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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TucuuIUIMH. B pamkax maHHoro ydeOHOro kypca oOydyaroluecs OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjia/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKLIMSIMH alreOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
000OlIeHNE W KOHKpETU3aluio, a0CTparupoBaHHE M aHAIOTHIO, (HOpPMUPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone u3ydenusi yuyeOHOro kypca «Ainrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarouIuecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEINIEN peallbHbIX CUTYaLHM,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMEpamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yercd Kak 4Yepe3 YYeOHbId Marepuas, CHoCOOCTBYIOLIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyIomeld MPOAOIKUTEIBHOW  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOATENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYeHHBIA pe3yJIbTarT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTLHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToandYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpa@ukn», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JiorTMKay. Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIMUECKUE JIMHUW W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ IOCTENEHHO HAChIIIAasiCh HOBBIMH TEMaMU M pasaenaMu. JJaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJBbKY 0O0BequHsEeT B cebe colep:kaHue
HECKOJIbKUX MAaTeMaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTUYeCKU aHAIIU3, TEOPHSI MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosiee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJeNIb peallbHOW CHUTYyallud, MPUMEHSATh 3HAHUS,
NOJYyYCHHbIE MpPU U3YyYEHUH YUEOHOTro Kypca, AJISl PEIICHUS CaMOCTOSTEILHO
cOpMyIMPOBAHHONW MaTeMAaTUYECKON 3a/a4M, a 3aTE€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4Ymcia, yMEHHE JeNaTh NPUKHUIKY, BBIMOIHITH MNPUOMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
paliOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXECTBE LEJbIX 4YHUCEN, OcOoOble CBOMCTBA
palMoHaNbHBIX M HUPPaIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOMKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS pa3iMyuHbIX 33134
bopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Haykd U €€ poJiH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHs.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMmbl MpenyCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3afad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coJepkaimx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYeHUH (DYHKIIUH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (QopmynaMm, MNpeoOpa3oBaHUS  PALMOHANBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJaromuxcs, (OpMUPYIOTCS HaBBIKUA JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIHO JIGMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIeTaeTCs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKONH U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
MPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJyUYeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MIO3BOJIAIOIINX BbIPAKaTh 3aBUCUMOCTH MEX/1Y BEIMUMHAMU B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckoi U ciioBecHOW. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K O0O0OOIIEHHI0 U
KOHKPETH3al1uH, UCTI0JIb30BAHUIO aHATIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKHUX, TaK U MPHUKIAJHBIX 3aj]1ad,
JOCTYIHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiATh HMX HauOONbIINE W HAUMEHBIITUE
3HAYEHUA, BBIYMCIATH IUIOMAAu (puryp u oObEMBI T€l, HAXOAUTh CKOPOCTU WU
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CUTyaluH,
IIO3BOJISIET HAXOIUTh HAWJTyYIlIEE PELIEHUE B IPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HDKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIEHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniuecs y3HatoT O BBIJAIOLIXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAayKW, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs1 DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINA BCE pa3Ieibl
MaTeMaTHKd H €€ TPWIOKCHHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaroIIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeJyeT TpU3HAThH
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBINIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/IeiOB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHbIX  NPAKTUYECKUX  3ajJad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOAATeIbHOCTh, YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH, alCTparupoBaThes,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeUHbIe TNepuoanyeckue npodu. [IpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaIbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHbIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YHMclIaMd.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenr ¢ menbpIM  mnokaszatreneM. bmaom Hrerorona. MHcmosib3oBanme
noAXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUS. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOrOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11es1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpazoBaHue BeIpaXXeHHH, COACPIKANTUX JTOTAPU(PMBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucteM JIMHEMHBIX YpaBHEHHMHU. MaTpuua CUCTEMBI JMHEHWHBIX
ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUUECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccinenoBanue NoOCTpOCHHOM MOJENU C MMOMOUIBIO MATPHII
Y OIIPENICIIUTEIICH.

[TocTtpoeHne MaTeMaTHYECKHUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoObsl 3amganus GyHKIUH. B3anMHO oOpaTHBIle (QYHKIUU.
Komnosumus ¢ynkuuii. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 HeuéTHbIe pyHKkuMH. [leproauyeckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHus (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U IOCTPOEHUE UX I'Pa(UKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUKA 0OpaTHOU CTENEHU
C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMIA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE M OTPaHUYEHHbIE MOCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (YHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHciia. ApudMerudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN IJIs PEIICHUS] (PU3HNUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTell HAYKHU U peaibHON KU3HU, HHTEPIPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmareMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapIIero 1 HAMMEHbLIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OIPEIENIEHHs] CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpuyeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpaia no gopmyne Hetotona-Jlenonuna.

[TpumeHeHre uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr U Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4YecKOMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MAaTEMAaTUKU U MaTeMaTHYeCKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBATh
oTpeieNICHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh ApryMEHTALINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pelieHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMAIMIO, MPENCTaBIATh €€ B pazIu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4yMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIECI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4i, BEIOMPATh CIIOCO0 pElIeHHs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT padbOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce oOydyarOIIMICA TOJYYUT CIECAYIOIINE
MPEIMETHBIE PE3YJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOIO YHUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMNEpPUPOBATh MOHATHUEM: CTENEHb C LEJIbIM MOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEIbHBIX YUCEI ISl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PAIMOHAIBHBIM IIOKa3aTelIeM;

cBOOOZHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
UCII0JIb30BaTh CBOMICTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
OPUMEHATh ONPENCHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YPaBHEHMHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MaTpPUIl W OIPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeJIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKEHUI;

cBOOOIHO OMNEpUPOBATH MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
JorapuMHuyuecKre ypaBHEHHUS, HAXOAUTh UX PELIEHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEoOXoaumble (OpMyJibl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUHN PYHKINU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajJbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAs, KBaJApaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHuX Yy4EOHBIX MPEIMETOB U peabHOU
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEI0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOZIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONIMCAHUSI PEaJIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U LEJIBIX YUCEJI, UCIOJIb30BATh MPU3HAKU JIEITUMOCTH LIEJBIX YHCEI,
HOJ/l m HOK HaTypanbHBIX 4yucen g pelieHus 3aAad, NMPUMEHSTh alrOpUTM
EBknupa;

