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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AusreOpa W Hayalla MaTeMaTHYECKOTO aHAlM3a» SBISETCS OJHUM M3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, MOCKOJbKY, C OJHOM
CTOPOHBI, OH 00€cIIeYnBaET MHCTPYMEHTANIbHYIO 0a3y [Uld U3yUeHHs BCEX €CTECTBEHHO-HAYYHbIX
KYpPCOB, a C JPyToil CTOPOHBI, ((OPMUPYET JOTHYECKOE M aOCTPAKTHOE MBIIIIICHHE 00YJaroIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax naHHoro yueOGHOro kypca oOyuaroriuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HAayKH, KOTOpas (hOpMyJIUpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIEeCKOH Gopme.

VY4eOHbIil Kypc anreOpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY IS
YCIIELIHOT'O OBJIAJICHUs 3aKOHAMH (PU3HUKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIEHIIMH
pPa3sBUTHSI SKOHOMHMKH U OOIECTBEHHOM KHM3HM, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAaTh WX Ui JajdbHEHIIero
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe a0OCTPaKTHBIMHU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSAMH anreOpbl 1 MaTeMaTUYeCKOro aHaiM3a pa3BUBAeT yMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKa3bIBaTh YTBEPHKIECHUS C IOMOIBIO MHIYKIIUN
U PacCyXJaTh JAETYKTHBHO, HCIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIHIO, a0CTparupoBaHue 1
aHaJIOTHIO0, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone um3yuenus yuyeOHOro kypca «Anrebpa M Hadajga MaTeMaTHUYECKOrO aHAIHU3a»
oOyyaroluecs: TMOJy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAIHBIX 337ad, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTeMaTHYECKHX MOJIEJeH peallbHbIX CUTYyalluid, WHTEPIPETALNUU MOJyYEHHBIX
pelIeHNH, 3HAaKOMSTCSI ¢ MpUMEepaMU MAaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIE Kypc 00JaiaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanusyercss Kak udepe3 ydeOHbI Marepual, CHocoOCTBYOLIMH (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIPHOM  KOHLEHTPAallMM  BHUMAaHMUS, CAMOCTOATEIBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a IOIY4YECHHBIN pe3yibTar.

B ocnoBe meroauku oOydeHusl anreOpe M HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBIA IPUHLUIT O0yUEHUSI.

B crpykrype yueOHoro kypca «Anredpa u Hauyajga MaTeMaTHYeCKOrO aHAIN3a» BBIICICHbI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbrUHCIEHUS», «DYyHKIUM U
rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro aHanmsa», « MHOXECTBA U
Joruka». Bce ocHOBHBIE COZIEpKaTEIbHO-METOANYECKHE JIMHUN U3y4YaloTCsl Ha MPOTSKEHUH JBYX
JeT o0y4eHus: Ha YpOBHE Cpe/iHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIONHSAS JIpYT Apyra U
MOCTETNIEHHO HACHIIAasiCh HOBBIMH TeMaMHU M pa3aenamu. JlaHHBIA y4eOHBIH Kypc sBIsEeTCS
MHTETPaTUBHBIM, IOCKOJBKY OOBEIMHSAET B cebe Co/AepKaHHE HECKOJbKUX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. [lo Mepe Toro kak oOydarouuecs OBJaJeBaloT BcE Ooiee
IMIMPOKMM MaTEeMaTUYeCKUM alapaToM, Yy HHUX I[OCJeloBaTeldbHO (opMupyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMAaTUYECKYIO MOJIEb PEAJIbHON CUTyalluH, IPUMEHATh
3HAHUS, [OJIy4YE€HHbIE NpPU H3Y4EHUM Y4YeOHOro Kypca, Ui pElIeHUs CaMOCTOSITEIbHO
c(hOopMyJIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH CBOW OTBET.

CopneprxaTenbHO-MeTOANYeCKast TUHUS «HuCNa U BBIYHUCIICHUSD) 3aBepIIaeT (OPMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENIBHBIX YMCEN, KOTOPOE ObUIO HA4aTO HAa YPOBHE OCHOBHOI'O



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMAHUE YIEIAETCS
(OpMHPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIYMCIEHUH, BKIIOYAIONMX B ce0sl MCIOIb30BAHUE
pa3nuYHBIX (OpPM 3alKMCH YHUCIA, YMEHHWE JeJaTh NPHUKUAKY, BBINOIHATh NPUOIMKEHHBIE
BBIUHUCIICHHSI, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, pPa0OTaThb C MaTEMaTHUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIMMCs] MHOXKECTBA HAaTypaJIbHBIX, LIENbIX, PALIMOHAIBHBIX U JIEHCTBUTENbHBIX
YuCcesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaXaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(puyeckre 3aayil U ONepalyu: JeJCHHUEe HaIlelo,
ONEPUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UpPpaLMOHATIBHBIX YUCENl, apU(PMETHUYECKHUE ONEPALINH, a TAKKE U3BJICUCHHUE KOPHS HaTypaJbHON
CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX 4Hcell. biaromapsi mocienoBaTelbHOMY pPacUIMPEHUIO
Kpyra HCIOJb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSMM UX NPUMEHEHHUS Ul PELLCHUs
pasInYHbIX 3a71a4 GOPMHUPYETCS MPEACTaBICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKH U €€ pOoJIM B
HOCTPOCHUU MOJIeJIel peabHOI0 MUPA, LIUPOKO UCIOIb3YIOTCS 0000IIEeHNE U KOHKPETU3aLIHsL.

JIuans «YpaBHEHMSI U HEPABEHCTBA» PEAJTU3YETCs] HA MPOTSKEHUH BCEro OOy4yEHHs Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaAoM paszaene IlIporpammbl
IPEIYyCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yibrare oOyuaromuecs: OBJaieBalOT
pasIMYHBIMM ~ METOJAaMM  pEIeHMs] PpalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTeJIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
cojepkauiux napaMerpsl. llomyueHHble yMEHHsS HIMPOKO MCIONB3YIOTCS IPU HCCIEI0BAHUU
(GYHKUIMI ¢ TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MIPUKIIAIHbIX 33]a4 U 3aJja4 Ha HaXOXAeHue
HauOOJBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. JlaHHas coleprkaTenabHas JIMHUS BKJIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
pPalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
OPOMCXOMUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOrO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHs] TPAKTUUYECKUX M €CTECTBEHHO-
HaYYHBIX 3ajay, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU W rpaduKu» TECHO NepervieTaeTcs ¢
JPYTMMH JUHUSIMH y4eOHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCJIEJ0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemeHHOW, TOKa3aTenbHOH, JorapupmMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOMCTB M Ipa(MKOB, HCHIOIb30BaHNE QYHKIUN JUIs peILICHHS
3a]a4 U3 IpYruxX y4eOHbIX MPEAMETOB U pealbHON )KM3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM
aQHAJIM30M, TaK U C pelIeHNeM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM GoJiblI0€ BHUMAaHUE YAEIsAETCS
(bopMHpOBaHUIO YMEHHSI BBIpa)kaTh (HOpMyJIaMH 3aBUCUMOCTH MEK/Y pPa3IMUHbIMU BEJTMUYNHAMH,
UCCIIeIOBaTh MOJMy4YeHHble (DYHKIMM, CTPOUTh UX rpaduku. Martepuan 3Toil conepkaTeabHON
JIMHUY HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, O3BOJISIOIINX BhIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3U4HON (hopMe: aHaTUTHUECKOH, rpaduyeckoil u cnoBecHol. Ero mizyuenue
CIOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3al1H, NCII0JIb30BaHUIO aHAIOT .

CopnepxatenpHas auHUA «Hadana mareMaTHuecKoro aHajan3ay IMO3BOJSET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 3a]a4, JOCTYIIHBIX 00y4atoMCs, TaK
KaK y HUX MOSBIISETCS BO3MOXXHOCTb CTPOUTH TPa(pUKH CIOXKHBIX (PYHKIUH, ONpenensTh HX
HanOOJbIINE U HAUMEHBIINE 3HAUYEHUS, BBIUUCIATE ITUIOMAAN GUryp u 00BEMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas copaepkaTenbHas JIMHUS OTKPHIBAET HOBBIE



BO3MOKHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYyallui, IO3BOJISIET HAXOIUTh
HaWwly4lllee pEIICHUE B MPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKHUX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTWKH B HayKe, TeXHUKE W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIOIINXCS pe3yJbTaTax, MOJYYCHHBIX B XOJA€ Pa3BUTHS MAaTEeMAaTUKU KaK HayKH, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHHUS «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeiiarailoT Hamboiee
YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONIMNA BCE pa3felbl MaTeMAaTUKU M €€ MPHJIOKEHHH, OHH
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKHUE NUCLMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOydarolmemMycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMATUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAXKEHHS CBOMX MbICIIEH. /[pyrum BaxHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT I[pPU3HaTh CBOMCTBEHHYIO €l CTpOrocTh
000CHOBaHUH U CIIEZIOBAHKE ONPEAeTIEHHBIM MTPaBHIaM OCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTUYeCKOH JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroluxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJIEHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dopMupyeT HaBbIKM KPUTUYECKOTO MBIIILJICHUS.

B yuebHOM Kypce «Anredpa 1 Hayalla MaTeMaTUYECKOT0 aHAIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUsS, KOTOpbIe IpPHU3BaHbl CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HABBIKOB [TOCTPOECHUSI MOJIETIEH peabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
anmnapara aiaredpbl U MaTeMaTUYecKoro aHalu3a, MHTEPIPETAlUU TOJTYYEHHBIX pPe3yJIbTaToB.
Takue 3ajaHus BIUIETEHBl B KaXAbIH M3 Pa3fesioB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIONb3YyeTCs A pelleHHs NpUKIaAHbIX 3anad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydarolirecs pa3BUBaOT HA0JII01aTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHMIO HABBIKOB pEIICHUS NPUKIAJAHBIX 33734
OpraHusyercs B Ipollecce M3Y4YeHHs BceX TeM YydeOHOoro kypca «AnreOpa u Hauana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha n3yudenune yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTHYECKOTO aHaJIN3a» OTBOJAUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Hezieno), B 11 kimacce — 136 gacoB (4 4aca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUOHaNbHbIe uyucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHcCIaMU. MOIyJb NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHJIKA U OLEHKAa pe3yJibTaTa
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTEIBHBIX YNCEN JUIsl pEIICHUs IPAKTUUYECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-ceACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHs! OT OJHON IEPEMEHHOM. JleeHne MHOrOWIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MuorouseHsl ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonanpHele ypaBHEHUS. OCHOBHBIE METOBI PELICHUS MPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBaHue BbIpaKEHHM, COlepKalIUX JorapudMsl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(PMUUYECKUX
YPaBHEHUH.

