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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUrMBAaE€T WHCTPYMEHTAIbHYIO 0a3y A
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydwaroluecs OBJaJCBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT CcBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJEHUS 3aKOHAMU (U3UMKHU, XUMHH, OUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh UX IS JajbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBnajeHue aOCTPaKTHBIMU U JIOTMYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHUYECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000lIeHNE W KOHKPETU3allMio, abCTparupoBaHHE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadaja MaTeMaTHYE€CKOIO
aHaM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMATHUYECKUX MOJEIIEN peallbHBIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YueOHbIll Kypc 001aaeT 3HAYUTENIBHBIM BOCIUTATEILHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHU H OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJln3a JEKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Aurebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIbHO-MEeTOANYecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKoro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOyueHHusi Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JIOTOJIHSSA
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yU4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX AMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKU aHaIu3, TEOpUs MHOKECTB, MaTeMaTHyecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJYYEHHbIEC IPU U3YYEHUH y4eOHOro Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(GbopMHUpOBaHNE HABBIKOB MCHOJIb30BAaHUS JAEHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3zoBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMYHBIX
dopM 3amucu 4yMcia, yMEHUE JeNaTh MNPUKHUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMATHKH KaK HayKH W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHHUSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimmx mnapamerpel. [lodydeHHble yMEHHUS LIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (opmynam, MpeoOpa3oBaHUS  PALMOHANBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0YyYaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIrJISIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeTOaMYecKass JUHUA «DyHKIMM W TpaduKH» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTeprana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHus 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. llpu 3TOM Oo0nblIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HoOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHoOM. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxartenbHas nuHUs «Havana mMareMaTH4ecKOro aHaln3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHUA, BBIYMCIATH IUIOMAAH QUIYp U OOBEMBI TE, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTEeMaTHYECKHUX MOJENEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 33/ladyaX. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4e€CKOTro
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUSI, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIBHOW MaTeMaTHUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yuebHOM Kkypce «AnreOpa © Hadajga MAaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENeH ¢ MOMONIBIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHallh3a, WHTEPIPETAIlMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepra
y4eOHOT0 Kypca IHIMPOKO HMCIOJNB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIecCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JAPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelictBuTtenpHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXosEend (GOpPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa jorapupma. JlecaTuuHble W HaTypaibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YPaBHEHU M.



Pemienne cucreM JMHEWHBIX YypaBHEHHMHW. Marpuiua CUCTEMBI JIMHEWMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pa3lIMyHbIX 00JacTel HayKd M pealbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

@OyHKusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynu QyHknuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JpPOOHO-TMHEHHas (QYHKUMH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OMW CTENEHU Kak (PYHKIMKA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (GyHKIUHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpruUecKas rporpeccuu. beckoneuHno yobiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX
NpoLeHTOB. Mcronb30BaHWE TMPOTPEcCUM Ul PELIEHUs pealbHbIX 3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W WX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUM 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX 00JacTel HAyKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['padrueckne meTonbl pellleHUs ypaBHEHUM M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMPHU PEUICHUM 3aJady W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUH
HEIpPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEICIICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeTOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUUCKONW MAaTE€MaTHUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTreéMaTHYeCKOMY  OOpa30BaHHWIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HANPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
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, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTarloB €&
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IIUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH ¥ MaTeMaTH4YeCKONW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh ApIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Crmoco0 penieHus YydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMIpOLlEcCa, a TaKKe BBIIBUraTh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO DPA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABISATE CBOU CYXIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4yve U CXOJCTBO IMO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAllMM U 0OCOOEHHOCTEHN ayAUTOPHUHU.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BUJIbl pabOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh paboOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHSTHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C€ UeNbIMA KO3(hUIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCITIOJIb30BaTh CBOICTBA ONpeaeiauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
NPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIBTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEIECHUS U MHOKECTBO
3HaYeHUN QPYHKINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUHU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHM C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TMOKa3aTeslbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA JUIS  UCCJIENOBAHMS MPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHATUSMU: TIOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh MOHATHUSMHU:  MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LENbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpHUpOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI M CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJIb30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauayia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS Tpoliecca, 3adaHHOro (GOpMyJIon WU
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
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.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
| MHorounensl. PanimoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHU I
) Oynkuuu u rpapuku. CreneHHas QyHKINS C 12 |
LIEJIBIM TOKa3aTelleM
3 ApudpmeTnueckuii KOpeHb N-Oi CTENEHH. 15 |
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 |
YPaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaXXKeHUsS U ” |
YpaBHEHHUS
[TocnenoBaTrenbHOCTH U IPOIPECCUU 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosauuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n MPOrpamMmbl Bcero Konrpoapurie | Mpakruteckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypes:
1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerprieckue HEpaBEHCTBA
4 Hppanmonanbhbie, TOKa3aTeIbHbIE U 24 |
norapuMuUEcKre HEPaBEHCTBA
KomrmnekcHple uncia 10 1
Harypanbnsle u niensie yucna 10 1
Cuctembl palMOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amauun ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 16 )
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