CBOOOJHO OMEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CcBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONEpali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

pearb paloOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTeJbHBIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKallue MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C MCIOJb30BaHUEM ammapara aiareopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJTHO ~ OINEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIeIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIICe 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JJISI HAXOXKACHUS HAWJIY4IlEero pEuIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-PKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU M YCKOPEHHUS TMPOIIECCa, 3aJaHHOTO (OPMYIION UK TpaduKoMm;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PanimoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpakeHUs U 2 1
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmrie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie yucna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne

n/n

Tema ypoka

MHO)KGCTBO, onecpanvu Hal
MHO’KECTBAMH M UX CBOMCTBA

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/6A75109KA

[IpumeHeHne TeopeTHKO-
MHOKECTBEHHOTO ammapara Jijis
pelieHus 3aaa4y

ParnmonanbHbIe uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
JIpOoOH, TIPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKUE
Ipobu

PanronanbHbIe ncna.
OOBIKHOBEHHBIE U IECATHYHBIC
IpOoOH, IPOLIEHTHI,
OecKOHEYHbIEe IEPUOANYECKUE
Ipobu

[Ipumenenue apooeii u
HPOLICHTOB IS PEIICHHS
NPUKIIaIHBIX 33129
[Ipumenenue apooeii u
NPOLIEHTOB IS PELIEHUS
MPUKJIAJHBIX 3a1a4

https://m.edsoo.ru/F99Z682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

https://m.edsoo.ru/NVFYZJHRP




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMH YHCIIaMU

https://m.edsoo.ru/P7VKRZOSG

https://m.edsoo.ru/BOMRUCVWY

10

Mopynb J€HCTBUTEIBHOTO
YHUCla U €ro CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

12

13

14

15

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBUJIA OKPYTJIEHUA,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH

OcHOBHBIE METOIbI PEIICHUS
LEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHAILHBIX YPAaBHEHUN U
HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOTO4YJIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

https://m.edso00.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMIJS§

https://m.edsoo.ru/YE28L.OQQJ2

https://m.edsoo.ru/Z395M64DM




16

17

MHOTro4IEeHSI C IEIBIMH
ko3P duumentamu. Teopema
Buera

Pemrenne cucrem TUHEHHBIX
ypaBHEHU M

https://m.edsoo.ru/PBIEYHIZF

https://m.edsoo.ru/1E183555U

18

Pemenne cucreM TUHENHBIX
ypaBHEHUI

https://m.edsoo.ru/ICEJDO5GK

19

Marpuia cucTeMsbl JTMHEMHBIX
ypaBHeHUH. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAUYCHUS

https://m.edsoo.ru/BAM2QCKWF

20

Ornpenenurens MaTpUILLI 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTRA; BBIYUCICHUE €r0
3HAYCHUS

https://m.edsoo.ru/3MZUEKYQJ

21

22

23

IIpumenenne onpenenurens
JUISL PEILICHUS CHCTEMBI
JIMHENHBIX YPaBHEHUN

Pemenue npuknaaHeix 3ama4 ¢
MTOMOUIBIO CUCTEMBI JIMHEWUHBIX
ypaBHEHUU

Pemenne IMMPUKJIAIHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUNU

https://m.edsoo.ru/9P3E3FF47

https://m.edsoo.ru/IKJE16E2L

https://m.edsoo.ru/A9H81W33G

24

Kontponbnas padoTa:
"PanmonanbHble ypaBHEHUS U

https://m.edsoo.ru/OHOPJ57VZ




25

26

HepaBeHCTBa. CUCTEMBI
JUHENHBIX YypaBHEHUN"

OyHKIHS, CIIOCOOBI 3aJaHUS
dbyakuun. B3anmao odpaTHbIe
byukun. Komnosunus
byHKIMHA

I'padpux pyskmmm.
DJleMeHTapHbIe
npeoOpa3zoBaHus rpad)uKOB

byHKIMI

https://m.edsoo.ru/1XYSISM28

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

27

OO6nacth onpeneneHus u
MHOXECTBO 3HaYCHUHN
byukun. Hynu ¢pyHkmm.
IIpomexkyTKH 3HAK
IIOCTOSTHCTBA

https://m.edsoo.ru/VUOHQSOCV

28

UeETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GpyHKIUN.
IIpoMeKyTKM MOHOTOHHOCTH

byHKIIMHN

https://m.edsoo.ru/NTM7RJGX4

29

MakcuMyMbl 1 MUHUMYMBbI
¢byukun. Hanbomnpiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKLINU Ha TPOMEXKYTKE

https://m.edsoo.ru/ZOMNG672NG

30

31

JInneliHas, kBagpaTUdHas U
IpoOHO-NMMHEeNHHas QYHKIUU
DNEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIMHA

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V




32

33

DJIeMEHTapHOE MCCIICIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIII

CrenieHs ¢ 1EJIBIM
nokaszaresieM. buaoMm HeroTona

https://m.edsoo.ru/NAJFF14CO

https://m.eds00.ru/2ST9QOM2GO

34

CrereHn ¢ LEIbIM
nokasareiieM. bunom HrroToHa

https://m.edsoo.ru/K6XLQ4UJX

35

36

37

38

Crenennast GyHKIUSA C
HATYpaJIbHBIM U LEIBIM
nokasareneM. E¢ cBolicTBa u
rpaduk

KonrpomnsHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpauk"

Apudmerndeckuit KOpeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA
ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTEIIEHHU U €T0
CBOMCTBA

https://m.edsoo.ru/072LC5R6V

https://m.edsoo.ru/431WRJ3Y2

https://m.edsoo.ru/VEMYOBI1CV

https://m.edsoo.ru/B4NSPUZEB

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPAKEHMI, COAEPIKALUX
CTENEeHH U KOPHH

https://m.edsoo.ru/VR1SUSBDE

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETNEHU U KOPHHU

https://m.edsoo.ru/PRR3BH17H




41

42

43

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTEIIEHU U KOPHHU
UppanuoHainbHbie ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
HMppalvOHAJIbHBIX YPaBHEHUI

HppanunonanbHble ypaBHEHMUS.