OcHoBHBIE TpUroHomerpudeckue (opmyinel. I[IpeoOpa3zoBanue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pellienre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHUH. MaTpuma CHCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS ISl PEILIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHU. VMccrenoBanne nmocTpoeHHON
MOJIEJH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpaBHEHWM U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKUX 3a1a4 U 3a/1a4
13 pa3InYHBIX 00JIacTel HAYKH U PEATbHOU JKU3HHU.

DyHKIUM U TPpapuKu

Oynkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOparsble ¢(yHkiuu. Kommosuius
¢ynkuuit. I'paduk pyHkuuu. SnemeHTapHbIe IpeoOpazoBaHus rpaduKoB (PyHKIHIA.



OO6nacth onpeaeneHnss 1 MHOXKeCTBO 3HaueHui GyHkuu. Hynmu dyakmmun. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs PYHKIMHU Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTenmeHu Kak (PyHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas GyHKIUH, UX CBOICTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (PyHKIUH
YHICJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpOIleccax U sABIeHUsIX. [’ paduku pearbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIIe0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
WHIYKIAA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOLIEH IeOMETPHUECKOW MpPOrpeccu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHne NMPOTpECCUU Il pELIEHUS PEANIBHBIX 3314 IPUKIIAHOIO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpadUKOB (PYHKIIHUHA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEpBAJIOB JJIsl PEIICHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (DYHKIIUH [Tl peIIeHus 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMETPUIECKU 1 HU3HIECKUI
CMBICT MPOU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIMH.

[Tpou3sBoHbIE 311eMeHTapHBIX GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMIO3UINH QYHKINH.

MHo:kecTBa M JIOTHKA

MHOXecTBO, omnepaluy HajJ MHOXECTBaMU M UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs ONHUCAHMs PEaIbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BIYMCTIEHUS

Harypanbabie u 1mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOospmmi oot nenutens (nanee — HOJl) m HanmensIee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, airopuT™Ma EBKIHIa 1715 pemeHus 3a1a4 B IEJIbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3



KOMIUIEKCHOro uucna. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYeCKUX |
F€OMETPUYECKUX 3a/1a4.

YpaBHeHusI U HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
CIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUIOHOMETPUYECKUX YPaBHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCKuX HEPaBEeHCTB.

OCHOBHBIE METO/IbI PELLIEHUS [10KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PEILICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHEHHH.

VYpaBHEHMS1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 PA3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYEeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

I'padrueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEPaBEHCTB. I'paduueckuie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKIUN 7 HCCIIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Hauana maTeMaTH4ecKOro aHajmn3a

[TprMeHeHMe MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnaenne HaubobIIero 1 HAUMEHbBILEr0 3HAYEHU I HeNPepbIBHOW (PyHKIIMK Ha OTPE3KE.

IIpuMeHeHre NpPOW3BOMHOM [UISl HAxXOKJEHHsS HAWIY4lIero pPEIICHHWs B NPUKIAJHBIX
3ajadax, A OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMysol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbiX. [lepBooOpaszHbie AIeMEHTapHBIX
byuxuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

Hurerpain. I'eomerpuueckuil CMBICI HHTErpasia. BeluuciaeHue onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana Uil HAXOXKJIEHHUS IUIOMaAed IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit quddepeHInaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOIEIMPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBAa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIHMAILHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOUAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHH, BOCIPUUMYHBOCTh K MAaTEMATHUYECKUM acleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHATh MaTeMaTUUECKUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u Oe3omacHOro obOpa3a >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gpu3nyeckass akTUBHOCTb),
(hU3HYIEeCKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJI00Us, HHTEpeC K pa3IudHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIPHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
rJ100abHOT0 XapaKTepa IKOJIOTUYECKUX PobOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKpY Karollel cpeibl, IITaHUPOBaHUE TOCTYIIKOB U OLEHKU
MX BO3MOXHBIX IOCIIEICTBUI JIsl OKPYKAIOLIEH CpEIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIAThH POEKTHYIO U UCCIIENI0BATEIBCKYIO ACATEIbHOCTh MHANBUIYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBbIE YHMBepPCaAJbHbIe YUeOHbIe AeliCTBUS

ba3oBble Jlornyeckue 1eHcTBHA:

BBISBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKM MaTeMaTHUYeCKHMX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAYy MOHATUAMHU, (OpPMYyJIUPOBaTH ONpEAEICHUS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKALKMKU, OCHOBAHMA Uil 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBbIBaTh CYXICHHS: YTBEpIUTEIbHbIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUYUsS B (pakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU Ui  BBIABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTDH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJAUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3zoBrble ucciaenoBarenbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI MHCTPYMEHT MO3HAHU, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:

BBISABIIATH JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA BOMPOC U JJIS
pEIIeHNUs 3a]a4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMaTH3UpPOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHMUS],



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe 1elicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJOBUSIMH M LEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X0/1e OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3a1auu, BHICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKICHHUS C CYXICHHSIMHU APYTHX YYaCTHHKOB JMAora, OOHapy>KMBaTh pa3iindue U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIJIICHUS € YUIETOM 3aa4 IPE3EHTAUN 1 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIrOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO peleHHs ¢ yYETOM
UMEIOLINXCS PEeCYpcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIH HHTELICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKoH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEJOCTWXKEHHMsS pe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pemieHMH y4yeOHBIX 3a/1ady, NPUHUMATh IeJIb COBMECTHOM JesTEeIbHOCTH, IUIAHUPOBAThb
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXAATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JIFOJCH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTUMHU
YJIeHAMHA KOMaHJbI, OLIEHWBATh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kjacce oOydaromuiics MONYYUT CICAYIONIUE MPEIMETHBIC
pe3yJbTaThl MO OTIENBbHBIM TeMaM padoyeil mporpaMMel y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALIMOHAILHOE YHCIIO, OECKOHEUHAs! TIepUoanYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXXECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IpOOH U MPOLEHTHI AJIs PEIICHUs IPUKIAIHBIX 3a/a4 U3 PAa3JIMYHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYTJICHHS, MPUKHUIKY H OILEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEPUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM TOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX YMCET JUIsl PEIIeHUs MPAaKTHYEeCKHX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTETIEHb C PAIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4Yucia, ASCITUYHBIE U HATypajbHbIC
J0TapuQMBbl;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JIPOOHO-pPAlMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I UHTEPBAJIOB IS pEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
1enbIMU Kod(dpuiinenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeJICHHEe MHOTOUJIeHa HA MHOTOWJIEH
C ocTaTKoM, TeopeMy besy u reopeMy Buera s pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTUSIMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 juisi BBIUUCIEHUS €r0 3HAUYEHUsI, MPUMEHSATh ONPEACTUTENN ISl PEeIICHUs
CHUCTEMBbI JIMHEHHBIX YypaBHEHUM, MOACIHUPOBATH PEAlbHbIE CUTYyallUd C TOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpaBHEHHH, HCCIeIoBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYUYEHHBIN pe3ybTar;

MCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MPpeoOpa30BaHusl BIPAKEHU;

BBITIOJHATh ~ MPEOOPa3OBaHUST YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM TIOKa3aTeleM;

UCIIONIb30BAaTh  CBOWCTBA JIorapu(MoOB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBATH  MOHATHSIMH:  HPPANHMOHANBHBIE,  [OKa3aTelbHBIE U
jJorapuMuUecKue ypaBHEHHsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0/I0B
WJIM OCYLIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpHUTOHOMETpHueckue (Gopmynsl Uil TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUH;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHME, IPUMEHATH
HEo0X01uMBbIe (POPMYITBI ISl pEIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIENIMPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBUIO 3a/auyd, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaGUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3alaHHsl (YHKIWH, B3aUMHO
obpatHble (QyHKIMH, KOoMIoO3unus (QyHKIuH, rpaduk (QYHKIUU, BBINOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKIIUMN;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUI
¢byHKUIMY, HYJIM QYHKLIWH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OIEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKUMH, MAaKCUMyMbl U MHUHUMYMBbI (YHKIHH,
HanOoJIbIIIee M HAaUMEHbIIIee 3HaYeHNE (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaQuk CTeNeHHON (YHKLUMU C HaTypajbHBIM W LENbIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTENeH! KaK (yHKLUUU 0OpaTHOI CTENEHU C HaTypaJIbHbIM MIOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBAaJIpaTU4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpHPOBATh MOHATUAMM: IOKa3zaTelbHas U Jorapupmuueckas QyHKLUUH, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIUH YHUCIIOBOTO apTyMEHTa;

UCIMOJIb30BaTh Ipaduku (QyHKIUH A7 MCCleI0BaHMs MPOLECCOB M 3aBUCUMOCTEH MpuU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyiIamMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMANbHBIM POCT,
(dopMyIa CI0XKHBIX POIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 3a/1a4 MMPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MHOHATHSAMM:  TOCIEAOBATENBHOCTh,  CIOCOOBI  3a/aHUS
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIpPaHUYEHHBIE MTOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIUS, HENpepbIBHAas Ha OTpE3Ke, NMPUMEHATh
CBOWCTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSAMHU: TiepBas W BTOpas TMPOHM3BOJIHBIE (YHKIINH,
KacaTesbHast K rpaduky QpyHKIUY;

BBIYUCIISATH TPOU3BOIHBIE CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3HUILIUH JBYX (DYHKIIHH,
3HATh IPOU3BOHBIE ATEMEHTAPHBIX (DYHKIIHH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pELLICHUS 3aau.

MHuoxecTBa H JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUls ONIMCAHUS PEaJIbHBIX TPOLIECCOB U
ABJICHUH, IPU PELIEHUH 3a]1a4 U3 IPYTUX yY€OHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJiacce 0Oyd4aroIIMiiCsi MOJMYYHUT CIIEAYIONIME MpPEIMETHBIE
pe3ybTaThl MO OTIENBHBIM TeMaM padoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTu uensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEeIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CcBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIO, 3alIMChIBATh HATypaJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandyeckoil 1 TpPUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEHCTBA:

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIIEHUS C IOMOILBIO PABHOCUIIbHBIX MIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSThH
HeoOXxouMble (POPMYJIBI IJIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIIECHUs CUCTEMBI U COBOKYITHOCTEU
palMOHANIBHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHbIX M JIOTapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHblE, HPpPALMOHAIbHbIE, I[OKa3aTeJdbHblE, Jorapu(MUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U ITapaMETPBhI;

PUMEHSTH IpaUuecKue METO/IbI JUIsl pEIIEHNs YpaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
napamMeTpamu;

MOJENIMPOBaTh pEeAJIbHbIE CUTYallMd Ha s3bIKe airedpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEIOBATh IIOCTPOCHHBIE MOEIIH
C UCIOJIb30BAaHUEM alllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIH pe3yIbTarT.

DyHKUUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUYECKHe 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU I MOJETUPOBAHMS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTreMaTH4ecKOro aHajm3a:

UCMONb30BaTh MPOM3BOJIHYIO JJs HCCIENOBaHHMA (YHKIMM Ha MOHOTOHHOCTb U
JKCTPEMYMBI;

HaXOJIUTh HauOOoJIbIIIee U HAUMEHbIIIee 3HaUCHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO JUIS HAXO0XICHUS HAMITYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IS OINpPENCICHHS CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYJIION UITU TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOpA3Hasi, ONPEIEIEHHBIA HHTETPANI, HAXOJAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne HprooTona-
JletiOnuma;

HAXOIWTh IJIOMIAIH IIOCKUX (QUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaIbHBIX YPaBHCHHH;

peliaTh MPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHUECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacon
Ne HaumeHoBaHue pa3ieioB U TeM DJIeKTpoHHbIE (I (PPOBBIE)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOTICHEL TatOHATIbHbIC 24 1 https://m.edsoo.ru/H4K5BOW8G
ypaBHEHHsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX YpaBHEHUN
o .C
2 yHiunH 1 rpaguich. Crenenra 12 1 https://m.edsoo.ru/D7Q8L6HIS
(GYHKIHUS C IETBIM ITOKa3aTesieM
A . .
3 puueTIICCKNE KOPCHD n-Oif 15 1 https://m.edsoo.ru/L.3V7E4L5SM
creniean. VppanmoHalbHbIC ypaBHCHUS
I1 .
4 OKABATEIHAS Py HKILI 10 1 https://m_edsoo.ru/F9I4Y 589U
[Toka3zarenbHbIC YpaBHEHUS
5 JlorapupMIriecias QyHKLts. 18 1 https://m.edsoo.r/N7HOF2B5C
Jlorapudmuueckue ypaBHeHUS
T
6 PHTOTIOMETPHHCCITHE BHpHRCHI 1 22 1 https://m.edsoo.r/K7E4STOSL
yYpaBHECHHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10 1 https://m.edsoo0.ru/V7QIM3S31
HenpepriBable pynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/M4N9R7U9B
I1 600
9 OBTOPEHHE, 000 meHIiIe’ 5 2 https://m.edsoo.ru/HYR3J3V5Z
cUCTEeMaTH3allHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10
1 136 10 0

I[TPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (11U poBbIe)
Kontpoabusbie IIpakTnueckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
" o
1 CCHeHOBaH?e yniuuii ¢ moompIo 22 1 https://m.edsoo.ru/J8O4F4A4N
IPOU3BOIHOM
2 [lepBooOpa3Hast u HHTETpAI 12 1 https://m.edsoo.ru/A701VEN6B
['padyiky TPUTOHOMETPHYECKHIX
3 bynkuii. Tpuronomerpuueckue 14 1 https://m.edsoo.ru/Z3Z5B8O0S
HEpaBEHCTBA
u
4 PPATITIOHATILHEIC, TIOKASATCILIHE 1 24 1 https://m.edsoo.ru/O5X0F9S5I1
norapuMuUecKre HEpaBeHCTBA
KommiekcHbie uncna 10 1 https://m.edsoo0.ru/G8D3L1V90
HarypanbHsle u nensle yncia 10 1 https://m.edsoo.ru/ISRSI3WI1I
CucTtembl parmoOHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1 https://m.edsoo.ru/HSK2I7Y9P
Jorapu(pMUUECKUX YpaBHEHHM
8 3agauu ¢ mapaMeTpaMu 16 1 https://m.edsoo.ru/VOF6U4J90
I1 000
9 A 16 2 https://m.edsoo.ry/E7S8LOGIK
CUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

MHo0k€eCTBO, ONepauy Hajl
MHO>KECTBAMU U UX CBOMCTBA

KoauuecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edso00.ru/POX8P2G6S

Huarpammsl Ditniepa-Benna

[TprMeHeHne TeopeTHKo-
MHO>KECTBEHHOT0 armapara
JUTSL pEeIIeHUs 33124

PanuonansHble yncna.
OOBIKHOBEHHBIC U JICCSITUYHbBIE
IpOoOH, IPOLIEHTHI,
0OECKOHEUHBIC TICPUOTUUCCKUE
npodu

PanumonansHble yncna.
OOBIKHOBEHHBIC U JICCSITUYHBIE
IpOoOH, IPOLIEHTHI,
OecKOHEYHbIEC IEPUOANYECKUE
npodu

[Tpumenenue apobeit u
MIPOLIEHTOB ISl PEIICHUS
NPUKJIAIHBIX 3a/1a9

https://m.edsoo.ru/P2W3Q9S5B

https://m.edso00.ru/YS5X8U309G

https://m.edsoo.ru/U50201E8M

https://m.edsoo.ru/D1X9K8L4B

https://m.edsoo.ru/D5U2X2C40

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MMPUKJIAAHBIX 3aaa4

https://m.edsoo.ru/N2J4Z0L1U




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/USYIRS5C5V

https://m.edsoo.ru/U7O8K5P3C

10

Mopyib JeHCTBUTEIBHOTO
4YHUCla U €ro CBOMCTBA

https://m.edsoo.ru/G6T811D9U

11

12

13

14

15

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBuUja OKPYIJIECHUS,
IMPpUKHUAKA 1 OICHKAa
pe3yJibTaTa BBIYMCIICHUM

OcHOBHBIE METOIbI PEILICHUS
LEJIBIX U APOOHO-
palrOHAIbHBIX YPABHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palOHAIBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHHN U
HEPABEHCTB

MHorouieHsl 0T OJHON
nepeMeHHou. [lenenue
MHOT'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

https://m.edsoo.ru/KOZ3N6RIR

https://m.edsoo.ru/R5S8Q5TEM

https://m.edsoo0.ru/N6R2W7S4L

https://m.edsoo.ru/ WOE0Q9B4F

https://m.edsoo.ru/T4C7JON5SQ




16

17

MHOTro4IEHSI C IEIBIMA
kodpuumentamu. Teopema
Buera

Pemrenne cucrem TUHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/H9Y 109K 3S

https://m.edsoo.ru/H1Z4L.6X0W

18

Pemenne cucreM TUHENHBIX
YpaBHEHU I

https://m.edsoo.ru/T1B6D5U2N

19

Marpuna cuctemMsl JIUHEHHBIX
ypaBHeHuH. Onpeaenurenb
MaTpHIIBI 2%X2, eT0o
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAUYCHUS

https://m.edsoo.ru/J3P6L574V

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTRA; BBIYUCICHUE €r0
3HA4YCHUS

https://m.edsoo.ru/L2H2I8J8G

21

22

23

IIpumenenne onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPABHEHUN

Pemenue npuknaaHeix 3amad ¢
ITOMOIIBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

Pemienne IMMPUKJIAJHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUNU

https://m.edsoo.ru/E7C4F601T

https://m.eds00.ru/N4C401N2W

https://m.edsoo.ru/B4B5SW6C5H

24

KonTponbhas pabora:
"PannoHanbHble ypaBHEHUS U

https://m.edsoo.ru/H6D1L7H7T




25

26

HepaBeHcTBa. CUCTEMBI
JMHENHBIX ypaBHEHUH"

OyHKIMS, CIIOCOOBI 3aJaHUS
¢dbynkuun. Bzanmao odpaTHbie
bynxun. Komnosunus
byHKIMA

I'padux pynkumu.
DJeMeHTapHbIe
npeoOpa3zoBaHus rpad)uKoB
byHKIUI

https://m.edsoo.ru/K6L1J3A2G

https://m.edsoo.ru/ASQ8V7EIM

27

OO6nacth onpeneneHus u
MHOECTBO 3HaYCHUHN
bynkun. Hynu dyHkumu.
[TpomMexyTkH 3HAK
MOCTOSTHCTBA

https://m.edsoo.ru/V9K374D47Z

28

UETHbie 1 HEUETHBIE PYHKITUU.

[lepuoanueckue GpyHkuuu.
ITpoMexXyTKM MOHOTOHHOCTH
byHKIIUN

https://m.eds00.ru/R8Q205Y5T

29

MakcuMyMbl 1 MUHUMYMBbI
¢ynxun. Hanbomnsiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKIHU Ha TPOMEKYTKE

https://m.edsoo0.ru/MON7Y 812G

30

31

JInnelinas, kBagpaTU4dHas U
IpoOHO-MMHEeNHas QyHKIUN
DNEeMEHTApHOE NUCCIIEI0BAaHUE
U TIOCTPOEHUE IpapUKOB ITUX
byHKIMA

https://m.edsoo.ru/VOE1ID7H6M

https://m.edsoo.rw/EOG6Q5ATH




32

33

34

DJIeMEHTapHOE MCCIICIOBAHUE
U TIOCTPOCHUE IPapUKOB ITUX
byHKIUH

CreneHsp ¢ 1ebIM
rokasarejieM. buHom
HeroTona

CrereHn ¢ LEIBIM
nokazareneM. bunom
Hrrotona

https://m.edsoo.ru/HY9ASNID6U

https://m.edsoo.ru/T4G1F6E7T

https://m.edsoo.ru/H8I4T5F2L

35

Crenennast GyHKIUS C
HATYPaJbHBIM H LEJIbIM
nokasareneM. E¢ cBolicTBa u

rpaduk

https://m.edsoo.ru/U3K6Y1B3G

36

37

38

39

KonTtponsnas pabora:
"Crenennas ¢pyHkius. Eé
cBoiicTBa u rpauk"

Apudmerndeckuit KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

ApudmeTnieckuii KopeHb
HATYpaJIbHOMN CTETEHU U €T
CBONCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPXECHH, COJIePIKAITIX
CTETICHH U KOPHH

https://m.edsoo.ru/Y2H3MOY 1T

https://m.edsoo.ru/W4I10S2M5F

https://m.edsoo.ru/R5B4W2A2W

https://m.edsoo.ru/I7F9E7COF

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHU, COJIEPHKAITUX
CTETNEHU U KOPHHU

https://m.edso00.ru/S60Q3Z4A0A




41

42

43

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTEIIEHU U KOPHHU

HppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/IbI PELICHUS
UPPALMOHATILHBIX YPaBHEHH

HppanuonaibHble ypaBHEHMUS.

