEHBIIIEr0 3HAYCHUS HEIPEPHIBHON bubmorexa TIOK
pep 15.09.2026 | https://01math.com/
(bYHKIIUHM Ha OTpe3Ke
Haxoxnenne HanOONbIIErO U
9 HauMEHBIIEro 3HAYEHUS HEIIPEPBIBHON bubmorexa HOK
pep 16.09.2026 |  https://01math.com/
(GyHKIMH Ha OTpe3Ke
Haxoxneane HanOoIbIIEro U
10 HaUMEHBIIETro 3HAUYEHUSI HeNPEPLIBHON bubmorexa TIOK
pep 18.09.2026 |  https://01math.cony
(yHKIIUY HA OTPE3KE
Haxoxnenne HanOOnbIIEro 1
11 HauMEHBIIIEr0 3HAYECHUS HEPEPhIBHOU bubmorexa HOK
pep 21.09.2026 | https://01math.com/
(GYyHKIMH Ha OTpe3Ke
Haxoxnenue HanOonbIIEro U
12 HauMEHBIIIEr0 3HaYE€HHUS HEPEPLIBHOU bubmmorexa HOK
pep 22.09.2026 | https://01math.com/
(GYHKIMM Ha OTpe3ke
IIpuMeHeHne IPONU3BOTHON HJIA
13 Helljxonc E€HUS H;)I/IJI miro :meHHﬁ B bubmorexa HOK
A e P 23.09.2026 | https://01 math.com/
MPUKJIAAHBIX 3a7a4ax
IIpuMeHneHune nponu3BOAHOMN IS
14 foom E€HHUA HSIl)I/IJ'I miro :HICHI/I}I B bubmorexa LHOK
A YAWEro p 25.09.2026 |  https://01math.com/
MPUKJIAAHBIX 3a7a4ax
IIpumeHnenre TpOU3BOAHOM IS
L5 OMpeIeNICHUs] CKOPOCTH U YCKOPEHUS bu6mmnoreka [JOK
mpoiiecca, 3aJanHoro (popmyson umm 28.09.2026 | https://01math.com/
rpagukom
16 [IpumeHenne npon3BOIHON I bubmmoreka [IOK
OIPEEIEHNS] CKOPOCTU M yCKOPEHUS 29.09.2026 | https://01math.com/




mpoiiecca, 3aJanHoro (Gpopmyson uim

rpagukom
. bubmotexa [JOK
17 K
OMTIOSHIINS PyHKIL 30.09.2026 | https://01math.com/
N bu6moreka [JOK
1 K
8 OMIIOSHLKS QYHKL M 02.10.2026 | https://01math.com/
. bu6moreka [JOK
1 K
? OMIIOSHLKS QYHKLHA 05.10.2026 | https://01math.com/
20 I'eomerpuyeckue oOpas3bl ypaBHEHUH Ha bubmmorexa [IOK
KOOPJIMHATHOM MJIOCKOCTH 06.10.2026 | https://01 math.com/
)1 I'eomerpudeckue 0O6pa3bl ypaBHEHUH Ha bubmotexa [JOK
KOOPAMHATHOM MJIOCKOCTH 07.10.2026 | https://01 math.com/
2 Kontponbshas pabora: "Mccnenoanue bubmuoreka IIOK
(GYHKIMHA ¢ TOMOIIbIO TPON3BOAHON" 09.10.2026 | https://01 math.com/
[TepBooOpa3Has, OCHOBHOE CBOWCTBO bubmoteka IJOK
23
MepBOOOPA3HBIX 12.10.2026 | https://01math.com/
[TepBooOpa3HbIe ATEMEHTAPHBIX
24 ¢bynkuii. [IpaBuna HaX0XIeHUS bu6amorexa [IOK
YHKIHR. TP A 13.10.2026 | https://01math.com/
11epBo00pa3HbIX
[TepBooOpa3HbIe 31eMEHTAPHBIX
25 ¢dbynaknui. [TpaBuna HaX0XKICHUS bubmorexa [OK
VI, 1P 8 14.10.2026 | https://01 math.cony
epBOOOPa3HBIX
26 Huterpan. I'eoMeTprUeCcKrii CMBICI bubmotexa [JOK
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o opmyne Herotona-Jleitonuma 19.10.2026 | https://01math.com/
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[Ipumenenue nHTErpaia s
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Tel
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Pemenune TpuroHoMeTpUYECKUX bubmuorexa LIOK
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Kontponwsnas pabora: "['paduku
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ypaBHEHHI
[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYeCKUX 3a/1a4 1 3a/1a4 U3
101 pa3IUyHBIX 00acTel HAYKH U peabHOM buommorexa [IOK
17.03.2027 | https://01math.com/
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ypaBHEHU"
105 PannonansHble ypaBHEHUS € bubmuorexa LIOK
rnapamMeTpamMmu 31.03.2027 | https://01math.com/
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bu6mmoreka [JOK
135 n 3 1 1
Toropas KOHTPOIbHAA pabota 24.05.2027 | https://01math.com/
136 [ToBTOpenue, o6o0mIeHNHE, | bubmioreka [IOK
cCHUCTEMAaTH3aIUsI 3HAaHUHU 25.05.2027 | https://01 math.com/
OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KJTIACC

Kon
NMPOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble IpeAMeTHbIE Pe3y1bTaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

Yuca ¥ BIYUCIEHUS

1.1

OnepupoBarh MOHATUSMHU: pPAaLlMOHAIBHOE U JACHCTBUTEIBHOE 4YHCIIO,
OOBIKHOBEHHAs U JAECATUYHAS P00k, IPOLIEHTHI

1.2

BeInmoaHATh apI/I(l)M CTUYCCKUC  Ollcpalluu C palyvOHaJIbHBIMHU n
JIeHCTBUTEIBHBIMU YHCIAMU