OcHOBHBIE METOIbI PEILICHUS
UPPALMOHATIbHBIX YPaBHEHHM

https://m.edsoo.ru/GMO7CPCQG

https://m.edsoo.ru/DHW5QA79M

https://m.edsoo.ru/DN896TF02

44

HppanunonanbHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUI

https://m.edsoo.ru/1 X40FNHPA

45

46

47

PaBHOCHIBHEBIE Nepexoanl B
PEIICHNHU NPPATUOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE IEPEXOBI B
pPELIEHUH UPPALMOHATIBHBIX
ypaBHEHUU

PaBHOCHUIIBHEIE Nnepexoanul B

PELICHUHN UPPaLUOHAIBHBIX
YpaBHEHUN

https://m.edsoo0.ru/O2VV516B4

https://m.edsoo.ru/RPXZVFMHT

https://m.edsoo.ru/261843DBS

48

PaBHOCWIIBHBIE ITEPEXO/IBI B
peLIEeHNN UPPALHMOHATIBHBIX
YpaBHEHUN

https://m.edsoo.ru/O87Z1L0E2K

49

CaoiicTBa U rpaguK KOpHS n-oi
CTENeHH KaK (QyHKINH
00paTHOM CTENEHU C
HaTypaJbHbBIM [10Ka3aTelIeM

https://m.edsoo.ru/8JLO4FGQ9




50

51

52

CgoiicTBa u rpaduK KOpHS N-0i
CTETIeHU KaK (yHKIUU
00paTHOM CTENeHu C
HaTypaJIbHbIM I10Ka3aTeleM

KonTponbhas pabota:
"CoiicTBa u TpaduK KOpPHS Nn-
oi1 crenenu. MppannonanbHble
ypaBHEeHUA"

CrerneHb ¢ panirOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

https://m.edsoo.ru/JQHAUMLOM

https://m.edsoo.ru/0O1A6HO8VZ

https://m.edsoo.ru/3PMBUKOGP

53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

https://m.edsoo.ru/HFJPEPWL.9

54

55

Crenens ¢ pallMOHATIBLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

[Toka3zarenbHas GyHKIMS, €€
CBOMCTBa U rpaduk

https://m.edsoo.ru/HDVGSNJ1T

https://m.edsoo.ru/T7GPDUVRM

56

Hcnonws3oBanue rpaduka
(GYHKIMM JUIs] peIeHUs
yYpaBHEHUHU

https://m.edsoo.ru/NII171IBM

57

58

59

Hcnons3oBanue rpaduka
GYHKIMM JUIS] peleHUs]
ypaBHEHUU

IIokazarenpHbIC YpaBHCHHA.

OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

IToka3arenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
[I0Ka3aTEIIbHBIX YPaBHEHUU

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1ITA6IMG1X




IToxazaTennHBIE YpaBHCHHA.

60 OcHOBHBIE METO/IbI PELLICHUS https://m.edsoo.ru/YWT7H8GT7
MOKa3aTeJIbHbIX YPABHCHUI
KoHntposbnas padoTa:

61 "ITokazaTenpHas QyHKIIHS. https://m.edsoo.ru/HNIC6OAKS
ITokazarenbHbIe ypaBHEHUS"
Jlorapudwm gucia. CBoicTBa

62 https://m.eds00.ru/E2G7K9QW6
norapudma
Jlorapudm uucna. CeoiicTsa

63 pud ™ https://m.edsoo.ru/I92RS5MOM
norapudma
Jlorapudm uyncna. CoiicTsa

64 prd https://m.edsoo.rat/EMCQ4R3B7
norapudma

€CITUYHBIE U HATYPAJIbHBIE

65 A P https://m.edsoo.ru/NBUG10GSP

norapudmsl
€CITUYHBIE U HATYPAJIbHBIE

66 A yp https://m.edsoo.r t/EMWTCSPQY
norapudMbl
IIpeoOpa3oBaHue BLIpaKEHUH,

67 peobp p https://m.edsoo.ru/OQF9WHEX5
coJIeprKalIuX Jorapudmol
[IpeobpaszoBanue BhIpaXeHUH,

68 https://m.edsoo.ru/LXMJ44QAU
CoJIeprKalIuX Joraprudmbl
[IpeoOpazoBanme BBIpaKEHUH,

69 https://m.edsoo.ru/EP6U39XNM
COJIepXKaIIuX JorapudMpl
Jlorapudmuyeckas QyHKIIHS,

70 R Pv‘b (by 8 https://m.edsoo.ru/8TW3GXDH6
e€ cBoiicTBa U rpadux
Jlorapudmuyeckas KIS

71 pu PyHicuns, https:/m.eds00.ru/KY GICASAF

e€ colicTBa u rpaduk




72

73

74

Hcnons3oBanue rpaduka
(byHKUIMY 1715 peIieHus
ypaBHEHUU

Hcnons3oBanue rpaduka
GYHKIMY IS pelIeHUs]
ypaBHEHUH

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METOIbI PEILICHUS
jorapu(pMHUUECKUX ypaBHEHHMA

https://m.edsoo.ru/VSLWTS50G

https://m.edsoo.ru/5CIKV1ZUF

https://m.edsoo.ru/STONRDYGS

75

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPMHUECKUX yPaBHEHUIN

https://m.edsoo.ru/22FDXMI4S

76

77

78

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCHIIBHBIE IEPEXOBI B
pelIeHnH JorapupMUIECKUX
ypaBHEHUU

PaBHOCHUIIBHEIE Nnepexoanul B

pELICHUH JTOrapuPpMHUUECKUX
YpaBHEHUN

https://m.edsoo.ru/Z2GEE6311

https://m.edsoo.ru/9WDPQWD 14

https://m.edsoo.ru/OVYGSNTLD

79

KonTponbnas pabora:
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHeHUs"

https://m.edsoo.ru/ISPXC5ZEA

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
apryMeHTa

https://m.edsoo.ru/YAGEESVC3




81

82

83

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

ApKCHHYC, apKKOCHHYC U
ApKTaHI'€HC YUCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa

https://m.edsoo.ru/FOW5Q8FFL

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo0.ru/9A0XNXSJO

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPHUYECKUX (YHKIUH
YHCJIOBOI'O apryMeHTa

https://m.edsoo.ru/YA3XPQ1JL

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKIIHM
YHUCIIOBOTO apryMeHTa

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

86

87

88

OcCHOBHEBIC
TPUTOHOMETPHYCCKHE
bopMyIbI

OcHOBHBIC
TPUTOHOMETPHYECKHE
bopMyIibl

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopmyIbl

https://m.edso00.ru/7G41UGG6B

https://m.edsoo.ru/JBEBG5ATI

https://m.edsoo.ru/CS5YUBTBTC




89

90

91

OcHOBHbIE
TPUTOHOMETPHYCCKHE
bopmybl
IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