OcCHOBHBIE METOIbI PEIICHUS
UPPAlMOHATIBHBIX YPaBHEHHM

https://m.edsoo.ru/A0X3S8Q8W

https://m.edso00.ru/A7T8G9XO0I

https://m.edsoo.ru/P6N6Z9VER

44

HppanmonaibHble ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAJIBHBIX YPaBHEHUN

https://m.edsoo.ru/L9L1G1J71

45

46

47

PaBHOCHIBHEBIE nepexoanl B
PECIICHNHU MPPAUOHAJIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXOBI B
pPELIEHUH UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHUIIBHEIE Nnepexoanl B

pELICHUHN UPPaLUOHAIbHBIX
yYpaBHEHUNU

https://m.edsoo.ru/V1G7S2L8E

https://m.edsoo.ru/GOD3V7H3G

https://m.edsoo.ru/V1X2U1A6R

48

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEHNN UPPALMOHATIBHBIX
YpaBHEHUNU

https://m.edsoo.ru/M5SPOK4L0OH

49

CaoiicTBa U rpaguK KOpHS n-
oif creneHu Kak QyHKUIUU
00paTHOM CTENeH! C
HaTYpaJIbHBIM IOKa3aTesleM

https://m.edsoo.ru/FOF4M1V2J




50

51

52

CgoiicTBa u rpaduK KOpHS N-
Oii CTeTIeH! KaK (yHKIUU
00paTHOM CTENEeHU C
HaTypaJIbHBIM I10Ka3aTeleM

KonTponbhas pabota:
"CpoiicTBa 1 rpayik KOpHS Nn-
oi1 crenenu. MppanuonanbHble
ypaBHEeHHUA"

CrerneHb ¢ panirOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

https://m.edsoo.ru/P4H4G7EQU

https://m.edsoo.ru/S4L4W3Y5R

https://m.edso00.ru/O7U716 MIE

53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

https://m.edsoo.ru/RON5SV1A8V

54

55

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTelieM U €€ CBOICTBA

[Toka3zarenbHas QyHKIMS, €€
CBOMCTBa U rpaduk

https://m.edsoo.ru/D1G9T5X4A

https://m.eds00.ru/N7K9X3D8T

56

Hcnonws3oBanue rpaduka
GYHKIUM JUIS] peLeHUs]
yYPaBHEHUU

https://m.edsoo.ru/E2W2R0OMOD

57

58

59

Hcnonws3oBanue rpaduka
GYHKIUM JUIS] peIeHUs
YpaBHEHUU

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHU

IIokazarenbHBIC YpaBHCHUA.

OcHOBHBIC MCTObI pCHICHUA
MMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/K7U0ASQ2H

https://m.edsoo.ru/HIWI10O8AOQF

https://m.edsoo.ru/SOD5SHS5N21




IToxasaTennHBIE YpPaBHCHUA.

60 OCHOBHBIE METOJIBI PEIICHUS https://m.edsoo.ru/A1R9U6LIO
IIOKa3aTeJIbHBIX YPAaBHEHU
KonrpomnbHas pabora:

61 "[TokazarenpHast QyHKITHS. https://m.edsoo.ru/U4U2I6K7C
ITokazarenbHble ypaBHEHUS"
JI . Coii

62 orapuu uncia. Croficrsa https:/m.edsoo.r/R3H3PTZSW
norapudma
Jlorapudwm gucna. CBoicTBa

63 https://m.edsoo.ri/X4RIXOW6K
norapudma
Jlorapudwm yucna. CoiicTBa

64 https://m.edsoo.ru/D7J3Y8P2H
norapupma

65 JleCATHIHELE i1 HATYpATBHEIC https://m.edsoo0.ru/NOO6D3C8Z
JorapudMbl

66 | CCTTHMHEIC I HATYpATBHbLe https://m.edsoo.r/MOY405A9B
aorapudmsl
n .

67 PeOOpa3OBaNHE BIpWKCHHIL, https://m.edsoo.rt/WS5C5L0J9J
coJiepKamux Jorapudmol
I .

68 Pe0OpASORAHNE BEIPAKCHHIL, https://m.edsoo.r/TSO6UIV6X
coJiepKamux Jorapudmol
I .

69 Pe0OpASORAHNE BEIPAKCHHIL, https://m.edsoo.r/O4J3KSL7G
CoJIepXKaIIux JorapudMbl
JI

70 "orap I:I(bMquCKaﬂ Pynicuns, https://m.edsoo.ru/V1B5J7P6R
e€ cBoiicTBa U rpadux

71 Jlorapuiriectas Gy, https://m.edsoo.r/K7C7X5S3I

e€ cBolicTBa u rpaduk




72

73

74

Hcnons3oBanue rpaduka
(byHKIMU 1715 pelieHust
YpaBHEHUU

Hcnons3oBanue rpaduka
GYHKIUY JU1S] pelIeHUs
ypaBHEHUU

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JOTapuU(PMHUECKUX YPaBHCHUIN

https://m.edsoo.ru/Z6 A2Z6SO0F

https://m.edsoo.ru/I3N1N6A1P

https://m.edsoo.ru/C3ASD7A4F

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
jorapu(pMHUECKUX YpaBHEHHMA

https://m.edso0o0.ru/I14A0Z2Y 60

76

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
norapu(pMHUUECKUX YpaBHEHHMA

https://m.edsoo.ru/H6M2C11L.4C

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
PpelIeHNnH JorapupMUUECcKux
YpaBHEHUU

https://m.eds00.ru/Z2C9V6C4AN

78

79

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnt JorapupMuuecKux
ypaBHEHUU

KonTtponbHas pabora:
"Jlorapudmuueckast pyHKIUS.
Jlorapugmuueckue
ypaBHEeHHUA"

https://m.edsoo.ru/EEC1K2X7B

https://m.edsoo.ru/X2F1R6F9R




80

81

82

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHUCIIOBOIO
aprymeHra

Cunyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHUCIIOBOTO
apryMeHTa

ApKcUHYC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

https://m.edsoo.ru/H51612F27

https://m.edsoo.ru/W8U1V3Y6L

https://m.edsoo.ru/P3IM6W90Q20

&3

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

https://m.edsoo.ru/X3P6U9ISK

84

Tpuronomerpuueckas
OKPYKHOCTb, OIIPEAEICHHUE
TPUTOHOMETPUYECKUX
(GYyHKIUI YNCIOBOTO
apryMeHTa

https://m.eds00.ru/O1N9F4B7T

85

Tpuronomerpuueckas
OKPYKHOCTb, OIIPENEICHHUE
TPUTOHOMETPUYECKUX
(GyHKIUI YHUCIOBOTO
apryMeHra

https://m.edsoo.ru/SOBOF105L

86

87

OcCHOBHEIE
TPUTOHOMETPHYCCKHE
bopMyIbI

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopMyJIbI

https://m.edsoo.ru/L7A0K3Z7T

https://m.edsoo.ru/SOC3A6P9Z




88

89

90

OcHOBHbIE
TPUTOHOMETPUUECKHUE
bopmybl

OcHOBHbIE
TPUTOHOMETPHYECKHE
bopMyIIBI
[IpeobpaszoBanue
TPUTOHOMETPHUYECKHUX
BBIpAXKEHUM

https://m.edsoo.ru/T9L.9J6L.9R

https://m.edsoo0.ru/K9A8H6J9Z

https://m.edso00.ru/X90Q817N6B

91

[IpeobpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

https://m.edsoo.ru/X4F8190Q5T

92

93

94

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPKECHUI

Pemenue

TPUTOHOMETPUYECKUX
yYpaBHEHUNU

https://m.edsoo.ru/A6JIN1I8K

https://m.eds00.ru/O21.9S4M4J

https://m.edsoo.ru/K2Y6M4N9A

95

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUNU

https://m.edsoo0.ru/I3U0Q9F7X

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://m.edsoo.ru/B8GSN7Y9A




97

98

99

Pemienue
TPUTOHOMETPUUIECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

Pewenne
TPUTOHOMETPUUECKHUX
ypaBHEHUU

https://m.edsoo.ru/E4M9U4CTM

https://m.eds00.ru/K3A90Q7T4Q

https://m.edsoo.ru/MOA2I5M30

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://m.edsoo.ru/P3S5X4DIN

101

KonTtponsHas pabora:
"TpuroHoMeTpuyecKue
BBIPOKEHUS U
TPUTOHOMETPHUYECKHE
ypaBHEeHUA"

https://m.edsoo.ru/UIWOW?2P3H

102

ITocnemoBaTeILHOCTH,
CHOCOOBI 3aJaHUs
nocjienoBareiibHocTel. Meton
MaTeMaTquCKOﬁ HUHAYKIOUA

https://m.edsoo.ru/U1Q9W3IH4E

103

MoHOTOHHBIE U
OTpaHUYCHHBIC
MOCJIEOBATEIHLHOCTH.
HcTopus ananuza 6€CKOHEYHO
MaJIBIX

https://m.edsoo.ru/I1U4M3U1Q

104
105

Apudmernueckast mporpeccus

I'eomerpuueckas nporpeccus

https://m.edsoo.ru/H5G9X6EOK
https://m.edsoo.ru/S7TROL1J8J




106

107

beckoneuHno yObIBarommas
reoOMEeTpUYECcKast Mporpeccus

CyMmMa 0eCKOHEUHO

yOBIBAIOIIECH T€OMETPHUIECKOM
POrpeccuu

https://m.edsoo.ru/I8J1U7I0A

https://m.edsoo0.ru/T3TOV6KS5V

108

JIMHEeWHBIN 1
AKCIOHEHUIHAIBHBIN POCT.
Yucno e. DopMyna ClI0KHBIX
MPOIEHTOB

https://m.edsoo.ru/E6E2B9K 17

109

JInuHeHbIN 1
HKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. PopMyina CI0KHBIX
IIPOLIEHTOB

https://m.edsoo.ru/TIM4W6U4N

110

111

112

Hcnonb3oBanue mporpeccuun
IJI pCHICHUA PpCAJIbHBIX 3a1a4
MIPUKJIATHOTO XapaKTepa

KonTponbhas pabora:
"ITocaenoBaTeILHOCTH U
nporpeccun"

HemnpepbiBHbIE QYHKIIUN U UX
CBOMCTBA

https://m.edsoo.ru/Y6U4F209W

https://m.edsoo.ru/R1F6U9J90

https://m.eds00.ru/O6GOQ1IN3C

113

Touxka pa3pbiBa. ACUMIITOTHI
rpaduxoB QyHKIMIA

https://m.edsoo.ru/P7B3T3K2W

114

115

CaoiicTBa (QyHKUIMH
HETIPEPHIBHBIX HA OTPE3Ke
CoiicTBa (yHKIMIA
HENPEPHIBHBIX HA OTPE3Ke

https://m.edsoo.ru/E3A4J3B3T

https://m.edsoo.ru/T8J5G6LEM




MeToa UHTEpPBAJIOB IJIS

116 https://m.edsoo.ru/A1Q00Q9J1Y
pEIICHUS HEPABCHCTB

117~ MeronumTepRaTOR A7 https://m.edsoo.r/I2A | EOWAZ
pelICHHS HEPaBEHCTB
M

118 STOX HHTCPRATIOBR 1 https://m.edsoo.ru/SSL2G6AIN
pElICHUS HEPABCHCTB
[IpumeHeHue cBOMCTB

119 HETPEPHIBHBIX QYHKIHHA 151 https://m.edsoo.ru/VOG7L1E1J
penieHus 3a1a4
[TpumMeHeHre CBOWCTB

120 HENPEPBIBHBIX PYHKIMIA 115 https://m.edsoo.ru/S9V4ESN6E
peleHHs 3a1a4
I1

121 epBas M BTOpat https://m.edsoo.ru/C3B7M4G9C
POM3BOJIHBIC (PYHKIIUU
Ornpenenenue,

122 FE€OMETPUUECKUNA CMBICT https://m.edsoo.ru/I4D1T3B0Y
MIPOU3BOAHOMN

123 Onpenererne, (bmﬂvquKHH https://m.edsoo.ru/JOV3D5K5R
CMBICT POU3BOIHOM

124 ¥ PaBHEHIE KACATENbHON K https://m.edsoo.ru/Z5B1F4L7P
rpaduxy pyHKINN
v .