1.3

BrmomHATE HpI/I6J'II/I)KéHHBIC BBIYUCIICHUS, HCII0JIb3YA IpaBuJia
OKpYyTIJICHUSA, ACJIaTh IPUKUIKY U OLICHKY pE3yJibTaTa BEIUM CIICHUH

1.4

OnepupoBaTh NOHATUSAMHU: CTEIIEHb C LEJBIM [TOKAa3aTeIeM, CTaHJapTHAS
dopma 3anucH 1eWCTBUTEIBHOIO YUCIA, KOPEHb HATypajbHON CTEINEHH;
UCIOJIb30BaTh MOAXOAAUIYI0 (HOpPMY 3alUCH AW CTBUTEIbHBIX YHCET JJIS
peLIeHNS TPAKTUYECKUX 3aa4 U IIPEACTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC U TaHI€HC IMPOU3BOJIBHOTO
yriia; HCIOJb30BaTh 3alKMCh MPOU3BOJBHOIO yria 4Yepe3 OOpaTHbIe
TPUTOHOMETPUYECKIE (YHKITHH

YpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, 11€JI0€,
palyoHaIbHOE, UPPaLMOHAIIbHOE YPaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BeimonHAT mpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAXKEHUH U
pelaTh TPUTOHOMETPUUECKHE YPAaBHEHHUS

2.3

BoinonHaTe npeoOpa3zoBaHus LENbIX, PALHOHAIBHBIX U UPPALIMOHAJIBHBIX
BBIPDAKEHUN M pelaTh OCHOBHBIE THIIBI LIEJBIX, PALMOHAIBHBIX U
MppalOHaIbHBIX YPABHEHUN U HEPABEHCTB

24

[IpumeHATs ypaBHEHHS W HEPAaBEHCTBA JJI PEUICHUS MaTEMaTUYECKHX
3a/1a4 W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U PEalbHOW KH3HU

2.5

MogenupoBaTh pealbHbIE CHTyallMH Ha SI3bIKEe anreOpbl, COCTABIATH
BBIPaXKEHUS, yPaBHEHHUsI, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4M, UCCIIEN0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIB30BAHUEM arrapaTa anreopbl

OyHKUINU U rpaduKu




OnepupoBaTh MOHATUAMH: (QYHKUMS, CIOCOOBI 3aJaHus (QYHKIHH,

3.1 o0iacTh OIpeAesNeHUs M MHOXKECTBO 3HadeHMH (QyHKUuH, rpaduk
(GyHKLIMH, B3aUMHO 00paTHbIE QYHKLIUU
39 OnepupoBarh MOHATUSMHU: UYETHOCTh M HEYETHOCTh (DYHKIUH, HYIHU
' (GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHHs] ypaBHEHUI
34 Crpouts ¥ uuTaTh TrpaQUKd JUHEHHON (QYHKIMH, KBaJpaTHUHON
' (GYHKIMH, CTEMEHHON (QYHKIMH C €M IT0Ka3aTeeM
Ucnonb3oBath rpaduku GYHKIWMN JUIS HCCICNOBaHHUS MPOIECCOB U
35 3aBUCUMOCTEW INpPH PELIEHUM 3aJad U3 JIPYTMX Y4eOHBIX NPEIMETOB U
' pea’bHON JKM3HM, BBIpaKaTh (OPMYJaMU 3aBHCUMOCTH  MEKIY
BEJIMYMHAMU
4 Hauyana matematuyeckoro ananmsa
41 OnepupoBaTh HOHATHSIMH: IOCIENOBAaTENbHOCTh, apudmeTHyeckas u
' reOMETPUYECKast IPOrpeccuu
OnepupoBarh MNOHATHSIMHU: OECKOHEUYHO YOBbIBaIOLasi reoMeTpudecKas
4.2 nporpeccusi, cymMma OECKOHEUYHO YOBIBAIOMIEH T'e€OMETPUUYECKOU
IIPOrPECCHH
43 3amaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU
44 Hcnonws30oBaTh CBOMCTBA IMOCIHEIOBATEIHOCTEM W MPOTrPECCUM st
' pelIeHUs] peajbHbIX 3a/1a4 MPUKJIAJHOrO Xapakrepa
5 MHoxecTBa U JOruKa
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONEPAIIMU HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JJjsi  ONMCAHUS
5.2 peasbHBIX MPOIIECCOB U SIBICHUH, TPH pEIICHUH 33124 U3 APYTUX y4eOHbIX
IPEAMETOB
53 OnepupoBaTh NOHATHSMM:  ONpENEICHHE, Teopema, CIEICTBHUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJ1bTATHI 0CBOCHHUS OCHOBHOM
NpoBEPsIeMOro .
o0pa3oBaTeIbHOM MPOrpaMMbI CpeAHero 001ero 00pa3zoBaHus
pe3yJibTara
1 Yucna v BEIYMCIEHUS
OnepupoBaTh MOHATUSMH: HATYypaJbHOE, 1[€JI0€ YUCIO0; MCHOJIb30BaTh
1.1 MPU3HAKA JEIMMOCTH ILENBIX YHCEN, PAa3J0KEHUWE YHWCIIa Ha TPOCTHIE
MHOYHUTEIH JJIs peleHus 3a/1a4
1.2 OnepupoBaTh NOHITHEM: CTENEHD C PAllMOHAIBHBIM OKAa3aTEIEM




1.3

OnepupoBaTh NOHATUAMU: JIOrapu (M YUCIIa, JECITUUHBIE U HATypalbHbIE
JorapuMel

YpaBHEHUS U HEPABEHCTBA

2.1

[IpumeHsTh CBOMCTBa CTENEHU M NpeoOpa3oBaHUS BBIPAKEHUH,
ONEepUpOBaTh IMOHATUSAMHU: IOKA3aTEIbHOE YPaBHEHHWE WM HEPAaBEHCTBO;
pelaTh OCHOBHBIE THIIBI T0KA3aTEIbHBIX YPABHEHU U HEPABEHCTB