[IpeobpaszoBanue

TPUTOHOMETPHUYECKHUX
BbIpAXKEHUM

https://m.edsoo.ru/6GNQGH5MV

https://m.edsoo.ru/UIM91UJV]

https://m.edsoo.ru/MEB4SI2PW

92

[IpeobpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

https://m.edsoo.ru/RINAIF49S

93

94

95

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

Peienre TpUroHOMETpUYECKUX
YpaBHEHUU
Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

https://m.edsoo.ru/6EHSSHHHY

https://m.edsoo.ru/LGDUR382T

https://m.edsoo.ru/PQLVEZ6JE

96

97

98

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

Peuienne TpuroHOMETpUYECKUX
YpaBHEHUNU
Pemrenne TpuroHOMeTpUYECKUX
YpaBHEHUNU

https://m.edsoo.ru/QOKS5GEZ7H

https://m.edsoo.ru/YRO5SD8PZ5

https://m.edsoo.ru/1TUSPKNSQT

99

Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/U/NBWCNDW




100

101

102

103

Pelenne TpUroHoMeTpUYECKUX
ypaBHEHUU

KonTponbhas pabora:
"TpuroHomeTpuyecKue
BBIPAXKCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHUA"

ITocnenoBaTeNbHOCTH, CIIOCOOBI
3aJJaHus MOCIEA0BATEILHOCTEN.
MeToa MaTeMaTHYECKOM
UHIYKINH

MoOHOTOHHBIE U OTPaHUYCHHBIC
MoCJIeIOBaTEILHOCTH. VIcTopus
aHann3a OECKOHEYHO MajbIX

https://m.edsoo.ru/89ZKWGO015

https://m.edsoo.ru/IF11SN76Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

104
105

Apudmernueckast nmporpeccus

FCOMeTpI/ILIeCKaH porpeccust

https://m.edsoo.ru/SORWO02V1E
https://m.edsoo.ru/ED20J0QZ24

106

beckoneuno yObIBarommas
reOMEeTpHYECKast TPOrPecCust

https://m.edsoo.ru/VG377T8EY

107

108

109

Cymma 6eCKOHEYHO
yOBIBAIOIIEH TE€OMETPHUIECKOM
MIPOTPECCUU

JIvuHenHbIn 1
AKCIOHEHIIMAIBHBINA POCT.
Yucino e. Dopmyia CI0KHBIX
MIPOLIEHTOB

JIvuHenHbIn 1
AKCIOHEHUIHAIBHBIN POCT.

https://m.edsoo.ru/TY1S3DAPL

https://m.edsoo.ru/UMIH7BTW?2

https://m.edsoo.ru/CEY72CW58




Yucno e. DopMyina ClI0KHBIX
MPOLICHTOB

Hcnons3oBanne IIporpeccun

110 JUISL pEUIECHUs] peaJIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBD4Y 1
MPUKJIAHOTO XapaKkTepa
KonTtponbHas pabora:

111 "IlocnenoBaTeALHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
Hernpe e

112 Hup PHIBHBIC (YHKIMM H X https://m.edsoo.ru/MCC5N1579
CBOMCTBA
Touka pa3pbiBa. ACUMITOTHI

113 5 https://m.edsoo.ru/BXCP9CRNV
rpaduxoB QyHKINN
CaoiicTBa KITHHI

114 Pymxn https://m.edsoo.ru/DP10ESGVN
HENPEPBIBHBIX HA OTPE3KE
CsoiicTBa i

115 BOFCTBA Gyl https:/m.eds00.rs/CCXH3TPSB
HETPEPBIBHBIX HA OTPE3KE
MeTtox UHTEPBAIOB IS

116 A P g https://m.edsoo.ru/A364LEWCO
pellleHns] HEPABEHCTB
Metoa HHTEPBAJIOB IS

117 A P g https://m.edsoo.rt/RVQDQWS5SP
pelleHUs HEPABEHCTB
Merto €pBaJIO

118 TOI HIITEpBATOB 2 https:/m.edsoo.r/LRMHAKVYF
pEIICHUS HEPABCHCTB
[IpuMeHeHue cBOWCTB

119 HETPEePbIBHBIX (DYHKIMHA 115 https://m.edsoo.ru/VAMMSCCCD
peleHus 3aaaq
IIpumeHeHne CBOWCTB

120 HETPEePbIBHBIX (DYHKIHIA 1151 https://m.edsoo.ru/ZR5Z207R4

peuieHus 3aaa4y




[TepBast u BTOpast MpOU3BOIHBIE

121 https://m.edsoo.ru/TQJHPC7B3
byHKIIIN
OmnpeneneHue, reOMETPUICCKUN

122 pea ’ . P https://m.edsoo.ru/1 YSIQSNXT
CMBICJT IPOU3BOTHOM
Onpenenenue, GU3MICCKUN

123 peAt b . https://m.edsoo.ru/5707NISY]J
CMBICIT TIPOU3BOTHOM
VYpaBHeHHE KacaTeIbHOMN K

124 p https://m.edsoo.ru/NNA3B1850
rpaduky QyHKIHH
VYpaBHeHUE KacaTeIbHOM

125 P e https:/m.eds00.ru/2MS8V364A
rpaduxy GyHKIUN
IIpou3BogHBIC PIEMEHTAPHBIX

126 POUIBOA P https:/m.eds00.ru/9CG66EOL3
byHKIII
IIpou3BogHbIE 2JIEMEHTAPHBIX

127 p vIl p https://m.eds00.ru/OX3T1IGG2
byHKIMI
[TpousBoHAS CYMMBI,

128 MIPOU3BEIEHHUS, YACTHOTO U https://m.edsoo.ru/H13R9OF8T
KOMIO3UIINH (PYHKIIHIA
[IponsBoHas cymMmBl,

129 MIPOU3BEJEHHUS, YACTHOTO U https://m.edsoo.ru/CIXJYCLA4P
KOMIIO3UIINH (PYHKITHIA
[IpousBogHass CyMMBI,

130 MPOU3BEJCHHUS], YaCTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIO3UIINHU (PYHKIIHHA
KonTtponpHas padora:

131 \ " https://m.edsoo.ru/72752YHQ9

IIpounsBoaHas

[ToBTOpenwue, 0600IIEHNE,

132 cucTeMaTu3alus 3HaHuH: https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"




[ToBTOpEHmE, 0600IICHNE,

133 cuCTEMATU3AIUA 3HAHUIL: 1 https://m.eds0o.ru/RI3B6TWPAT
"Oyakuun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 Wrorosas KoHTpOJIBbHASA paboTa 1 1 https://m.edsoo.ru/Y 1LIK7609
136 Hosropenue, 0606meHI:Ie’ 1 https://m.edsoo.ru/FF21A8SJZ
CUCTeMAaTH3alMsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E9SB1SYNM

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M KCTPEMYMBI

https://m.edsoo.ru/W7FOW9ADE

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

https://m.edsoo0.ru/N61 EYOQXN

IIpuMeHeHne pOU3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

https://m.edsoo.ru/39CNHIISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxzaenue HanbombIiero u
HAaUMEHBIIETO 3HAUCHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpE3Ke

https://m.edsoo.ru/CSANWBULB




10

11

12

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpPEepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxzaenue HanbombIiero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxaenue HarnOoJIbIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLUHU HA
OTpe3Ke