MHO)KGCTBO, orcpanr Haa
MHO’KECTBAMHU M UX CBOMCTBA

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

Juarpammsbl Diinepa-Benna

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

[IpumeneHnue TeOpeTHKO-
MHO>KECTBEHHOT0 arapara Jyis
penieHus 3ana4y

https://m.edsoo.ru/F997682PX

PanmonanabHbIE YnCaa.
OOBLIKHOBEHHEIE U AECATUYHBIE
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHE 1podu

https://m.edsoo.ru/LTS2XKI2C

PanumonannHBIC YKCHA.
OOBLIKHOBEHHEIE U AECATUYHBIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
MepUOANYECcKHe Ipoou

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

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUSI
NPUKJIAJHBIX 32249

https://m.edsoo.ru/OEPEOSIWI

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUSI
MIPUKIIAJHBIX 3a]1a4

https://m.edsoo.ru/NVFYZJHRP

JleficTBUTENIbHBIE YHCIIA.
Pammmonanbubie u

https://m.edsoo.ru/P7VKRZOSG




UppalrOHaJIbHbIE YUCIIa

Apudmernueckre onepaum ¢
JeCTBUTENILHBIMU YHCIIaMHU

https://m.edsoo.ru/BOMRUCVWY

10

Mopnynp A€MCTBUTEIBLHOTO YHCIIA
U €ro CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpubnuxEHHBIC BEIYUCIICHUS,
IIpaBUJIa OKPYIJICHUS, IPUKUIKA
U OLICHKA pe3ysbTaTa
BBIYHCIICHUI

https://m.edsoo.ru/SRFTXG6E3

12

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIlMOHATBHBIX
ypaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ§

13

OCHOBHbBIE METO/1bI PEeILICHUS
LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX
ypaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YE28LQQJ2

14

OCHOBHBIE METO/IbI pEUIECHUS
LETBIX U APOOHO-pAIlMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

MHoroujieHsl OT OJTHOU
nepeMeHHou. Jlenenue
MHOT'O4JICHa HAa MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C EITBIMH
koa¢pdunmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF

17

Pemrenue cucreM ITUHEHHBIX
ypaBHEHUU

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

18

Pemenue cucreM TMHENHBIX

https://m.edsoo.ru/ICEJDO5SGK




YpaBHEHUI

19

Matpuiia cucTeMbl JINHEHHBIX
ypaBHeHU. Onpeaenurens
MaTpuIlbl 2X2, ero
T€OMETPUYECKHM CMBICIT U
CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHUS

https://m.edsoo.ru/BAM2QCKWEF

20

Onpenenurenb MaTPUIBI 2X2,
€ro TeOMETPUUYCCKUIA CMBICT H
CBOMCTBA; BLIYUCIECHHUE €0
3HAYECHUS

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

21

[Ipumenenue onpenenuTens s
peliCHUsA CUCTCMbI JIMHENHBIX
YpaBHEHUU

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

22

Pemenne npukiiagHeIx 3a1a4 C
ITOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

https://m.edsoo.ru/IKJE16E2L

23

Pemenue nmpukinaaHeix 3amay ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/A9H81W33G

24

KonTponpHas padora:
"PanonansHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JMHENHBIX YpaBHEHUN"

https://m.edsoo.ru/OHOPJ57VZ

25

OyHKIMA, cIOCOOBI 3aJaHUS
¢ynkuuu. Bzaumao o6paTHbie
¢bynxun. Komnosunus ¢pyHkmit

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

26

I'paduk pyskmmm.