2.2

BeimonssaTs npeoOpa3oBaHUs BBIpAXKEHUHM, COJAEpXKAIIMX JIOrapu (MBI,
OIepUpPOBaTh MOHATUAMU: JIOTAaPUPMHUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YpaBHEHHI U HEPABEHCTB

23

Haxonuts perieHus npoCcTEHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ pelIeHueE;
UCIOJI30BaTh  CUCTEMY JIMHEHHBIX YpPaBHEHUH Ui pELICHUS
IIPAKTUYECKUX 3a1a4

2.5

Haxomuth PEUICHUA HpOCTCfII.HHX CUCTEM u COBOKyrIHOCTGﬁ
PairuOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.6

MopnenupoBaTh peajibHbIE CHUTYyallMH Ha S3bIKE anreOpbl, COCTaBISATh
BBIPA)KEHUS, YPAaBHEHUsI, HEPABEHCTBA U CHCTEMBI M0 YCIOBHIO 3a7a4H,
UCCIIEZIOBATh IIOCTPOCHHbIE MOJIEIM C MCIOJIb30BAaHUEM armapara
anreOpbl

OyHKUMU U rpaduKu

3.1

OnepupoBarh MOHATHSIMH: TEpHOAUYECKasT (QYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTU (YHKIIMH, TOYKH dKCTpeMyMa (YHKIIMH, HaHOONbIIee U
HauMeEHbIIIee 3HaUeHUsT PYHKIIMHA Ha TPOMEKYTKE; HCIOIh30BATh UX IS
uccleoBaHus QYHKINH, 33IaHHON rpauKOM

32

OmnepupoBaTh NOHATHUSAMH: TpaUKH MMOKA3aTEIBHOHN, JorapudMudeckoi
U TPUTOHOMETPUYECKHX (YHKUUH; M300paxkaTh MX Ha KOOPAWHATHOMN
IJIOCKOCTH Y MCIIOJIB30BATh IS PELICHUSI YPABHEHUN U HEPABEHCTB

33

N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH Tpa(uKu JTMHEHHBIX
YpPaBHEHMII M HCIOJIB30BAaTh MX I PELIEHUS CHCTEMBbl JIMHEHHBIX
ypaBHEHUM

34

Hcnonp3oBath rpaguku GYHKOUH IS MCCleloBaHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX y4eOHBIX TUCIHUILTUH

Hagana MmaTeMaTH4ecKOro aHajan3a

4.1

OnepupoBaTh NOHATUSIMH: HENpepbiBHAsS (GYHKIMS, MPOU3BOIAHASL
(GYHKIMM, WCMOIb30BAaTh TI'E€OMETPHUECKUH U (U3HUYECKHH CMBICT
MPOM3BOIHOM JJIs pELIeHUs 3a]1a4

4.2

HaxomuTh mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIUH, BBIYHUCIATH
POU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO ()YHKIIHIA

43

Hcnonp3oBaTh NPOM3BOAHYIO JUISL  UCCeNOBaHUS  (YHKIUMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSATh Pe3ybTaThl UCCIETOBAHUS K
MOCTPOEHUIO TpauKoB




Hcnons3oBaTh MPOU3BOAHYIO JJIA HAXOXACHUA HAWITYYIICIO PCHICHUA B

44 HOPUKIIAJHBIX, B TOM YU CIIE€ COIIMAJIbHO-3KOHOMUY €CKUX, 3a/la4ax

45 OmnepupoBaTh MOHATUSAMH: II€pBOOOpa3Hasi M MHTErpajl; IMOHUMATh
' FEOMETPUYCCKUI U (PU3UUECKUI CMBICIT HHTETpaja

46 Haxonute mnepBooOpa3Hble 3JIEMEHTAPHBIX (QYHKUUN, BBIYUCIATH
' uHTerpal no gopmyne Hetorona — JleliOnuna

47 Pemiates npukiagHble 3a1a4, B TOM YHCJIE COLUATBHO-IKOHOMHYECKOT0 U

(Gu3MUecKoro xapakTepa, CpeCTBAMU MaTEMaTHUECKOr0 aHAJIN3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii 21eMEHT COepPKAHUS