125 PABHCHHE XacaTelbHOM K https://m.edsoo.ru/USDENSPIK
rpaduxy pyHKIHMN
IT

126 pOHSB(iHHHe SICMCHTApHEX https://m.edsoo.ru/G2J4D3N7B
byHKIHI
IT

127 POUSBOAIHE STCMEHTAPHEX https://m.edsoo.ru/1605U3U7X

byHKIHI




128

129

130

[IpousBoaHast CyMMBI,
NPOM3BEACHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA

[TpousBoHast CyMMBI,
MIPOU3BEICHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

[IponsBoHasA CyMMBI,
IPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PYHKIIHI

https://m.edsoo.ru/L3Q9U9S9X

https://m.edsoo.ru/M3D2H9F6L

https://m.edsoo.ru/P7GOU6U3P

131

132

133

134

KonTtponsHas pabora:
"IIponsBoHas"

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"VpaBHeHus"
[ToBTOpenue, 06001IIEHNE,
CHCTeMaTH3allys 3HAHUIA:
"OyHkuun"

HTtorosast KOHTpoOJIbHASA
pabora

https://m.edsoo.ru/TOW6X2C7S

https://m.edsoo.ru/G8X3FOSON

https://m.edso00.ru/X3D4V0X7C

https://m.edso00.ru/X6Y519Z2W

135

136

HTtorosast KOHTpoOJIbHASA
paborta

[ToBTOpeHnue, 060061ICHNE,
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10

https://m.edso00.ru/JOD7J5X0F

https://m.edsoo.ru/Z3N5SH5S9Y




11 KJIACC

KounuectBo yacos
Ne Hara DJIeKTpPOHHbIe U (POBbIE

Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIEC pecypchl

padoThI padoThbI

IIpuMeHeHne NpoU3BOJHOM K
1 UCCIIeIOBAaHMIO (PYHKIUI Ha 1 https://m.edsoo.ru/D4G4E0QON
MOHOTOHHOCTH U 3KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
2 UCCIIEIOBAaHHIO (PYHKIMI HA 1 https://m.edsoo.ru/S1A9Z10Q8E
MOHOTOHHOCTh M SKCTPEMYMBI

[TprMeHeHHE TIPOU3BOIHOM K
3 WCCIICIOBAHMIO (DYHKITHH Ha 1 https://m.edsoo.ru/€W9V406S67Z
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
4 UCCIeIOBaHMIO (PYHKITHI Ha 1 https://m.edsoo.ru/E4K3Q0H3D

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOJHOM K
5 UCCIeIOBaHMIO (PYHKITHI Ha 1 https://m.edsoo.ru/P4AP9P7TH6A

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOJHOM K
6 uccaea0BaHuio (PyHKIUN Ha 1 https://m.edsoo.ru/H7P5SCOU1S
MOHOTOHHOCTb M 3KCTPEMYMbI

Haxoxnenne HanOOJIBIIETO U

7 HaHMeHBmer? SHATCHIT 1 https://m.edsoo.ru/U1K212W47Z
HenpepbhIBHON (QYHKIUU Ha

OTpe3Ke




10

11

12

Haxoxnenne HanOopIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKINHU HA
OTpe3Ke

Haxoxnenne HanOopIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (HYHKIUU Ha
OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (HYHKIIUU Ha
OTpE3Ke

Haxoxnenne HanOoOJIBIIETO U
HalMEHBIIIETO 3HAUYCHUS
HenpepbhIBHON (HYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/E6H8S5K 41

https://m.edso00.ru/R5Z7X0W9S

https://m.edsoo.ru/Z0WSEQS3U

https://m.edso00.ru/A2Y20Q5Y7W

https://m.edsoo0.ru/NOM1F5G7K

13

[IpuMeHeHne Mpon3BOIHOM
JUISL HAXOXKACHUS HalTyYIlIero
pelIeHns B TPUKIAIHBIX
3aa4ax

https://m.edsoo.ru/UIDIVINOQ

14

[IpuMeHeHne mpon3BOIHOM
JUTSL HAXOXKACHUS HaWTyYIlIero
pelIeHns B IPUKIAIHBIX
3aa4ax

https://m.edsoo.ru/S1L9V4A6S




15

[Ipumenenne npou3BOIHOM
JUI OIIPEJEIIEHUS CKOPOCTH U
YCKOpEHHs Ipolecca,
3a1aHHOTO (POPMYIION MK
rpaduKom

https://m.edsoo.ru/G5SM1V7B5P

16

[Ipumenenne npou3BOIHOM
JUIS OIIPEJEIIEHUS CKOPOCTH U
YCKOpPEHHs Ipolecca,
3aJIaHHOTO (POPMYIION MITH
rpaduKoM

https://m.edsoo.ru/U314B6I8N

17
18

Kommnosunus ¢yHkiuit

Kommosutus ¢pyHKIuit

https://m.edsoo.ru/K4Z0D8IOW
https://m.edsoo.ru/H5V7H3Y 1U

19

20

Kommosurus ¢pyHKIuit
I'eomeTprueckue 00passl

YPaBHEHUN Ha KOOPIAUHATHON
IIJIOCKOCTH

https://m.edsoo.ru/POAIN9E2Z

https://m.edsoo.ru/KONS5Z5L8M

21

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJUHATHOMN
IJIOCKOCTH

https://m.edsoo.ru/Q7U3M8BS5I

22

23

24

KonTponbHas pabora:
"UccnenoBanue QyHKIIHI C
MTOMOIIIBIO TTPOU3BOAHOM"

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO NIEpBOOOPA3HBIX

IlepBooOpa3Hbie
AIIEMEHTAPHBIX (PYHKIIHH.
[TpaBuna HaXOXKACHUS
NepBOOOPA3HBIX

https://m.edso00.ru/Z1V5ISY0G

https://m.edsoo.ru/G6P1P7Z4C

https://m.edsoo.ru/G4P5E1L2S
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26

27

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKITHA.
[IpaBuna HaxOXICHUS
1€pBOOOPA3HBIX

Huterpan. ['eomerpudeckuii
CMBICJI UHTETpaja
Brrunciienue onpenesnéHHOro
UHTErpana mno gopmyine
Herorona-JleiiOauna

https://m.edsoo.ru/Q8M9D6DEM

https://m.edsoo.ru/J7Z3W3T1H

https://m.eds00.ru/QIMIP2I8W

28

Brrunciienue onpenen€éHHOro
WHTETpaa mo Gopmyie
Herorona-Jleiioauma

https://m.edsoo.ru/TIU9E4X8N

29

30

31

[IpuMeHeHne nHTErpasIa U1
HAaxO0KJICHUs IIOIIAIEH
IJIOCKUX QUTyYp

[IpumeHeHnne nHTErpana s
HaXO0XKIEeHU 00BEMOB
TCOMETPHUYECKUX TEJ

[Ipumepsl perieHuit
Qg depeHnaIbHbIX
ypaBHEHUH

https://m.edsoo.ru/TOW17Z4M6J

https://m.edsoo.ru/R8JSE1F&P

https://m.edsoo.ru/UOD9U6J1E

32

[Ipumeps! pemennit
nudepeHIraTbHBIX
ypaBHEHUH

https://m.edsoo.ru/A7EZL5SH6G

33

Marematuyeckoe
MOJIETTUPOBAHHE PEATTBHBIX
MPOLECCOB C MOMOIILBIO

https://m.edsoo.ru/L8TILECTU




34

mudepeHnanTbHBIX
YpaBHEHUN

KonTponbnas padora:
"[TepBooOpa3zHas u uHTErpan"”

https://m.edsoo.ru/VIN6Z7D9F

35

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

https://m.edsoo.ru/M5T6Q1R6W

36

37

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

https://m.edsoo.ru/ROO2VIOH7T

https://m.edso00.ru/Q3Y7V4C5L

https://m.edsoo.ru/R6047Z3D17Z

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWMCTBA U
rpaduxu

https://m.edsoo.ru/Y3Q9I11F8K

40

OT160p KOpHEN
TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKOMN
OKpPYXHOCTH

https://m.edso00.ru/B0G4G3V3K

41

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YPaBHEHUH € MOMOIIBIO

https://m.edsoo.ru/COD3S5NOR
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43

44

TPUTOHOMETPUYECKON
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHYECKUX
YpaBHEHHI C TIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYHOCTH

OT160p KOpHEH
TPUTOHOMETPHYECKUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXHOCTH

Pemenue

TPUTOHOMCETPHUYCCKUX
HCPABCHCTB

https://m.edsoo.ru/U203R2E1A

https://m.edsoo.ru/C4P3C7B7H

https://m.edsoo.ru/R2B0X4R6 W

45

Pemenue
TPUTOHOMETPHUYECKUX
HEPABEHCTB

https://m.edsoo.ru/BOI9O0LSA

46

Pemmenue
TPUTOHOMETPHUYECKUX
HEpPABEHCTB

https://m.edso00.ru/I2R3IMININ

47

48

Pemenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonrponsHas pabora:
"I'pacdpuxu
TPUTOHOMETPHUECKUX
GbyHKIUH.

https://m.edsoo.ru/E7TR6N4R 1M

https://m.edsoo.ru/Y8L6MI9T21




Tpuronomerpuueckue
HepaBeHcTBa"

OCHOBHEBIE MCTOJBbI pCHICHUSA

49 https://m.edsoo.ru/Q4S7I5X7N
MOKa3aTeIbHBIX HEPABEHCTB
@)

50 CHOBHDIC MCTOMB PEICHIA https://m.edsoo.ru/FOKOQIW2B
MoKa3aTeIbHbIX HEPABECHCTB
0]

51 CHOBHBIC MCTOMBI peIHieHiA https://m.edsoo.ru/Z1C9E8D7S
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHEIE METOJIbI pelieHHA https://m.edsoo.ru/S7P6D1HOV
[MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOJIbI PCIICHUS