Haxoxnenne HauOOJIBIIErO U
HauMEHBIIIETO 3HAUYCHUS
HenpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

https://m.edsoo.ru/BEOSWXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

https://m.edsoo.ru/64IKWZ70D

13

[TpumeneHnne npou3BOTHOM JJIst
HaxO0JICHUS HAWJTy4lIero
pelieHus B MpUKIAIHbIX
3aj1agax

https://m.edsoo.ru/ZMPEN7AP]J

14

[Tpumenenne npou3BOIHOM IS
HaxO0KJICHUS HAWJTy4IIeTro
pelieHus B MpUKIIaIHbIX
3ajJa4Jax

https://m.edsoo.ru/JQ4T53RWS5




15

[Ipumenenue npou3BOHOMN IS
onpeJIeJICHUsI CKOPOCTH U
YCKOpEHHUSI Ipoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduKoM

https://m.edsoo.ru/IJOCONWS57

16

[Ipumenenue npou3BOHOMN ISt
ompeielICHUsI CKOPOCTH U
YCKOpEHHUSI TIpoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduKom

https://m.edsoo.ru/HXTRI77AS

17
18

Kommnosunus ¢yHkimit

Kommnozumust GpyHKImit

https://m.edso0o0.ru/OD1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D

19

20

Kommnozumust GpyHKImit
I'eomerpuueckue oOpassl

YpaBHEHUH Ha KOOPIAUHATHON
IIJIOCKOCTH

https://m.edsoo.ru/LGNJMKS00

https://m.edsoo.ru/ WUIS4RBXB

21

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPJUHATHOMN
IJIOCKOCTH

https://m.edsoo.ru/RWWLNFOGR

22

23

24

KonTponbHas pabora:
"UccnenoBanne GyHKIHIA C
MOMOUIBIO TPOU3BOTHON"

ITepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEpBOOOPa3HBIX

IlepBooOpa3Hbie
AIIEMEHTAPHBIX (QYHKITHH.
[IpaBuna HaxoXIeHUS
NEepPBOOOPA3HBIX

https://m.edsoo.ru/SDME3XV95

https://m.edsoo.ru/GS6KL8IMB

https://m.edsoo.ru/JU3413GVM




25

26

27

[TepBooOpazubie
AJIEMEHTAPHBIX ()YHKIIHHA.
[IpaBuna HaxoXIeHUS
1€pBOOOPA3HBIX

Huterpan. ['eomerpudeckuit
CMBICJI UHTETpaja
Brrunciienue onpenes€éHHOro
UHTErpana mno gopmyse
Herorona-JleiiOauna

https://m.edsoo.ru/FN7VYQ15Z

https://m.edsoo.ru/GGPXB7R8C

https://m.edsoo.ru/4R97WJZ52

28

Brrunciienue onpeneséHHOro
WHTETpaia mo Gopmyie
Herorona-Jleiioauma

https://m.edsoo.ru/1AJESM4RQT

29

30

31

IIpuMeHeHne nHTErpasIa U1
HAaxO0’KJICHUs IJIOIIAeH
IJIOCKUX (Uryp

[IpumeHeHne nHTErpana s
HaXO0XIeHUsI 00BEMOB
TCOMETPHUYECKUX TEIl

[Ipumepsl perieHuit
mddepeHranbHbIX
ypaBHEHUH

https://m.edsoo.ru/MU24JJVID

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

https://m.edsoo.ru/GV6VHSSLS

32

[Ipumeps! pemennit
mudepeHaTbHBIX
ypaBHEHUH

https://m.edso0o.ru/GQOISP1PX

33

Marematuueckoe
MOJIETTUPOBAHHE PEATTBHBIX
MPOIECCOB C MOMOILBIO

https://m.edsoo.ru/LLIDKMSOC




34

mudepeHIaTbHBIX
YpaBHEHUU

KonTponbnas pabora:
"[TepBooOpa3zHas u mHTErpan"

https://m.edsoo.ru/O6KKZN9AH

35

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

https://m.edsoo.ru/43EDG1XRK

36

37

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

https://m.edsoo.ru/37WDY2B6K

https://m.edso00.ru/35VO7LIOQ

https://m.edsoo.ru/CNQLICBYR

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

https://m.edsoo.ru/JYONTMOIS

40

OT160p KOpHEN
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/ODHC3ZFH?2

41

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YpPaBHEHUH € TOMOUIBIO

https://m.edsoo.ru/EY67USIYI




42

43

44

TPUTOHOMETPUYECKON
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX
YpaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
yYpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXKHOCTH

Pemenue TPUTOHOMCTPHYCCKHUX
HEPABCHCTB

https://m.eds00.ru/60J90Z11 W

https://m.edsoo.ru/NPGOZ1WAL

https://m.edsoo.ru/BIEFQCOPY

45

46

47

Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

Pemenue TPUTOHOMCTPHYICCKUX
HCPAaBCHCTB

https://m.edsoo.ru/POCTAGVUJ

https://m.edsoo.ru/DC43MAHFK

https://m.edsoo.ru/SESMOFQW7

48

KonTponbHas pabora:
"I'pacduxu
TPUTOHOMETPHUUECKHUX
(byHKIMH.
Tpuronomerpuyeckue
HepaBeHCTBa"

https://m.edsoo.ru/5SJH7N1DTD

49

OcHOBHEBIE MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HEPABCHCTB

https://m.edsoo.ru/SEG5SBXW30Q




OcCHOBHEBIE MCTOJbI pCHICHUSA

50 https://m.edsoo.ru/OKOI4ANQNY
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

51 https://m.edsoo.ru/XKI1IL8C06
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

52 https://m.edsoo.ru/S16YSE1IUA
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

53 https://m.edsoo.ru/HBE6M6CYQ
norapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

54 https://m.edsoo.ru/TPJ4YUEUS8
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

55 https://m.eds00.1u/SC4WSD4TP
norapuMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

56 https://m.edsoo.ru/6XWRKOGBQ
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

57 AR P hitps://m.eds00.ru/7TN3OMGUSA
HppallMOHANILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

58 JBLP https://m.edsoo.ru/NYRQK?20JO
HPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

59 ABLP https://m.edsoo.ru/TKEL6CU7P
UppallMOHALHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

60 https://m.eds0o.ru/SOOR8V677
UppallMOHAILHBIX HEPABEHCTB
I'paduueckue meToap!