Kon
1 Uucna v BelUMCIEHUSA
Panmonansuble  uymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, TPOIEHTHI,
OeCKOHEUYHBIE  TNepuoauveckue  apodbu.  ApudpmeTndyeckue  omepanud ¢
1.1 palMoOHaIbHBIMU YHCJIaMU, IpeoOpa3oBaHus YUCIOBBIX BbIpaxxeHuil. [Ipumenenue
IpoOel 1 MPOLEHTOB JJIs pElIeHUs NPHUKJIAJHBIX 3a/Jad U3 Pa3jMuHbIX OTpaciel
3HAHUH U peabHON KU3HU
JeilictBurenbHbple  uuciaa.  PanuoHanbHble M MppalUOHAJbHBIE — YHCIA.
1.2 ApudpmeTnueckue omnepauuud C ACHCTBUTENbHBIMM uuciaaMu. [IpuOnmxEHHbIE
BBIYMCIICHNUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYMCIICHUN
Crenenb ¢ nenslM nokaszareneM. CrannaptHas ¢opma 3alucH e CTBUTEIHLHOIO
1.3 yucia. VMcnone3oBanue noaxoxasmend (Gopmbl 3allUCH ACUCTBUTENBHBIX YUCET IJIs
pellIeHus MPaKTUYECKUX 3a/1au U NIPEICTaBICHNS JaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypasbHOH creneHu. [leificTBus ¢ apupmMeTHUeCKUMHU
' KOpHSIMU HaTypaJIbHOM CTEIEHU
15 CHHyC, KOCHMHYC W TaHI'€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YU CIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOX/IECTBEHHBIE TPE0OPa30BaHUS
29 [TpeobpazoBanue TPUTOHOMETPHYECKUX BBIpaKCHU. OcHOBHbIE
’ TpPUTOHOMeETpUYecKue (HopMyJIbl
53 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHcTBO, pemieHue HepaBeHCTBA. Meton
MHTEPBAJIOB
24 Pemienue nenbix ¥ ApoOHO-pallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenne nppanoHanbHbIX YPAaBHEHUM U HEPABEHCTB
2.6 Pemenue TpUroHOMETpUYECKUX ypPaBHEHUI
57 ITpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PELIEHUIO MaTEMAaTUUECKUX 3a7a4 U 3a/1a4
' 13 pa3IMYHBIX 00JIaCTEH HAYKH M PeabHOM KU3HU
3 ®OyHKIMU ¥ rpaduKu
31 @Oynkuus, crnocoObl 3aganus QyHkuuu. ['padux dynkumu. B3ammuo oOpatHbie
' GyHKIMH
39 OOnacte ompeneneHuss M MHOXKECTBO 3HaueHMH ¢yHkuun. Hymm  QyHxmmm.

[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKITHH




33 Crenennas (pyHKIHS C HATYpaJIbHBIM U IIEJIBIM MOKa3areneM. E€ cBolicTBa u rpaduk.
' CaoticTBa 1 rpaduK KOPHS n-0OH CTETIEHU
14 Tpuronomerpudeckas OKpPYKHOCTb, OINPENEICHHE TPUTOHOMETPUYECKUX (YHKIIHMA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananmsa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCTeN0BaTelbHOCTEH. MOHOTOHHBIE
' [OCIIEI0BATEILHOCTH
Apudmernueckass M TreoMeTpudeckas Mporpeccuu. beckoHeuHo yObIBaromias
49 reomerpudeckas nporpeccus. CymMmma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUUECKON
' nporpeccur. dopmyna CIOKHBIX IPOLEHTOB. VCIONB30BaHUE MPOrpPECCHM IS
pelIeHHs peajbHbIX 3a/1au MPUKJIAAHOTO Xapakrepa
5 MHosxecTBa H JIOTHKa
MHoxecTBO, omepauuMu Haja MHoOXecTBamH. J[[uarpammbl Ditnepa — BenHa.
5.1 [IpumeHeHue TEOpPEeTUKO-MHOXKECTBEHHOIO amnmnapara i ONHCaHUS pPealibHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3324 U3 JPYTUX Y4eOHBIX IPEIMETOB
52 Onpenenenue, Teopema, CIEACTBUE, 1OKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BelUMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN
1.2 Crernenb ¢ pallMoHaJIbHBIM MTOKa3aTesneM. CBOMCTBa CTEEHU
1.3 Jlorapudm uncna. JlecsTHuHbIE U HATypaJbHbIE JIOrapHU(PMBbI
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 [TpeoGpa3oBaHue BEIpAKEHUH, COAEPIKALINX JIOTapUPMBI
29 [IpeoOpazoBanue BeIpaXXKEHUH, COAEPKALIUX CTENEHU C PalliOHAIBHBIM
' oKa3aTeaeM
23 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 IToka3aTenbHbIE ypaBHEHHUS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHUS U HEpaBEHCTBA
r 6 CucreMbl JIMHEWHBIX YpaBHEHUW. PenieHue MNpUKIAaIHBIX 3a/ad C IOMOILbIO
’ CHUCTEMBI JJUHENHBIX YPaBHEHUI
2.7 CucreMbl M COBOKYITHOCTH PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHue ypaBHEHUHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEeMaTHYECKUX
' 3aJ1a4 U 3a]1a4 U3 pa3InyHbIX o0JacTell HAayKH U peasibHOM JKHU3HU
3 OyHKIUY U TpapuKu




@Oynkuus. Ilepuonnueckue ¢yHkuuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH.

3.1 MaxkcumyMbl U1 MUHUMYMBbl QyHkuuu. HauGombliee u HauMeHblee 3HAUYEHUE
(GYHKIMY HA TPOMEXYTKE

3.2 Tpuronomerpruyeckue GyHKIIUU, UX CBOWCTBA U IPaUKH

33 [Toka3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U rpaUKu

34 Hcnonp3oBanue rpadukoB GyHKIUII U1 pellieHus ypaBHEHUH U IMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB (GYHKIMH U1 MCCIEAOBAHUS  MPOIECCOB U

3.5 3aBUCHUMOCTEN, KOTOpbI€ BO3HMKAIOT IPU PEUIEHMH 3aJad U3 JPYrUX Y4eOHBIX
IIPEIMETOB U PEAIIbHON KU3HU

4 Hayana matemaTtudeckoro aHaaunsa

4.1 HenpepsiBHble pyHKIMH. MeTOA MHTEPBAJIOB AJIs PEIIEHUS HEPAaBEHCTB

4.2 ITponsBoanas pyHkuuu. I'eomeTpuueckuii 1 Gpu3nUeCcKUil CMBICI IPOU3BOIHOMN

43 [TpousBoaHble 37eMEeHTapHbIX (yHKIMHA. DOpMysbl HaXOXKJIEHHUS NPOU3BOIAHOM

’ CYMMBI, IPOU3BEACHUS U YaCTHOTO (PyHKIIMI

[TpumeHeHue HPOM3BOJHONW K MCCIEJOBAHHUIO (QYHKIMH HAa MOHOTOHHOCTb U

4.4 3KCTpeMyMbl. HaxoxeHre HauboblIero 1 HauMeHbIIero 3HaueHus: PyHKIMK Ha
OTpE3Ke
[TpumeHeHue Npou3BOIHON JJIsl HAXOXKACHUSI HAUITYUYIIeT 0 PELIeHHs B TPUKIIATHBIX