53 Jorapu(PpMUICCKIX https://m.edsoo.ru/V3Y3F1Q2F
HEPaBEHCTB
OCHOBHBIE METObI PELICHUS

54 Jorapu(PMUIecKux https://m.edsoo.ru/T3Z6W4U9X
HEPaBEHCTB
OCHOBHBIE METOJIbI PEILICHUS

55 JorapupMHUUECKUX https://m.edsoo.ru/R4M0OG4Y 6B
HEPaBEHCTB
OCHOBHBIE METOJIbI PEILICHUS

56 JorapupMUUECKUX https://m.edsoo.ru/NSGOWSBI1E
HEPaBEHCTB
0)

57 CHOBHRBIC METOIG! PetlieHiA https://m.eds0o.ru/W 1J6H3Z4V
HppaIroHaIbLHBIX HEPABEHCTB
@)

58 CHOBHRIC METOIRL POHICHIA https://m.eds00.ru/L2A5K7S9IC
HppaIroOHaAIbLHBIX HEPABEHCTB
@)

59 CHOBHPIC MCTOMB PEMCHIA https://m.edsoo.ru/Z1T0D3S3X

HppallOHAJILHBIX HCPABCHCTB




60

61

OcCHOBHEBIE MCTOJbI pCHICHUSA

HMPPALMOHAIIbHBIX HEPABEHCTB

I'padmueckue metoabt
pelIeHUs UPPALMOHATIBHBIX
YpaBHEHU

https://m.eds00.ru/FIR8G7TYIN

https://m.edso00.ru/S4D9J0YOH

62

I'padmueckue meToan
peLIeHHs HPPALIIOHAIBHBIX
ypaBHEHUH

https://m.edsoo.ru/HS§BSMOD1R

63

64

65

66

I'padmueckue MmeToap!
pEIICHUS TTOKa3aTeIbHBIX
YpaBHEHUI

I'pacdmueckue meToab
pelieHus MoKa3aTeIbHBIX
HEPaBEHCTB

I'paduueckue MeTo b1
peleHust JorapupMHUUECcKux
ypaBHEHUH

['paduueckue meToap
pelieHus JorapuMUIecKux
HEPaBEHCTB

https://m.edsoo.ru/F4G3F2HOW

https://m.edsoo.ru/AORIWSQ5Z

https://m.edsoo.ru/U7X4F70Q4A

https://m.edsoo.ru/P7TM9IG8TIB

67

['paduueckue meToap
pelieHus JorapuMuIecKux
HEPaBEHCTB

https://m.edsoo.ru/B2C2T3K2J

68

I'paduueckue meTomp!
pereHus TOKa3aTeIbHBIX 1

Jorapu(MUUECKUX ypaBHEHUIN

https://m.eds00.ru/ROT609B6F
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70

71

72

73

I'padmueckue metoab
pelieHus OKa3aTeIbHbIX 1

Jorapu(pMHUUECKUX ypaBHEHUN

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX U
Jorapu(pMUIEeCcKUX
HEPaBEHCTB

I'padmueckue metoab
pelIeHns TOKa3aTeNbHbIX U
JorapupMUIECKUX
HEPaBEHCTB

KonTponbnas padora:
"UppanroHaibHBbIE,
NoKa3aTebHbIE U
norapupmMuUecKue
HepaBeHCTBA"

KommniiekcHbie yucia.
Anrebpanyeckast 1

TpUTrOHOMETpHUUecKast (POPMBI
3alUCH KOMIUIEKCHOTO YHciIa

https://m.edsoo.ru/ESF3N4G6Q

https://m.edsoo.ru/W8C2J6C5H

https://m.edso00.ru/B9J103M7K

https://m.edsoo.ru/H3H8K1L30

https://m.edsoo.ru/U3K1WE8R1H

74

KommniiekcHbie yucia.
Anrebpanyeckast 1

TpUTOHOMETpHUECKast (POPMBI
3aMMCH KOMIUIEKCHOIO YHciIa

https://m.edsoo.ru/ZON3D2E6R

75

Apudmerrueckue ornepauu ¢

KOMIIJIEKCHBIMHU YU CJIaMU

https://m.edsoo.ru/UOR3T7P3N

76

Apudmernueckre onepanum ¢

KOMIIJIEKCHBIMHU YU CJIaMU

https://m.edso00.ru/J6Y6VIT4Q
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78

79

N306paxkeHne KOMILIEKCHBIX
YUCell Ha KOOPJAMHATHON
IIJIOCKOCTH

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAMHATHOU
TIJIOCKOCTH

®opmyiia Myaspa. KopHu n-
OM CTENEeHH U3 KOMILJICKCHOTO
qyucia

https://m.edsoo.ru/G3A1HIN2P

https://m.edsoo.ru/L6J5WOASM

https://m.edsoo.ru/B7A7H2C1G

80

®opmyia Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
qucia

https://m.edsoo.ru/S3IN4M7HS8S

81

82

83

[TpuMeHeHne KOMITIEKCHBIX
YHCeIN JUIsl PeLICHUS
¢bu3znyecKux u
Te€OMETPHYECKUX 33124

KonTponpHas pabora:
"Kommiiekcusie uncia"

HaTypaJ'ILHLIe H OCJIbIC YUCiia

https://m.edsoo.ru/B2G9C7F9A

https://m.eds00.ru/N9R7V6LOF

https://m.edso00.ru/V7T4W2X5X

84

85

Harypanbnsle u niensle yucna

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YNCEI

https://m.edsoo.ru/KOC7K3B9Y

https://m.edsoo.ru/B4A1T9D40Q

86

[IpumeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YHCEI

https://m.edsoo.ru/ESI8F 113G

87

[IpumeHeHne MPU3HAKOB

JIIEITUMOCTH 1IEJIBIX YUCEIT:
HOJ/] u HOK

https://m.edsoo.ru/T3J8U4US5T




88

89

90

[IpumeHeHue MpuU3HaAKOB

JCJIINMOCTH LCJIBIX YUCCII:
HOJI u HOK

[IpumeHeHne MpuU3HAKOB
JEIMMOCTH LIEJIbIX YHCE:
OCTaTKH 10 MOJYJIIO

IIpuMeHeHne pu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOJYJIO

https://m.edsoo.ru/U2K4F2P2K

https://m.edsoo.ru/C3U0V4B2M

https://m.edsoo.ru/C313J6Y 11

91

[IpuMeHeHne pu3HaKoB
JICITUMOCTH IICIIBIX YHCEIT:
anroput™ EBxinaa mis
pelIeHUs 3a/1a4 B LEJIbIX
YHCcIax

https://m.edsoo.ru/KOFOL1D7Y

92

93

94

95

KonTponsHas pabora:
"Teopus nenbIx yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEJICTBHS

Cucrema 1 COBOKYITHOCTh
ypaBHEHUN. PaBHOCUIIbHBIE
CUCTEMBI U CHCTEMBI-
CIIECTBUSA

OcHoBHBIC MCTOJbI pCHICHUSA

CHCTEM U COBOKYITHOCTEU
palMoHaNbHBIX YPAaBHEHUN

https://m.edsoo.ru/P8TOH7C5H

https://m.edsoo.ru/H6P6HIMA41

https://m.edsoo.ru/Z7S317Y 1U

https://m.edsoo.ru/M8J5B4S8H
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97

98

OcHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEU
HMPPALMOHAIIBHBIX YPAaBHEHUU

OCHOBHEBIE MCTOJBbI pCHICHUSA
CUCTEM U COBOKynHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHCHPII;’I

OcHoBHBIC MCTOJbI pCHICHUS

CHUCTEM U COBOKynHOCTCﬁ
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/C3H216D5T

https://m.edsoo.ru/I0Y6W4K3C

https://m.edsoo.ru/S§W7K8Z8N

99

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
JorapupMUUECKUX ypaBHEHUN

https://m.edsoo.ru/O6C6S7T8K

100

101

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKUX YpaBHEHUI

ITpumeHeHHe cucTeM K
PELICHUIO MaTeMaTHYECKUX
3a7a4 U 3a/1a4 U3 Pa3InIHbIX
oOyacTell HayKu U pealbHON
YKU3HU, UHTEPIIpETaLUs
IMMOJIYUYCHHBIX PE3YJIbTATOB

https://m.edsoo.ru/R3C9Z8UIE

https://m.edsoo.ru/D0J4AMSI5Z

102

ITpumeHeHHe cucTeM K
PEIICHUIO MATEMATHYCCKUX
3a7a4 1 3a/1a4 U3 Pa3InIHBIX
oOyacTell HAyKH U pealibHOM
JKU3HU, UHTEPIIpETaLU
MOJTyYEHHBIX PE3yJIbTaTOB

https://m.edsoo.ru/D5S5L8Z6D

103

[IpuMeHeHne HepaBEHCTB K
PELIEHUI0 MAaTEMATHYECKUX

https://m.edso0.ru/Q8BOESNI1L




3a/1a4 ¥ 33/1a4 U3 PA3IMYHBIX
o0acTeil HayKH U peabHOM
YKU3HU, UHTEPIIpETaLUs
MOJIYUCHHBIX PE3YJILTATOB

Kontposbnas pabora:
"CuctemMbl pallMoOHaIbHBIX,

104 MPPAHHOHATHHBIX https://m.edsoo.ru/Z1V1S0C20Q
IMOKA3aTEJIbHBIX U
JorapupMHUIECKUX
ypaBHeHUH"
P

105 AUHOHATILHPIC YPABHCHIA € https://m.edsoo.ru/C5T4V7Z11
napameTpamu

106 PatmoRabHbIe HEpaBeHCTBa ¢ https://m.edsoo.ru/P2N1T3U5V
rnapamMeTpamu
P

107 AUIOHATLHBIC CHCTEMBT © https://m.eds0o.ru/S3H8I5K4D
napameTpamu
4!

108 PPALHOHATLHBIC YPABHCHHA, https://m.edsoo.ru/K3J5H6 X0V
HEPaBEHCTBA C ITapaMeTpaMu
4!

109 PPAIHOHATLHBIC CHETEMBI € https://m.edsoo.ru/TIW6L4X6H
napamMeTpamu
II

110 OKAsaTeILHbIC YPapHeHH, https://m.edsoo.ru/J3T1U2T30
HEPaBEHCTBA C ITapaMeTpaMu
II

111 OKA3ATCILHRIC CHCTEMBL © https://m.edsoo.ru/K5S9FOMEO
napameTpamu
Jlorapugpmuueckue

112 ypaBHEHHMsI, HEPAaBEHCTBA C https://m.edsoo.ru/LOY4V6TSB

napameTpamu
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114

Jlorapudmuueckre CUCTEMBI C
rnapameTpamu
Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

https://m.edsoo.ru/Z7F2J8COM

https://m.edsoo.ru/NOIOD1P2U

115

116

117

118

119

120

Tpuronomerpuueckue
HEPaBEHCTBA C ITapaMeTpaMu

Tpuronomerpuyeckue
CUCTEMBI C ITapamMeTpaMu

ITocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJienen
peabHBIX CUTYaLHil ¢
MIOMOILBIO YpaBHEHHUH C
napameTpamu