https://m.edsoo.ru/7JGTFZZY A




DneMeHTapHbIE IPeoOpPa30BaHU
rpaduKoB QyHKIIHIA

27

OO6nacTh onpeneIcHus 1
MHOYECTBO 3HAUCHHUH (HYHKIIUH.
Hynu gynkmun. [Tpomexytku
3HAK MOCTOSIHCTBA

https://m.edsoo.ru/VUOHQSOCV

28

YéETHble ¥ HEYETHBIE (PYHKIIHHU.
[Tepuoanueckre GpyHKINU.
[IpomeXyTKM MOHOTOHHOCTH

byHKIIUU

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcruMyMbl 1 MUHUMYMBI
¢byukuu. Haubomnsiee u
HauMEHBIIICe 3HAUYCHUE (PYHKIIMH
Ha TIPOMEXKYTKE

https://m.edsoo.ru/Z0MN672NG

30

JInHeliHas, KBagpaTU4Has U
NpoOHO-INHENHas QYHKIUU

https://m.edsoo.ru/BZDF8VYZT

31

DneMeHTapHOe UCCIIeIOBAHUE U
MIOCTPOEHUE I'Pa(hUKOB ITUX

byHKIMA

https://m.edsoo.ru/CP7UKTI1V

32

DneMeHTapHOe UCCIIeIOBAHUE U
MOCTPOCHHE TPa(UKOB ITUX

byHKIUH

https://m.edsoo.ru/NAJFF14CO

33

CreneHsb C IEJIBIM IT0Ka3aTeIEM.
bunom Herorona

https://m.edso0o.ru/2STOOM2GO

34

CreneHsb C IETBIM IT0Ka3aTeIEM.
bunom Herorona

https://m.edsoo.ru/K6XLQ4UJX

35

CrenenHast GyHKIUS C
HATYpPaJbHBIM U LEJIbIM

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




nokazareiieM. E€ cBoiicTBa u
rpadux

36

Konrponsnas pabora:
"Crenennas ¢pynkuus. Eé
cBoMcTBa U rpaduk"

https://m.edsoo.ru/431WRJI3Y?2

37

Apudmernieckuil KOpeHb
HaTypajJbHOH CTENIEHU U €ro
CBOMCTBa

https://m.edsoo.ru/VEMYOB1CV

38

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETEHU U €T0
CBOMCTBa

https://m.edsoo.ru/B4ANSPUZEB

39

[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUH, COIepKaAIIUX
CTENEHU U KOPHU

https://m.edsoo.ru/VR15USBDE

40

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPAYKEHHI, COJIEpKAINX
CTEIEHU U KOPHU

https://m.edsoo.ru/PRR3BH17H

41

[TpeoOpazoBanms YUCITOBBIX
BBIPAYKEHHI, COJIEPIKAINX
CTEIEHU U KOPHU

https://m.edsoo.ru/GMO7CPCQG

42

HppaumnoHanbHble ypaBHEHHUS.

OcCHOBHBIE METOBI PELICHUS
UppaloOHABHBIX YPAaBHEHHH

https://m.edsoo.ru/DHWS5QA79M

43

HppaunoHansHble ypaBHEHUS.

OCHOBHBIE METOABI PELLIEHUS
UppaloOHAIbHBIX YPaBHEHHH

https://m.edsoo.ru/DN896TF02

44

WppanumoHansHble ypaBHEHUS.

OcHoBHBIC MCTOJbI pCHICHUS

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




HMPPALMOHAIIBHBIX YPaBHEHUN

45

PaBHOCHIBHEIE nepexoanl B
PEIICHUN UPPALMOHAJIbHBIX
YpaBHEHUU

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIIBHBIE TIEpEXOABI B
pELIEHNN UPPALUOHATIBHBIX
ypaBHEHUH

https://m.edsoo.ru/RPXZVFMHT

47

PaBHOCHIIBHBIE TIEpEXOBI B
peleHUH UppalMOHATIbHBIX
ypaBHEHUH

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

48

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelLeHUH UppalMOHATIbHBIX
ypaBHEHUH