4.5 3ajayax, JUIg ONpPENENeHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysoNn Hiu
rpadpukom

4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX

47 WuTerpai, ero reoMmeTpudeckuii U Gu3NIecKuil CMBICI. BhIunciIeHne HHTerpaa mno

dopmyne HetoTona — Jleitbnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBEPsIEMOro
TpeOoBaHus

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpa3oBaHmus

Brnagenne MmeromaMu J10Ka3aTelbCTB, AJTOPUTMAMU PEIICHUS 3aJad,
yMeHHe (QOpMYIUPOBATH U ONEPHPOBATH TOHSATHUSMHU: OIpPEICICHUE,
aKcuoMa, Teopema, CJIEICTBHE, CBOWCTBO, INMPHU3HAK, JOKA3aTeNbCTBO,
paBHOCUIIbHBIC (POPMYITUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
o0OpaTHOE W MPOTHBOIOJIOKHOE YTBEP)KIACHUE, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJl MATEMaTHYEeCKOH WHIYKIIUH;
NPOBOJUTh JIOKA3aTEJIbHbIC PACCYXKICHUS TMpPH PCIICHUU 3a1ad,
OLICHUBATh  JIOTHYECKYI0  MPABWILHOCTh  PACCYXKICHUH; yMEHUE
OIEPHPOBATh TOHATHUSAMHU: MHOXKECTBO, MOAMHOXKECTBO, ONEPALUU HaJ
MHO)KECTBAMH; YMEHHE UCIIOJIH30BATh TEOPETUKO-MHOXKECTBEHHBIN
anmapar Jijisi ONMCaHUs PeaJIbHBIX MPOIECCOB U SIBJICHUH U MIPU PEILICHUN
3aJa4, B TOM UHCIE W3 JPYTHX Y4YeOHBIX MPEIMETOB; YMEHUE
OTepUPOBaTh MOHATHAMHE: Tpad, CBI3HBINA T'pad, AepeBo, UK, rpad Ha
IUIOCKOCTH;, yMCHHE 3aJaBaTh W ONKCHIBATH TIpadbl Pa3TUIHBIMU

croco0aMu; UCHOIB30BaTh rpadbl MPU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HaTypaJbHOE YUCIIO, LI€JI0€ YUCIIO,
CTEIIEHb C IIEJIBIM TOKa3aTesleM, KOPEHb HaTypajbHON CTENEHH, CTETEHb
C palMOHAJNbHBIM  IIOKa3aTelleM, CTeNeHb ¢ JIeHCTBUTEIbHBIM
nokaszareneMm, JjorapudmM uMciaa, CHHYC, KOCHHYC M  TaHI€HC
IPOU3BOJBHOIO YHCNA, OCTATOK IO MOIYJIO, PalMOHAIBHOE 4YHCIIO,
UppalOHAJbHOE  YMUCIO,  MHOXECTBA  HATypalbHbIX,  LIEJbIX,
pallOHANbHbIX, JACUCTBUTEIbHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MpU3HAKU JEJIMMOCTH, HAaUMEHBIINNA OOIIMN JenuTenb U HauMEHbIIee
ob1iee KpaTHoe, aaropuT™ EBKiIMIa Npu pelieHny 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WLIMOHHBIMH  CHCTEMAaMH  CUHUCIEHHS; YMEHHE
BBITMIOJHATH BBIYMCIIEHUE 3HAYEHUH M MpeoOpa3oBaHUs BhIpaXKEHUH cO
CTENEHsAMU M Jorapudmamu, mpeoOpazoBaHus APOOHO-PaLMOHAIBHBIX

BBIPDAKEHUN; YMEHHME OIEpUPOBATh MOHATHSAMU: IOCIEI0BATEIBHOCTD,




apudMeTHIeCcKas Mporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEUHO
yObIBaroOIasi reoMeTpUYecKass  Iporpeccusi;  yMeHHe  3a7aBath
MOCJIEIOBATEIHLHOCTH, B TOM YHCJIE€ C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEPUPOBATH MOHSATUAMH: KOMILJIEKCHOE YHMCIIO0, CONPSKEHHBIE
KOMILIEKCHBIE YK CIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uncia, opma
3alMCH KOMIJIEKCHBIX YnceN (reoMeTpruyeckas, TPUTOHOMEeTpUYecKas u
anreOpanyveckasi); yMeTh MPOU3BOIUTH apu(MeTHUYecKre IEeHCTBUS C
KOMIUICKCHBIMM ~ YMCJIaMH; TPUBOJUTH MPUMEPHl  HCHOJIB30BAHUS
KOMILUIEKCHBIX YHCEN; OMEpPUPOBATh MOHATHUAMM: MaTpuma 2x2 u 3x3,

OIIpCACIUTCIIb MATPUILLBI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHne onepupoBaTh IMOHATUSMM: PalMOHAJIBHbIE, WUPPALlMOHAIIBHBIEC,
MOKa3aTellbHbIE, CTENEHHbIE, JOrapupMUUECcKie, TPUTOHOMETPUUECKHIE
YpPaBHEHHs M HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpUPOBAThH
MOHATUSIMU: TOXKIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMA YpPAaBHEHUH M HEPABEHCTB, PaBHOCUIIBLHOCTh
YPaBHEHMH, HEPABEHCTB U CHUCTEM; YMEHHME pEIlaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C IIOMOILIBIO PA3IMYHBIX NPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C [apaMeTpPOM; IPUMEHSATH
YPaBHEHHMS, HEPABEHCTBA, UX CUCTEMBI JUIA PELICHHUS MaTeMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pa3InyHbIX oOsacTeil HAayKu U peajbHON KU3HU