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH
peanbHBIX CUTYaIHil ¢
IIOMOIIBIO CUCTEM YPABHEHHUU
C nmapaMeTpamMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH
peanbHBIX CUTYaIHil ¢
IIOMOUIBIO CUCTEM YPABHEHHUU
C nmapaMeTpamMu

KonrponsHas pabora:
"3amaun ¢ napamerpamu”

https://m.edsoo.ru/A7K7E0B6J

https://m.edso0.ru/J4K4X703C

https://m.edsoo.ru/O4M3H3Q6D

https://m.edsoo.ru/D6G2V3IWS5SH

https://m.eds00.ru/BRC6W7GOT

https://m.edsoo.ru/A4D3F8S9T

121

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHuH:
"VpaBHenus"

https://m.edsoo.ru/V1A1A2MS5SF
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123

124

[ToBTOpEeHME, 0000IIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"VpaBHenus"

[ToBTOpEeHME, 0000IIEHNE,
CUCTEeMAaTH3allusl 3HAaHUM:
"VpaBuenus. CucteMbl
ypaBHEHUH"

[ToBTOpeHME, 0000IICHNE,

CUCTEeMaTH3alus 3HAaHHUM:
"HepaBencrna"

https://m.edsoo.ru/C3LI9S7X8K

https://m.edso00.ru/O4R8TEV1Z

https://m.edsoo.ru/L1E5SP1A6T

125

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"HepaBencrna"

https://m.edsoo.ru/D3N7G5F3Q

126

127

128

129

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:
"[IpousBonHas u eé
npuMeHexnue"

[ToBTOpenue, 06001IeHNE,
CHCTEMATH3allMs 3HAHMIA:
"IIpousBoHas U €€
IpuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucTeMaTU3alus 3HaHHUHA:
"[IponsBonHas u €
npuMeHeHue"

https://m.edso00.ru/C6X2P0XIN

https://m.edsoo0.ru/I4W0G7K4T

https://m.edsoo.ru/J8XO0V1TS5P

https://m.edsoo.ru/W7M6B6K1G
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131

132

[ToBTOpEeHME, 0000IIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"NuTerpan u ero
IpuMeHeHue"

[ToBTOpeHue, o600IIEHNE,
CHUCTeMaTHU3alysl 3HAHM:
"Oyukuun"

[ToBTOpeHuEe, 0600IIEHNE,
cUCTeMaTu3alys 3HAHMM:
"®yHkuun"

https://m.edsoo.ru/B4H6U7V4R

https://m.edsoo.ru/L7Z9N4A 71

https://m.edsoo.ru/Z8K1P1H60

133

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAaHUM
"®yHkuun"

https://m.edsoo.ru/D5X7D4S6U

134

135

136

Hrorosast KOHTpOIbHASA
paborta

HToroast KOHTpOJIbHAS
pabota

[ToBTOpenue, o6o01IIEHNE,
CHUCTEMAaTH3alMsl 3HaHUU

https://m.edsoo.ru/H4K1B5U2S

https://m.edsoo0.ru/L2R9Y 10Q0C

https://m.edsoo.ru/R6ASL3IA6R

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME

136
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IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

Yucia U BEIUMCIIEHUSA

OHepI/IpOBaTB IOHATHUAMHA: PALUOHAJIBHOC H ﬂeﬁCTBHTeHbHOC 4qHucCiJio,
OOBIKHOBEHHAS U JACCATHYHAsA I[p06b, IMPOLUCHTLI

BreimonssTh apI/I(bMCTI/I‘leCKI/IC OoIcpanuu C panroHaJIbHbBIMHU n
HeﬁCTBHTCHBHBIMH qucjiaMu

1.3

1.4

1.5

BrmomaaTe HpI/I6JII/I)KéHHI)I€ BBIYMCIICHUA, HCIIOJIb3YyA ImpaBujia
OKPYTJICHUA, ACTIATh IPUKUAKY U OLCHKY pE3yJibTaTa BBEIUMCIICHUH

OnepupoBaTh NMOHATUSAMU: CTEIEHb C LEJIBIM I0OKa3aTeseM, CTaHJapTHas
¢dopma 3anucu EeHCTBUTENBHOTO YMCIIA, KOPEHb HAaTypalbHOW CTENEHH;
MCIOJIb30BaTh MOJIXOAILYI0 (JOPMY 3allUCH JIEUCTBUTEIbHBIX YUCEI IJIs
peLIeHUs TPAKTUYECKHX 33]1a4 U MPEICTaBICHUS JaHHBIX

OnepupoBaTh MOHATHAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yria; HCIOJb30BaTh 3allUCh MPOM3BOJBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIIH

ypaBHeHI/IH " HECPABCHCTBA

2.1

2.2

23

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
paloHaiIbHOE, UppaloHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

BeimonHATe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH H
pelaTs TPUTOHOMETPUUYECKUE YPAaBHEHUS

BoinonHATe peoOpa3oBaHus LENIbIX, PAIIMOHAIBHBIX U HPPalMOHATbHBIX

BBIDQKEHUII W pelaTh OCHOBHBIE THIIBI II€NBIX, PALUOHAIBHBIX H
UppalMOHATILHBIX YPAaBHEHUI U HEPABEHCTB

2.4

2.5

HpI/IMeHﬂT b YPAaBHCHHUA W HCPABCHCTBA I PCIICHHUA MAaTEMATUUCCKHX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peasibHOM KU3HU

MO,Z[CJIHpOBaTL PCAJIbHBIC CUTYyallUWM Ha A3BIKC aJir e6p},1, COCTaBJIATH

BBIpQXEHUSI, YpaBHEHHU s, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4yM, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIU C HCTIOIb30BAHUEM allnapara ainreopsl

OyHKIMH U TpaduKh

3.1

OnepupoBaTh TOHATHSAMU: (PYHKIMS, CHOCOOBI 3amaHus (DYHKIUH,
00JacTh OmpeAeNieHusT M MHOXKECTBO 3HAauYeHUW (QYHKIWH, Tpaduk
(GyHKIHMH, B3aMMHO 00paTHbIC PYHKITUN




OnepupoBaTb MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH

32 GbyHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonb3oBate rpaduky QyHKIHMHA 111 pELICHUs] ypaBHEHU
3.4 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUHOU
) GbyHKIUH, cTeneHHON (GYHKIUU C LIEeTIbIM MTOKa3aTesieM
Hcnonw3oBare rpaduku GyHKIUA A7 UCCICIOBAHHS TPOIECCOB U
35 3aBUCHUMOCTEH TIpH pEUICHUH 3a7ad U3 APYTUX YUEOHBIX TPEIMETOB H
' peasibHOM  JKM3HM, BbBIpaXkarb (opMyJamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana MmaremaTnueckoro aHainsa
41 OnepupoBaTh MOHSTHUSMU: TOCIEAOBATENBHOCTh, apupMeTHuecKas Hu
' reoMeTpUYecKasl Iporpeccuu
OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IeoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAOIICH  TE€OMETPUUYCCKOM
POrpeccuu
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA MOCIEIOBATENBHOCTEH M MPOrPeccuil  uis
' pellleHus peaabHBIX 3a7]a4 MPUKIATHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
5.2 pealbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX YUSOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHATUSIMHU:  OINpEICJICHHE, Teopema,  CIEICTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yabTarta
1 Yucna v BEIYHACICHUS
OnepupoBaTh MOHITHSIMH: HATypalbHOE, IEJ0€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENBIX YHCEN, Pa3JIOKCHHE YhciIa Ha TPOCThIC
MHO>KUTENH TSl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHAJIBHBIM [TOKA3aTeIEM
13 OnepupoBaTh MOHATUSAME: JIOTAPU(M UUCIA, AECITUYHBIC U HATYPAIbHBIC
' sorapuMbl
2 YpaBHEHHUS U HEPABEHCTBA




2.1

[IpuMeHATH CBOKMCTBA CTENEHHM JUIs MpeoOpa3oBaHUsl BbIpAKEHUN,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHCHUM U HEPABEHCTB

2.2

BoimonHATe 1peoOpa3oBaHusi BBIPAKECHUH, COIACPKALIMX JIOTapU(pMBL;
OTIEpPHPOBATH MOHATUAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB

23

24

HaXOI[I/ITB pEeIICHUA HpOCTGfII.HHX TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMa JIMHEHHBIX YPaBHEHUHN U €€ pellleHue;
UCIONIb30BAaTh  CUCTEMY  JIMHEMHBIX  YpPaBHEHMH  [UIsl  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxonute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEW
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peajibHble CHUTyallUd Ha S3bIKe aiareOphl, COCTaBIIAThH
BBIPAKECHMSI, YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 33Ja4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllapara ajareopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKass (QYHKUIUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIUH, HaunOoJbIIee H
HaMMEHbIIIee 3HaUYeHUS (PYHKIMHA Ha TPOMEKYTKE; UCTIONH30BATh UX IS
uccieoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: FpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMHA; u300paxaTb HX Ha KOOPAWHATHOU
IJIOCKOCTH U UCIIOJIb30BATh ISl PEILIEHUS] YPaBHEHUI 1 HEPABEHCTB

3.3

3.4

N3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpauKu JTHHEWHBIX
ypaBHCHI/Iﬁ N HCIOJB30BATh HUX JIA PCUHICHUA CHCTCMbI JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapukd (QyHKUUH U1 MCCIEJOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 APyruX y4yeOHBIX TUCIMITINH

4.1

4.2

Hauana maTremaTudyeckoro asainza

OnepupoBaTh TOHSTHUSIMU: HEMpPEepbIBHAS (QYHKIMS, MPOU3BOIHAS
(GyHKIMH;, WMCIOJIb30BaTh T'€OMETPUYECKHA ¥ (U3HYECKUH  CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKHHﬁ, BBIYUCIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

43

Hcnonp30BaTh  MPOM3BOAHYIO Il HcCleAoBaHHA  (QYHKIUU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSATh PE3yJIbTaThl HUCCIEI0BaHUS K
MOCTPOCHHIO TPa(hUKOB

44

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXIACHUA HAWIIYYIICTO PCIICHUA B
MNPUKIAAHBIX, B TOM YHCJIIC COONNAJIbHO-O3KOHOMUYCCKHX, 3aaadax