61 peleHus uppaoHanbHbIX https://m.edsoo.ru/CEFJGB7PP
YpaBHEHU
I'padmueckue meToant

62 peleHus uppanruoHaJIbHbIX https://m.edsoo.ru/SDTMHOB9G

YpaBHEHUU




63

64

65

I'padmueckue metoab
PCIICHUS MOKA3aTCIbHBIX
YpaBHEHUU

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX
HEPaBEHCTB

I'paduueckue MeTo b1
pereHust JorapupMUIECcKuX
ypaBHEHUH

https://m.edsoo.ru/PWKSFHR11

https://m.edsoo.ru/4W297ZJP74

https://m.edsoo.ru/AYOLSVBQH

66

I'padmueckue MmeToap!
pereHust JorapuPMHUIECKUX
HEPaBEHCTB

https://m.edsoo.ru/B7I9WE7LT

67

68

69

I'padmueckue MmeToap!
pelieHus JorapuGMuIecKux
HEPaBEHCTB

I'padpuueckue MeTo bl
pELIeHNs [TOKA3aTeIbHbIX U
Jorapu(PMUUECKUX ypaBHEHUI

I'paduueckue MeTo bl
pEelIeHNs [T0Ka3aTEIbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUN

https://m.edsoo.ru/DQOJPAM35

https://m.edso00.ru/2NOQX4IT5

https://m.edsoo.ru/ WN60ON936V

70

I'paduueckue meToap
pereHus TOKa3aTeIbHBIX 1
norapuMHUYECKUX HEPABEHCTB

https://m.edsoo.ru/5285JJ231

71

I'paduueckue meToap
pereHus TOKa3aTeIbHBIX 1
Jorapu(MUUECKUX HEPAaBEHCTB

https://m.edsoo.ru/H7RCFPHRQ




72

KontponsHas pabora:
"UppainmoHanbpHeble,
MOKa3aTeJIbHbIC U
norapuMUIeCKue
HepaBeHCTBa"

https://m.edsoo.ru/OUEKRH3WM

73

74

75

KomrmuiekcHbie unca.
AnreOpanyeckas u
TpUTOHOMETpHYECKast (POpMEI
3aIMCH KOMIUIEKCHOTO YHCIa
KomruiekcHbie unca.
AnreOpanyeckast u
TpUTOHOMETpHYECKast (POpMEI
3aIMCH KOMIUIEKCHOTO YHCTIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

https://m.edsoo0.ru/E6SCWA257Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

76

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

https://m.edsoo.ru/4MH5SJ9B0

77

78

79

N3o0pakeHne KOMIJIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJI0CKOCTH

N3006pakeHne KOMIIEKCHBIX
YyyCell Ha KOOPAMHATHON
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMILJIEKCHOTO
yucia

https://m.edsoo0.ru/NSUS560RS8

https://m.edsoo.ru/C7TN4LUODS

https://m.edsoo.ru/SVW220UC2




80

81

82

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO
qucia

[TpuMeHeHHe KOMILICKCHBIX
YHCeN JUIsl PeIICHUS
(hbUBUYECKUX U
TCOMETPHUYECKUX 3a71a4

KontposbHas pabora:
"KommiiexkcHble uncia"

https://m.edsoo.ru/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9

https://m.edsoo.ru/GUNT4PQPE

83
84

HarypanbHsle u nensie yucna

HaTypaJ'IBHBIe K O CIbIC YHCJIa

https://m.edsoo.ru/6L53POCIQ
https://m.edsoo.ru/9DAXEE1GO

85

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/XD2VU8Y 18

86

87

IIpumeHeHne MPU3HAKOB
JEeTUMOCTH LIEJIbIX YHCEIT
IIpumeHeHne MPU3HAKOB

JenuMocTH Heabix yncell: HOJI
n HOK

https://m.edsoo.ru/BKXH3VHMC

https://m.edsoo.ru/U549]JT5GI

88

[IpuMeHeHne npu3HaKoB
JenuMocTH nenbix yncel: HOJJ
n HOK

https://m.edsoo.ru/RITIFXZWU

89

[IpumeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBbIX YUCEI:
OCTaTKH IO MOZYJIIO

https://m.edsoo.ru/SENDPOC41

90

[IpumeHeHne MPU3HAKOB
JEIMMOCTH LIEJIbIX YHCE:
OCTaTKH 110 MOAYJIO

https://m.edsoo.ru/LNZN330RG




91

[IpumMeHeHue npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEN:
anroput™ EBxinaa mis
peLIEHHUS 3a/1a4 B LIEJIBIX
yucaax

https://m.edsoo.ru/ASOHTW28V

92

93

Kontponbnas padota: "Teopust
LenbIx yucen"

Cucrema 1 COBOKYTHOCTh
ypaBHeHUH. PaBHOCUITbHBIE
CUCTEMBI 1 CUCTEMBI-CJIEICTBUS

https://m.edsoo.ru/NCZOYIBFR

https://m.edsoo.ru/6QAMHIW49

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CIIEACTBUS

https://m.edso0.ru/2NYFSLIRC

95

96

97

98

OCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUIN

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
MPPALMOHAIIBHBIX YPABHEHUN

OcHoBHBIC MCTOJbI pCHICHUSA
CUCTEM U COBOKyHHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ
OcHOBHBIE MCTOJbI pCHICHUS
CUCTEM U COBOKyHHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/CKESHUS7T

https://m.edsoo.ru/JKOPF5PM?2

https://m.edsoo.ru/5IZSAIVWZ

https://m.edsoo.ru/VUDYFBU4C

99

OcHOBHBIE MCTOJbI pCHICHUS
CHUCTEM M COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/104NP4WEE




100

101

102

OCHOBHBIE METO/IbI PEeILICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX YpaBHECHUN

[Ipumenenue cucrteM K
PELICHNI0 MaTeMaTHYECKIX
3a/1a4 U 3aJ1a4 U3 pazIuIHbIX
o0acTeil HayKH U peaNbHOM
KHU3HHU, UHTEPIPETALUS
MOJTyYCHHBIX PE3yJIbTaTOB