YMeHHne omnepupoBaTh TMOHATUAMHU: QYHKIOHS, YETHOCTh (YHKIUH,
MEePUOANYHOCTh (DYHKIIUU, OT'PaHUYCHHOCTh (YHKIIHMH, MOHOTOHHOCTH
GyHKIHMH, SKCTpeMyM (DYHKIIMH, HanOOJbIIee U HAMMEHbIIIee 3HAUCHUS
(YHKIIUY Ha IPOMEXKYTKE, HEIpepbIBHAS (PYHKITUS, aCHMIITOTHI rpaduka
¢byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIHMH, T€OMETPUUYECKHUI U
(U3MYECKU CMBICI TPOM3BOJHON, TEpBOOOpa3Has, OnpeneaEHHbIN
WHTErpajl; yMEHHE HAXOAWTh ACUMNTOTHI rpaduka (YyHKIUU; yMEHUE
BBIYUCISATh NPOU3BOJHBIE CYMMbI, HPOU3BEACHHUS, YacCTHOIO U
KOMITO3UIINHM (PYHKIIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K Tpaduxy
GbyHKIMM;, yYMEHHE HaXOIUTh MPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BAaTh MPOU3BOJHYIO [JISi HMCCIENOBaHUS (DYHKIHA,
HAXOAUTh HAWMOOJbIIME W HAWMMEHbIINE 3Ha4YeHHUS (PYHKIUH; CTPOHUTH
rpauKd MHOTOYJICHOB C MCIOJIb30BAaHUEM armapara MaTeMaTHYeCKOro
aHalM3a; NPUMEHSATh NPOU3BOAHYIO [JI HAXOXKIEHUS HaWIy4IlIero
peuieHusl B MPUKIATHBIX, B TOM YHCJIE€ COLUUAIbHO-DKOHOMHUYECKUX H

(bU3NYECKUX 3a/1a4axX; HAXOAUTH TIOMATN U 00bEMBI (QUTYP C TOMOIIBIO




HUHTCTpaja; NpUuBOAUTb INPUMEPbBI MATEMATUYCCKOIO0O MOJCINPOBAHUA C

OMOIIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATUSMU: Tpaduk ¢GyHKOEH, oOpaTHAs
(GYHKIUS, KOMITO3UIMS (DYHKIMH, JUHEHHas (QyHKIMSA, KBaJpaTHUYHASL
byHKIMS, panuoHabHas byHKIHS, CTEIeHHas byHKIHS,
TPUTOHOMETpUYECKHUE (QYHKIMHM, OOpaTHble TPUTOHOMETPUUYECKUE
¢byHKIMM, TOKa3aTenbHas M Jorapudmuueckas (QyHKIHUH; YMEHHE
CTpPOUTh TpaUKHU H3Y4YEHHBIX (YHKIUH, BBINOJHATH NpeoOpa3oBaHUs
rpaduKoB (PyHKIHIA, UCTIOIBb30BATh IPaUKU I U3ydEHHSI IPOLIECCOB U
3aBHCHUMOCTEH, P pPEIICHUM 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB H
3aJja4 U3 peasibHOM KU3HH; BbIpakaTh (HOpMyJIaMH 3aBUCUMOCTU MEXY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA U rpaUKK (PYHKLUH I PELIEeH Usl
yYpaBHEHUI, HEpaBEHCTB M 3aJad ¢ IapamMerpamu; H300pakaTb Ha
KOOPJAMHATHOM INIOCKOCTH MHOXECTBA PEIICHUH yPaBHEHUH, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlayd Pa3HbBIX THUIOB (B TOM YHCIE Ha
MPOIEHTHI, TOJIM M YacTH, Ha JBH)KEHHE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a/1a4i U3 00JaCTU YIpaBiICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCIIOBHIO 3a/1aud, MCCJIEI0BAaTh IOJYYEHHOE pElICHUE U
OLICHMBATh TPaBAOMOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd Ha S3bIKE MATEMATHUKH; COCTABIIATH BBIPAXKEHUS,
YpPaBHECHMS, HEPAaBEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJadH,
HCCJEIOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHWEM almapara

anreOpbl, THTEPIPETUPOBATDH MOJIYUEHHBINA PE3yIbTaT

YMeHue onepupoBaTh NOHATUIMU: CpeHEE apu(pMETHIECKOe, MEANAHA,
HauOoJbIIee U HAUMEHbIIee 3HaUEeHUs, pPa3Max, TUCIepCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YHCJIOBOro Habopa; yMeHHe U3BJIeKaTh, MHTEPIPETUPOBATh
uHGOPMaLUIO, IPEACTABICHHYIO B Ta0/IMIaX, HAa TUarpaMMax, rpagukax,
OTPa’KaIOIYI0 CBOMCTBA PEANIbHBIX MPOLIECCOB U SABJICHUI; IPEICTAaBIATh
uH(pOpMAILMI0O C TOMOIIBIO TaOMUI] W JUarpaMM; HcCie0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHUCJIC C NPUMCHCHHCM Fpa(l)I/I‘ICCKI/IX
METOJIOB M  JJIEKTPOHHBIX  CPEICTB, TIpadUUYeCKd HCCIeA0BaTh
COBMCCTHBIC Ha6JIIO,Z[eHI/I$I C IIOMOLIbIO auarpaMm paCcCCUBaHUA H