4.5

OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTErPal; IOHUMATH
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxoaute mepBoOOpa3HbIe JIIEMEHTapHBIX  (DYHKIHIA, BBIYUCIATH
uHTerpai no ¢popmyie Hetorona — JleliOnuna

4.7

Pemate npukiaaHbie 3a1a4d, B TOM YHCJIE COLMATBHO-YKOHOMUYECKOTO 1
(u3nYecKoro xapakrepa, CpeJIcTBAMU MATEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

Kon
1 Uucna v BBIYUCICHUS
Panmonaneubie  uncina. OOBIKHOBEHHBICE W JICCATUYHBIC JPOOW, TIPOIICHTEI,
OCCKOHEYHBIC  TNEpPHOAMYECKHE  JIpoOH.  Apu(pMETHYECKHEe  ONepamud ¢
1.1 paIMoHaIbHBIMU YHCIIAaMU, MpeoOpa3oBaHMs YHCIOBBIX BBIpaKeHUH. [IpuMeHeHue
npo0ell ¥ MPOLEHTOB I PEIICHUsS] MPUKIATHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciei
3HAHUU U peaTbHOM JKU3HU
JelictBuTenpbHble  4yMcia.  PanvoHanbHbIE W MPPALMOHAIBHBIE  YHCIIA.
1.2 = Apudmernyeckue oOmnepanuud ¢ JIEHCTBUTENBbHBIMUA uuciamMu. [IpuOmmxéHnbIe
BBIYHMCIICHHUS, IPABUIIa OKPYTIICHUS, TPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHUN
Crenens ¢ mensiM nokaszareneM. CranaapTHas ¢opma 3amucu JAeWCTBUTEIHHOTO
1.3 yrcna. Mcnonp3oBanue moaxopsimei (GopMbl 3alUCH JIEUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHUX 3a/1a4 U MPEJICTABICHUS TAHHBIX
L4 ApudmeTnueckuii KOpeHb HATypanbHOU cTeneHH. [leficTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMHU HAaTypaJIbHON CTENEHU
L5 CuHyc, KOCMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHTEHC YHUCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEpABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
29 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHU . OcHOBHBIE
' TPUTOHOMETPUYECKUE (HOPMYJITBI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
WHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5 Pemrenue uppaimoHanbHbIX YPaBHEHU U HEPABEHCTB
2.6 = Pemenue TpUrOHOMETPUYECKUX YPABHEHUN
27 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a4a4 U 3a]1a4
' W3 pa3InYHbIX 00JIacTel HAYKH U PeaTbHOM KU3HU
3 OyHKIWH U TpaduKu
31 Oyukuus, crnocodsl 3aganus ¢yHkuuu. 'padux Gynkumuu. BzaumHo oOparHbIe
' byHKIUH
39 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWM ¢yHkumu. Hymm Qyskimm.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU




33 CrenenHas GyHKLUS C HATYpaJbHBIM U IeNBIM TIOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpadyK KOPHSI 71-0¥ CTETICHU
34 Tpuronomerpuueckass OKpyKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Havana marematnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIE0BATENLHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas Mporpeccuu. beckoHeuHo yObIBaromias
4y | TEOMETpHIECKasd IPOTPECCHS. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
' nporpeccuu. Dopmyia CI0XHBIX NPOLEHTOB. lcrosib30BaHME MNporpeccuu JUist
pellIeHns peabHbIX 3aJa4 PUKIaJHOTO XapaKTepa
5 MHokecTBa U JOTUKA
MHuoxecTBO, omepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammnapara JJisi OINHUCaHUs PpPealbHbIX
MIPOLIECCOB U SIBJICHUH, P PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T10Ka3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens Cc pallMOHANbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl
29 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENCHH C PAllMOHAIBHBIM
' HoKa3aresiemM
23 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHMH. PelleHne NpUKIagHBIX 3a1a4 C ITOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U peallbHOM JKU3HU
3 OyHKIUH U TpaPuKH




Oynkuus. Ilepuoanyeckue ¢yHkun. [TpomMexyTkKM MOHOTOHHOCTH (DYHKIIUH.

3.1 Makcumymbl U1 MUHUMYMBI GyHKIMH. HamOosnblliee ¥ HauMEHbIIIEe 3HAYEHUE
(GyHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadhukoB GyHKIUHA A1 peIeHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (yHKUMHA Ui HUCCIENOBAaHUS  NIPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEHICHUM 3aad U3 JPYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana matematuyeckoro ananmsa

4.1 HenpepeiBable pyHKIMU. METOA HHTEPBAJIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [Ipou3BonHbIe 3eMEHTApHBIX (PyHKUMHA. DOpMyJIbI HaXO0XKJIEHUS IPOU3BOJIHOM

' CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DYHKIIUN

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIMM HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxknenre HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUN Ha
OTpe3Ke
[IpumeneHnne MpoN3BOAHOMN ISl HAXOXK/ICHUSI HAUTYYIIETO PEICHHUS B IPUKIIATHBIX

4.5 3ajayax, M ONpeJeNeHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysIod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reoMmeTpuueckuii 1 pu3ndeckuii cMbICi. Brranciaenue uarerpana no

dbopmyne HeroTona — JleitOnuiia




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

BnageHnne MeromaMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHMS 3a1ad;
yMeHHe (GOpMYJIMpPOBaTh M OINEPUPOBATH IMOHATHSAMU: OIPEICIICHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; TPUMEHSATH UX; yMEHUE (HOpMyITUpOBaTH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKIIHH;
IIPOBOAMTH  JOKAa3aTEJIbHBIE PpACCYKACHHMS IIPU PpEUICHUM 3ajad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYXICHHM; YMEHHE
OIEpUPOBATh MOHATHSMH: MHOYKECTBO, IOAMHOXECTBO, OINEpPALMU Haj
MHOXECTBAMHU; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ W3 JAPYyruxX Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSIMHU: HATYpaJIbHOE YHCIIO, IEJI0€ YUCIIO,
CTETIEHb C LIEJIBIM I0Ka3aTeaeM, KOPeHb HaTypallbHOM CTENEeHH, CTEeNeHb
C pamMoOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEHCTBHTEIBHBIM
nokaszareneM, Jiorapugm ymucia, CHHYC, KOCHMHYC W  TaHI€HC
IPOMU3BOJIBHOTO YHCIA, OCTaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJbIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIEIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIIee
o0rmiee kpaTHOe, anropuT™ EBKITHIA MpH perieHn  3a1a4; 3HAaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENeHsMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX
BBIDAKCHUH; YMEHHUE ONEpPHUPOBATh MOHSATHAMH: IOCIEIOBATEIBHOCTS,

apudMeTHIecKas Iporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO




yObIBatomasi  reoMeTpudeckas  MpOrpeccus; yMEHHE  3a7aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYII;
yYMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, popma
3aMUCcH KOMIUIEKCHBIX 4HCel (FreoMeTpuYecKas, TPUrOHOMETPUYECKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apH(pMeTHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH MPUMEPHl  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATHh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OMNpeCaAC/IMTECIIbL MATPHILIbI, I‘GOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUSA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTEM, YMCHHC PpCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUS, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHA MATEMATHYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (DYHKLIUH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (PyHKIIMH, HauOoJbIlIee 1 HaUMEHbIIIee 3HaYeHUs
(GYHKIIUM Ha MPOMEXYTKE, HEpepbIBHAsA (PYHKIIMSI, aCUMIITOTHI Tpaduka
¢byHKIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKIUH, TEOMETPHUUCCKUHN U
¢usznyeckuit CMBICT TPOU3BOAHOM, TNepBooOpa3Has, ONpeaAeHEHHbIN
MHTETpajl; yMEHUE HaXOAMUTh ACHUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIMM, HAXOIUTh YpaBHEHHE KacaTelbHOW K Ipaduky
GYHKIMM; YMEHUE HaXOAWUTh MPOW3BOJIHBIE AJIEMEHTApHbIX (DYHKIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIeNOBaHUS (YHKIHMH,
HaXOAUTh HAaWOOJbIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHUEM allapara MaTeMaTHYeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JJIsl HAXOXKACHUS HAWIy4dlIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMUYECKUX M

bU3HYeCKUX 3aa4ax; HaXOAUTh TJIOMAIH U 00bEMBI (PUTYD C TIOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpaduKoB (PyHKIUH, NCIOIB30BATH I'PAQUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IIPOLIEHTHI, 10JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIE€HUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEILICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI 110 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpe/iHee apu(MeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUN; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; I'pa)uueCKH NCCIIE0BATh COBMECTHBIE
HAOJIOZEHNsT C TIOMOILNBIO JMarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy beprymnnu, komOuHaTopHbIe (haKkThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4alfHOW BENWYMHBI, (YHKIUH pACIpeleNieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO pACHpPENEICHMI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS 3aKOHA OOJNBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pacCy KACHMS ISl peIlIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTHU, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHNH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMma, Nupampaa, (GuUrypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTH TNHPAMU[BI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

IPSAMOYTOJIBHOTO IapaJulelieuIela, TUpaMUAbl, IPU3MBI, LWIAH]IPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00CHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TPOBOAWTH Kiaccudukanuioo Guryp Imo
pa3IMYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FTeOMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(MHA, Yroi, TUIOMmah, O0O0BEM, IUIONIAIhb MOBEPXHOCTH), WCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHUCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cdepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunesa, MUPaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeH#ne oneprupoBaTh MOHATUSIMHU: MPSIMOYTOJbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jioXKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHHE HCIIOIH30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs] TEeOMETPUYECKHX 3alad | 3afad JAPYTux y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXOIAIIMNA METOA s PpeIHICHUs 33a1a4H;
[IOHUMaHUE 3HAYUMOCTM MATEMaTUKUM B M3Y4YEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB UM  SBICHHUI; yMEHHE pacro3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INEPEYEHD 2JIEMEHTOB COAEP)KAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kox

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna v BEIUMCIICHUS
HaTypaJ'IBHBIC " 1eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

Pammonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, IPOICHTHI,

b2 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
L3 Apudmernueckuil KopeHb HaTypaJlbHOW cTeneHu. JleficTBus ¢ apudMeTHuecKuMu
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
L4 Crenenb ¢ nenbM mokazateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTENEeHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTapH (MBI
JlelicTBuTenpHble 4YHClIa. ApuMeTHYECKHE oOmepaluu ¢ JeWCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OLICHKA pe3yJIbTaTa BEIUMCIICHUN
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHU
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIUH U TpaPuKH




@Oyuk1us, crnocoods! 3aaanus GyHkuuu. I'padpuk ¢yskmuu. B3anmHO oOparHbIe

>l ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue QyHKIuu
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKImm.
39 [IpomMexxyTkl  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
313 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJIbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS 71-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmylia CII0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IpousBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
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