https://m.edso00.ru/O87ZLOE2K

49

CBoiicTBa u rpaduk KOpHs n-oif
CTEIEeHH KaK (QYHKIUN 0OpaTHOM

CTEIIEHU C HATypaJIbHbIM
IIOKa3aTeneM

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

50

CaoiicTBa 1 rpaguK KOpHsI n-ou
CTENEeHU KaK (QYHKIIMHU 0OpaTHOU

CTEIIEHU C HATypaJIbHbIM
[I0Ka3aTesemM

https://m.edsoo.ru/JQHAUMLOM

51

KonTponbnas pabora: "CoiicTBa
U rpaduK KOpHS N-0if CTeneHu.
HppatmonansHble ypaBHeHNA"

https://m.edsoo.ru/01A6HO8VZ

52

Crenenb ¢ palliOHATbHBIM
mokKasaTelieM U €€ CBOUCTBA

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

53

Crenenb ¢ palliOHAIbHBIM
nokasaTreJieM U €€ CBOUCTBA

https://m.edsoo.ru/HFJPEPWL9




54

Crenenb ¢ palliOHATbHBIM
IIOKa3arelieM U €€ CBOMCTBA

https://m.edsoo.ru/HDVGSNJIT

55

[TokazarenpHas pyHKIHS, €€
CBOWCTBaA U TpaduK

https://m.edsoo.ru/T7TGPDUVRM

56

Hcnonk3oBanue rpaduka
GyHKIMU 1715 peIieHust
ypaBHEHUH

https://m.edsoo.ru/NII1711BM

57

Hcnonk3oBanue rpaduka
GYHKIUU 7S peIIeHUs
ypaBHEHUH

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

58

IToxa3aTennHbIe YpaBHCHU.
OCHOBHEBIE MCTO/JbI PCIICHHA
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/NXLINJSWM

59

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
ITOKA3aTEeNIbHBIX YPAaBHEHUI

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

60

ITokazaTenbHbIe ypaBHEHUS.
OCHOBHBIE METO/BI PELICHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

https://m.edsoo.ru/YWT7H88GT7

61

KonTponsHas pabora:
"ITokazarenbHast QYHKIMS.
[TokazaTenbHble ypaBHEHUA"

https://m.edsoo.ru/HNIC60AKS

62

Jlorapudm uncna. CBoiicTBa
norapudpma

https://m.edsoo.ru/E2G7K9QW6

63

Jlorapudm uncna. CBoiicTBa
norapudpma

https://m.edsoo.ru/I92RSSMOM

64

Jlorapudm uucna. CoiicTBa
norapudpma

https://m.edsoo.ru/EMCQ4R3B7




JlecaTU4HBIE U HATypAJIbHbIE

65 https://m.edsoo.ru/NBUG 10GSP

norapupmbl
€CSATUYHBIC U HATypaJIbHbIC

66 A P https://m.edsoo.rt/EMWTCSPQY
norapupmbl
[IpeoOpazoBaHue BEIpaKEHUH,

67 https://m.edsoo.ru/OQFIWHEXS
COZIep KALIHX JIOTapU(MBI
[IpeoOpazoBaHue BEIpAXKCHUH,

68 https://m.edsoo.ru/LXMJ44QAU
COZIepIKAIHX JIOTapU(DMBI
[IpeoOpazoBaHue BEIpAKCHUH,

69 https://m.edsoo.ru/EP6U39XNM
COJIEp KaIIMX JorapudMbl
Jlorapudpmuueckas KLy, e€

70 . puep Pymicn https://m.edsoo.ru/8TW3GXDH6
CBOICcTBa U Trpaduk
Jlorapudmuueckas Gpynkuus, e

71 . https://m.eds00.ru/KYG9C4S4F
CBOHCTBA U rpaduK
Hcnons3oBanue rpaduka

72 GyHKLIMU 1715 peleHust https://m.edsoo.ru/VSLWTS50G
ypaBHEHUH
Hcnons3oBanue rpaduka

73 (GyHKLINU 1715 peleHust https://m.edsoo.ru/SCIKV 1ZUF
YpaBHEHUU
Jlorapudmudeckue ypaBHEHHS.