JIMHENHOW perpeccuu




YMeHue onepupoBaTh MOHSATHUSMU: CIy4aWHBIM ONBIT W CiIy4dailHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOTO COOBITHSI; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJb30BaHHEM TpadUueCcKUX METOAOB; MPUMEHSTh
(GOpMYJIBI CIOKEHHUSI U YMHOXKEHHS BEpOSTHOCTEH, (HOopMyIry MOJHOM
BeposATHOCTH, (hopmyiry bepHysmn, komOuHaTOpHBIE (PAKTHI U HOPMYIIHI,
OLIEHUBATh BEPOSITHOCTH pPEATbHBIX COOBITUN; yMEHHE ONEepHpPOBAThH
MOHATHAMU: CllydailHasi BeJIMYMHA, paclpellelieHue BEpOATHOCTEH,
MaTeMAaTUYECKOE OXHUJAHHWE, NUCIEPCUs U CTaHAAPTHOE OTKJIOHEHUE
CIIy9aiiHOW BEJIMYMHBI, (QYHKIMU paclpenesiecHus ¢ IUIOTHOCTH
PaBHOMEPHOIr0, II0Ka3aTeJIbHOTO M HOPMAJIbHOIO pPACHpPEEICHUI;
YMEHHE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpPENCICHUNA I
pelieHus 3a7av; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJBIIMX YHCE,
METO/IbI BBIOOPOYHBIX HCCIIEAOBAaHUN; YMEHHE NPUBOAUTH IMPUMEPHI
MPOSIBJICHHUS 3aKOHA OONBLIMX YWCET B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHUE OIEepUPOBATh NOHATUSMU: COUETaHUE, IE€PECTaHOBKA,
YHCIIO COYETaHWW, YHCIO TMEepecTaHOBOK; OuHoM HbioTOHA; yMmeHue
MPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKIICHUS JIJIsl pEIICHUs 3a1a4;
OLICHUBATH BEPOATHOCTH peaJIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJZI€NIb U HHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh IMOHATHSMHU: TO4YKA, MpsAMas, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIrja, IUIOCKUH Yroll,
JBYTPaHHBII YroJi, TPEXTPAaHHBIA YroJ, CKPELIMBAIOLIMECS NpPSAMBIE,
MapaJUIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEH, YroJl
MEXAY MIPSIMBIMH, YIOJl MEXKIY NPSAMOM U IUIOCKOCTBIO, YrOJl MEXKIY
IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEKIY
IPSMBIMH, PACCTOSTHUE MEXIY IIOCKOCTAMHU; YMEHHUE UCIOJIb30BaTh IIPU
pelLIeHNN 3a/la4y u3ydyeHHble (PAKThl U TEOPEMbl MJIAHUMETPHH; YMEHUE
OLICHMBATh pPa3Mepbl OOBEKTOB OKPYXAIOIIEro MHpa; CTPOUThH
MaTeMaTU4YECKUE MOJEIM C IIOMOIIBIO TI'E€OMETPUYECKUX IOHATHH H

BCJIIMYUH, p€IIaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUAMU: IUIOMIAAL GUTYPBI, 00bEM GUTYPHI,
MHOTOI'PaHHUK, MPaBUIIbHBI MHOTOI'PAaHHHMK, CEYEHHE MHOTOTPaHHUKA,
KyO, MapajuiesienuIiesl, mpu3Ma, NHpamMuaa, (QUrypa u TOBEPXHOCTh
BpalieHus, TUINHAP, KOHYC, map, cdepa, miomanas chepsl, MIOMAIL
MOBEPXHOCTH IMHPAMUJIBI, MPU3MbI, KOHYyCa, MHJIMHApPA, 00BEM KyOa,

MPSAMOYTOJIBHOIO Mapajuiesienuneaa, MUpaMHuabl, TPU3MBblL, LHJIMHAPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUs KOHYCAa M LUJIMHAPA,
IapajuiebHble OCH WM OCHOBAaHHIO, CEYEHHE I11apa, INIOCKOCTD,
Kacaromasicss ceppl, LUIUHApPA, KOHYCAa; YMEHHE CTPOUTb CEYEeHHE
MHOTOTIpaHHHKA, U300pakKaTh MHOTOTPAHHUKHU, (PUTYpPHI ¥ TIOBEPXHOCTH
BpAILIEHUS], UX CEYECHUS, B TOM YUCJIE C IOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE IPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTEIBHO
(bopMyITHUpOBAThH OIpENeIeHNUs H3ydaeMbIX (UTYp, BBIIBUTATh THIIOTE3HI
O CBOWCTBaxX W MpPHU3HAKAX T'€OMETPUUECKHX (PUTYpP, 00OCHOBBIBATH WJIH
ONpOBEprath MX; YMEHHE NPOBOJIUTH Kiaccupukanuio Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBITIOJHITH HEOOXOIHUMBIC JTOMOTHUTEIBHBIC

MOCTPOEHUS
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VYMeHHe OmepupoBaTh IOHATHSMHU: JIBIDKEHHE B IPOCTPAHCTBE,
napauleNbHbII TepeHoc, CUMMETPHS Ha IJIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TMpeodpazoBaHue MOA00Us, MOMOOHBIE (QUTYpBI; yMEHUE
pacno3HaBaTh paBHBIC M MOJ00HBIE (PUTYPHI, B TOM YHCIE B MPUPOJE,
HCKYCCTBE, apXHUTEKTYpe; HCIOJIb30BAaTh T'€OMETPUYECKHE OTHOIICHU S
IPY PEIICHHUH 33/1a4; HAXOAUTh '€OMETPUYECKHU E BEIMYUHBI (IJIMHA, YT O,
IoLIa b, 00bEM) PY PEIICHNUH 3a/1a4 U3 JPYyTrUX y4eOHBIX IPEIMETOB U
U3 peaJIbHOM JKU3HU; YMEHHE BBIYHMCISITH I'€OMETPUYECKUE BETUYMHBI
(mHa, yroi, IUIOIMAAb, O0BEM, TUIOIIAAb MOBEPXHOCTH), HCIOIB3YS
M3ydeHHbIe (POPMYIIBI M METONBI, B TOM YHCIE: TUIONIAh TOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HUIMHIpA, TUIOMaab cdepbl; 00bEM Kyda,
NPSMOYTOJBHOTO Tapajvielenunena, MUPaMHUIbl, MPU3MBI, THIMHIpA,