[TpuMeHeHHe CUCTEM K
PCILICHHIO MATEMATHYECKUX
3a/1a4 ¥ 33/1a9 U3 Pa3IHIHBIX
o0acTeil HayKH U peaNbHOM
YKU3HU, UHTEPIIpETaLUs
IMOJIYUYCHHBIX PE3YJIbTATOB

https://m.edsoo.ru/XIK82R4Y3

https://m.edsoo.ru/FVBQN9ARO

https://m.edsoo.ru/BS2BRDQ8D

103

[IpumMeHeHNEe HEpaBEHCTB K
PEIICHUIO MATEMATHYCCKUX
3a7a4 U 3a/1a4 U3 Pa3InIHbIX
oOractell HayKH U pealbHON
YKU3HU, UHTEPIIpETaLUs
MOJTyYEHHBIX PE3yJIbTaTOB

https://m.edsoo.ru/KEPYP4ACG

104

KonTponbHas pabora:
"CucreMsbl pallHOHAIbHBIX,
MPPaLMOHATILHBIX
MOKa3aTeIbHbBIX U
norapu(pMHUUECKUX ypaBHEHUN"

https://m.edsoo.ru/PY1IEYYY4M

105

PanvonaneHbIE ypaBHEHHS C
napaMeTpamMu

https://m.edsoo.ru/BVE4CV90B




PaI_[I/IOHaJ'H:HBIC HEpaBCHCTBA C

106 https://m.eds00.ru/AX7UKVAVW
rnapameTpamu
PanmonansHbBIE CUCTEMBI C

107 https://m.edsoo.ru/CMKD4UGBP
rapameTpamMmu
HppauuoHanbHbBIC YPaBHCHUS,

108 ppatt P https://m.edsoo.ru/PFOEGIXEG
HEPaBEHCTBA C MapaMeTpamMu
HppanmoHaibHbIEe CUCTEMEI C

109 ppatt https://m.edsoo.ru/GVGKCPRJZ
rnapameTpamu
[TokazarenbHbIe ypaBHEHUS,

110 https://m.eds00.ru/QJ4K1Y35W
HEpPaBEHCTBA C MapaMeTpamMu
IToka3zaTenbHbIE CUCTEMEI C

111 https://m.eds00.ru/M72S5624SQ
rnapameTpamu
Jlorapudmuueckrue ypaBHEHU

112 pug yp ’ https://m.edsoo.ru/1 14BBN6PR
HEpaBEHCTBA C MMapaMeTpamMu
JlorapudmMuueckue CuCTEMEBI C

113 pu¢ https://m.edsoo.ru/1US8V5YYB
napameTpamu
TpuronoMerpuueckue

114 p P https://m.edsoo.ru/J3E6M4K5P
ypaBHEHHUS C MapaMeTpamMu
TpuroHoMmeTpuueckue

115 p p https://m.edsoo.rt/KXSQIMLXW
HEpaBEHCTBA C MapaMeTpamMu
TpuroHomeTpuueCcKre CUCTEMBI

116 https://m.edsoo.ru/EGQYTSCMK
C mapameTpaMu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei

117 peaNbHBIX CUTYALMH C

MOMOIIBI0 YPABHEHH C
rapaMeTpamu




118

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJENIEH
peanbHBIX CUTYALUH C
IIOMOILBIO CUCTEM YPABHEHUM C
rapameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALMH C
IMOMOIIBIO CUCTEM YPABHEHUM C
rapaMeTpamu

https://m.edso0.ru/07QRW54X]J

120

121

KonTponbnas pabora: "3anaun
¢ mapamerpamu"
[ToBTOpeHME, 0000IICHNE,

cucTeMaTHU3alus 3HaHUH:
"VpaBHeHus"

https://m.edsoo.ru/AUDRLEGIH

https://m.eds00.ru/Q96Z4GTOB

122

[ToBTOpenue, o6o01IIEHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, o6o01IIEHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBuenus. CucteMbl
ypaBHeHUi"

https://m.eds0o0.ru/0T5CT6Z9Y

124

125

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHuH:
"HepaBencrna"
[ToBTOpenue, 060061IeHNE,
CHCTeMAaTH3aIsI 3HaHUM:
"HepaBencrna"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/INOOBSEMJ




126

127

128

129

[ToBTOpEeHmE, 0600IIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"HepaBencrsa"

[ToBTOpEeHme, 0600IIEHNE,
cHUCTeMaTU3alys 3HAHMMH:
"I[IpousBoaHas u e€
npuMeHexnue"

[ToBTOpeHME, 0000MIIECHNE,
cUCTeMaTh3alysl 3HAHMM:
"I[IpousBoaHas u e€
npuMeHeHue"

[ToBTOpeHue, 06001IEeHNE,
cucTeMaTHU3alus 3HaHUH:
"IIponsBonHas u e€
IpuMeHeHue"

https://m.edsoo.ru/S6OBDW8RS

https://m.edsoo.ru/9ZPIBFWS3

https://m.edsoo.ru/ITBR16TV4

https://m.edsoo.ru/2FTL33S5B

130

[ToBTOpenue, o6o0IIEeHKE,
cucTeMaTu3alus 3HaHuH:
"NHTerpan u ero npuMeHeHue"

https://m.edsoo.ru/20Y4E5B2P

131

[ToBTOpenue, o6o01IIEHNE,
cucTeMaTu3alus 3HaHuH:
"®yHkuun"

https://m.edsoo.ru/O9UIWIK A2

132

133

[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3als 3HaHUH:
"®yHkuun"

[ToBTOpenue, 060061IeHNE,
cUCTEMaTU3alMs 3HAHWI:
"OyHKIMN"