KOHYca, [I1apa; yMEHHe HaXOAUTh OTHOLIEHUE 00BEMOB MOJOOHBIX (GUTYD
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VYMmenue OIICPUPOBATHb MMOHATHUAMU: MIPAMOYIOJIbHAA CUCTEMA KOOPJAHUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPpAMHATBI BEKTOpPA, CyMMa BCKTOPOB,
MNPpOU3BCACHHUEC BCKTOpa Ha YUCIO, Pa3JIOKCHHUE BCKTOpa IO 6a3Hcy,
CKaJIApHOC IMPOMU3BCACHUC, BCKTOPHOC MPOU3ZBCACHHUC, YI'OJ MCKIY
BEKTOpaMu, YMCHHUEC HCII0JIb30BATh BGKTOpHBIfI n KOOpI[I/IHaTHHﬁ METOA
A1 peIICHUs TCOMCTPHUYCCKHUX 3aJa4d MW 3aJdad APYyrux y‘le6HBIX

MpeIMETOB
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YMeHue BbIOMpaTh TOAXOMSIIIMM METOJ JJsi pPEIICHHsS 3aJayu;
[IOHMMAaHUE 3HAYUMOCTH MATEMAaTUKU B HW3YyYEHUU MPUPOAHBIX U
OOIIIECTBEHHBIX TIPOIIECCOB W  SBICHHH; YMEHHE paclio3HaBaTh

MNpOsABJICHUC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC IIPUBOAHTH




NpUMEPHl MATEMATUUYECKHX OTKPBITUM POCCUMCKOM M  MHUPOBOH

MaTeMaTU4YeCKON HayKu




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BelUMCIEHUSA
1.1 Hatypanbsable u nensie yncina. [IpusHaku 1eIMMOCTH LENIbIX YUCET
12 Pamonansuele umcna. OOBIKHOBEHHBIE M JECATHYHBIC IpOOM, MPOIEHTHI,
' OeCKOHEUHbIE TEPHOINYECKHE TPOOH
L3 ApudmeTtnyeckuit KOpeHb HaTypajbHOU cTerneHu. JlelicTBHs ¢ apuMeTHdeCKUMHU
' KOPHSIMU HaTypaJIbHON CTENEHU
L4 Crenenp ¢ uensiM mnokazareneM. CTeneHb C pPalMOHAJIbHBIM IOKa3aTeNIEM.
' CaoiicTBa cTeneHn
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
. apKTAaHI'€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHuHbIE U HATYpaTbHbIE TOTapU(PMBbI
HelictButenpHble 4Yncia. Apudmernueckue omnepanuu ¢ JICHCTBUTEIbHBIMHU
1.7 gucnamu. [IpuOmkEHHBIC BBIYUCIICHHS, TMpPAaBWIA OKPYTJIEHUsS, TPUKHUIKA H
OLICHKA PE3yJIbTaTa BBIYMCIICHUM
1.8 [TpeobpazoBaHue BhIpAKECHUN
1.9 KommnekcHble uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallOHATBHBIE YPABHEHUS
2.2 HppanyonanbHble ypaBHEHUS
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEHHUS
2.5 Lensie u ApoOHO-palIOHATBHBIE HEPABEHCTBA
2.6 UpparnmonansHbie HepaBeHCTBA
2.7 [Toka3zaTenbHble U JorapuMuyecKue HepaBeH CTBa
2.8 TpuroHoMmeTpudecKkrie HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYIHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuiia cucremMbl TMHEHHBIX ypaBHEeHUH. OnpenenuTellb MaTpUIbl
3 @OyHKIUU U TpapUKu




OyHkIMsA, cnocoObl 3aganus ¢GyHkuu. ['paduk GyHkmuu. B3aumuo oOpaTHbIC

> ¢ynkuuu. YétHele u HeuéTHble QyHKIUU. [lepuoanueckue GyHKIMN
OO6nacTh ompenerneHuss ¥ MHOXECTBO 3HaueHWW ¢yHkiuu. Hymu QyHKmm.
10 [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHMH.
' MaxkcumMyMbl ¥ MHUHHUMYMBI QyHKnun. HamOosbliee W HanmMeHbIIee 3HAUYCHUE
(GYHKIIMH HA TTPOMEKYTKE
33 CreneHHass (QyHKIMS C HaTypaJbHBIM U IeNbIM Toka3aTeneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpadK KOPHS 1-0i CTETICHH
34 Tpuronomerpudeckrne QyHKINU, UX CBOMCTBA U Tpaduku
3.5 [TokazarenbHas u morapudmMudeckas GyHKIIUU, UX CBOMCTBA U rpaduxu
16 Touku paspbiBa. AcumMnTorsl TpadukoB ¢yHkuuid. CBoiicTBa (PyHKIUH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBarenbHOCTH, ClIOCOOBI 3aJaHU MOCJIEN0BATEILHOCTEN
3.8 ApudmeTtnueckas 1 reoMmerprueckas nporpeccuu. @opmysa cI0KHBIX MPOIIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pyHkuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue NPOU3BOAHOW K HCCIEIOBAaHUIO (PYHKIUH HAa MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxokieHre HauOoJIbIIero 1 HAMMEHbBIIEr0 3HaYeHUsT (DYHKIIUU Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Uurerpan
5 MHoOXecTBa 1 JIOTUKa
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlnarpammel Diisepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M cTaTHCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BepostHocTb
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsimMble U MIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHnaTs! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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