https://m.edsoo.ru/QY81HGQQV

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

134

HroroBasi koHTpoIbHAs paboTa

https://m.edsoo.ru/BMDRMCOPG




135 HroroBas koHTpoabHas paboTa

136 [ToBTOpenue, 06001EHNE,
CUCTEMAaTH3AIUs 3HAHUM

https://m.edsoo.ru/N7J3K1FD7

https://m.edsoo.ru/SANNIWXOQOM

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATHSAMH: DPALUOHAIBHOE MU JCHCTBUTEIHLHOE YHUCIIO,
’ OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOIICHTHI
12 BeimonHATe  apudMeTHdecKkue Omepalud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
’ OKpYIJICHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUIH
OnepupoBaTh MOHATUSAMH: CTENCHD C IIEIBIM TOKa3aTeIeM, CTaHAapTHAS
14 dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATypalbHOW CTETICHU;
’ UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
pelLeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh NMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
1.5 yIJ1a; WCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YyIja dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppalioOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKECHUH W
' pemarh TPUTOHOMETPHUYECKIE YPAaBHEHHS
BeinonsATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
23 BBIDQKEHUI W pelmaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS pPEIICHUS MaTeMaTHYeCKUX
’ 3ajlay ¥ 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHON )KU3HU
MogenupoBaTh peaqbHbIE CHTYyallMd Ha S3bIKE ajreOphbl, COCTAaBIATH
2.5 BBIpa)KEHUS, YpPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3ajlauM, UCCIIEI0BaTh
MOCTPOCHHBIE MOJIENIU C MCIIOJIL30BaHUEM arrapara anreopsl
3 OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 00sacTh OmpeAeNieHusT M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
(GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
39 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
' (GYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUIHON
’ byHKIMY, cTeneHHON (QYHKIUU C 1IeTbIM MToKa3aTeIeM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEH TpU pEUICHUU 3a7ad U3 JIPYruX y4yeOHBIX NPEIMETOB U
’ peaslbHOM  JKM3HM, BBIpaXaTh (popMynamMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHATHSIMH: TIOCIEIOBATEIBHOCTh, apu(MeTHUECKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YyOBIBAIONIAsi T'€OMETpHUYECKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
4.3 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIAEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcrnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
5.2 peaNTbHBIX MPOIECCOB U SIBICHUH, PU PEUICHUH 3aa4 U3 IPYTUX YICOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATHUSIMHU:  OINpPENEICHHE, TEOpeMa,  CJEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIA
NMpoBepsieMoro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
1 Yucna v BEIYHACICHUS
OnepupoBaTh MOHATUSIMHU: HATypallbHOE, II€JI0€ YMCIIO; HMCIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH LEJBbIX YHCEN, Pa3JIOKEHUE Yucia Ha MPOCThIE
MHOKHUTENH JIJIsl PEIICHUS 3a7a49
1.2 OnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM MOKa3aTeleM




1.3

OnepupoBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA, JECATUIHbIE U HATypaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBa CTENEHM [UlId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUI U €€ pelICHHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIMH, HauOojbllee U

HauMeHbIlIee 3HadeHus] PYHKIMU Ha TPOMEXKYTKE; UCIOJB30BaTh UX AJIs
uccienoBanus QyHKINU, 3aJaHHOU TrpadukoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUILUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIMM, WMCHOJB30BaTh TE€OMETPUUYECKUM ¢ (PU3MUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  MCCIeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: MEPBOOOpa3Has ¥ HWHTETpal, IOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  olnepauuud  C
1.1 | palMOHaJIBHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BblpaskeHHH. [Ipumenenue
nIpo0ell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HppalMOHAIbHBIE  YHCHIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokaszareneM. CraHmapTHas ¢Gopma 3aluch JEeHCTBHUTEIHHOTO
1.3 gumcna. Mcnonp3oBaHue Moaxoasmied (GopMbl 3amucu TEHCTBUTENBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
5 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
WHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
57 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 M 33124
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTpruyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOcCieqoBareabHOCTe. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas mporpeccuu. beckoHeuHO yObIBaromas
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OECKOHEUHO YOBIBAIOIICH Te€OMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MHPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHuoxecTBO, omnepanuud HajJ MHoxecTBamu. Jluarpammel Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara JJis OIHUCAaHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [IpusHaku e1MMocTy HEeIbIX YUCE
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHHWH. PelleHne MNpUKIagHBIX 3a/ad C [OMOIMIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBbl ¢GyHKIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii u puznueckuil cMbIci. Berancnenue uuTerpania mno

dbopmyiie Hetotona — JleitOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATH MOHATHSIMH: OINpeIesieHue,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYJIUPOBKHU; TPUMEHATh UX; YMEHHE (DOPMYIUPOBATD
00paTHOE W TMPOTUBOIOJIOKHOE YTBEP)KICHHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTeMaTHYeCKON WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKACHMS TIpU pEUIeHUH 3ajad,
OLICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKACHWI; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPAllMU Haj
MHOKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJisi OMUCAHUs PEAbHBIX MTPOLIECCOB U SBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4YHCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUPOBATH MOHITHIMH: Tpad, CBI3HBINA Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh Tpadbl pa3IHuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOLIMI JeIUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHUs IPOOHO-pALIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHWe  3a7aBaTh
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh IHNOHATUAMHU: pPAOVOHAIIBHBIC, WUPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPHUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATECMATUUYCCKHX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTapHbBIX (DYHKINH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOACIHMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh PpE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, MHTEPIIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpapuIecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUYUCISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMH:  CITy4aiiHasi BeIMYMHA, pPaclpelesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHE HCIIOJIB30BaTh CBOWCTBA WM3YYCHHBIX pACIPEACICHUN IS
pelleHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yMEHHUE IPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBATh OHATHSIMH: COUYCTAHHE, IEPECTAHOBKA,
YHCII0O COYCTAHW, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; ymeHHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTar

YMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IINIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pelIeHnHn 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENINU C TOMOIIbI0 T'€OMETPUYECKUX MOHITHH H

BCJIIMYHMH, PCIIAaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapanienenumnes, Mpu3Ma, Nupamuiaa, (Gurypa U MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LIWJIMHJpA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs u3ydaeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHUE MPOBOAUTH KilaccUPHUKAuUo Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEIACHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUX y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTE€MaTU4YeCKON HayKu




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel
12 Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOH, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HAaTypalbHOW  cremeHu.  JleHcTBus ¢
' apu(MeTHUECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn
14 Crenenp ¢ nenslM mnokaszareneM. CTeneHb € pPalMOHAIbHBIM I10Ka3aTeeM.
. CBoiicTBa cTenEHU
L5 CuHyc, KOCHHYC M TaHI€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPpMbI
JeiicTBuTenpHble uncna. ApupMeTHYEcKUe omepanuu ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubmmkEHHbIC BBIUYMCICHUS, MPABHIIa OKPYIJICHHS, TMPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [Ipeobpa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS
22 ppatyioHaibHbIe ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruveckrne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMmu
2.11 Matpuna cucTeMsl TMHEWHBIX ypaBHeHUN. OnpenennTens MaTpHULIbI
3 OyHKIHH U TpaduKu




OynK1us, criocoos! 3ananus pyHkun. ['padux ¢pyHkiun. Bzanmuo oopaTHble

31 dbyakuun. YérHple n HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn QyHkmum.
30 [TpoMexyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
. Maxkcumymbl 1 MUHUMYMBI pyHKUInd. Hanbonbliee 1 HauMeHbliee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennast QyHKIMS ¢ HATypaJIbHBIM U IEJBIM IMMOKa3areneM. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS n-0i CTEIIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHKIUE. CBOHCTBA (QYHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckass W TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIe S1€MEHTAPHBIX (YHKITHIA
[IpumeHeHne MPOM3BOJHON K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxeHre HanbompIIero 1 HaMMEeHbIIEero 3Ha4eHus (pyHKIUN
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepalny HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCT
6.3 Kombunatopuka
7 I'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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