74 OcCHOBHBIE METO/BI PELICHUS https://m.edsoo.ru/STONRDYGS
JoTapu(PMUYECKUX YpaBHEHUM
Jlorapudmudeckue ypaBHEHHS.

75 OCHOBHBIE METO/IBI pEIIECHUS https://m.edsoo.ru/22FDXMI4S
JoTapu(PMUYECKUX YpaBHECHUM
Jlorapudpmuyeckre ypaBHEHHUS.

76 puch P https://m.edsoo.ru/Z2GEE6311

OcHoBHBIC MCTOJbI pCHICHUS




Jorapu(pMHUUECKUX ypaBHEHUI

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnH JorapupMHUUECKUX
YpaBHEHUU

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

78

PaBHOCHIIBHBIE TEPEXO/IBI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/OVYGSNTLD

79

KonTponbnas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

https://m.edsoo.ru/ISPXC5ZEA

80

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOI'O apryMcEHTa

https://m.edsoo.ru/YAGEE8VC3

81

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOT'O apryMCHTa

https://m.edsoo.ru/FOWS5Q8FFL

82

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

https://m.edsoo.ru/A20WOVOPY

83

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

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

84

Tpuronomerpruueckas
OKPY>KHOCTb, OIIPENIECTICHHUE
TPUTOHOMETPUUECKHUX (YHKIUI
YHUCJIOBOI'O apryMEHTa

https://m.edsoo.ru/YA3XPQ1JL

85

Tpuronomerpruueckas
OKpPYKHOCTb, OIIPEIEIICHUE
TPUTOHOMETPHUECKUX (PYHKIIUN
YHUCJIOBOI'O apr'yMEHTa

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




OCHOBHBIE TPUTOHOMETPUYECKHE

86 https://m.edsoo.ru/7G41UGG6B
bopmyIbl
OCHOBHBIE TPUTOHOMETPUIECKHE

87 https://m.edsoo.ru/JBEBGSATI
(bopmyIbI
OCHOBHBIE TPUTOHOMETPUYECKHE

88 https://m.edsoo.ru/CSYUBTBTC
(bopmyIbI
OCHOBHBIE TPUTOHOMETPUIECKHE

89 P P https://m.edsoo.ru/6GNQGH5SMV
bopmyIbl
[TpeobOpaszoBanue

90 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/UIMI1UJVJ
BBIPAYKEHU I
[IpeobpaszoBanue

91 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIPAKECHUIN
IIpeoOpas3oBanue

92 TPUTOHOMETPUYECKUX https://m.edsoo.ru/RONAIF49S
BBIPa)KCHU I
IIpeoOpas3oBanue

93 TPUTOHOMETPHUUECKUX https://m.edsoo.ru/6EHSSHHHY
BBIPa)KCHU I
Pemenue TpUroHOMeTpUIECKHX

94 . https://m.edsoo.ru/LGDUR382T
YpaBHCHHIA
Pemenue TpUroHOMETpUYECKHX

95 . https://m.edsoo.ru/PQLVEZ6JE
YpaBHCHHIA
Pemenue TpUroHOMeTpUIECKHX

96 . https://m.edsoo.ru/QOKS5GFZ7H
YpaBHCHHIA
Pemenue TpUroHOMeTpUIECKHX

97 https://m.edsoo.ru/YRO5D8PZ5

YpaBHEHUH




98

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

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

99

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

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

100

Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

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

101

KonTponbnas padora:
"TpuroHomeTpuyecKkue
BBIPQ)XEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHuUs"

https://m.edsoo.ru/IF11SN76Q

102

ITocnegoBaTenprHOCTH, CIIOCOOBI
3aJIaHUs MMOCJIEIOBATEILHOCTEH.
MeTtox MaTeMaTHIeCKOM
WHIYKITUN

https://m.edsoo.ru/SVMC7JBEV

103

MOHOTOHHBIE K OrpaHU4YCHHBIC
IIOCJIe10BAaTENbHOCTH. McTopus
aHaJin3a 0ECKOHEYHO MaJlbIX

https://m.edsoo.ru/ZV4AYOVRL

104

Apudmernueckas nmporpeccus

https://m.edsoo.ru/SORWO2V 1E

105

I'eomeTpuueckas mporpeccust

https://m.edsoo.ru/ED20JQZ24

106

beckoneuno yoOpIBaromiast
reoMeTpHUYECKast TPOrPecCust

https://m.edsoo.ru/VG377T8EY

107

Cymma OeckoHEYHO yObIBaromien
Tr€OMETPUYECKON ITPOTPECCUH

https://m.edsoo.ru/TY1S3DAPL

108

JIMHENHBII 1 SKCITOHEHITNATbHBII
poct. Yucino e. @opmyina
CJIOKHBIX IPOLEHTOB

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

109

JInHEeWHBIN 1 SKCIIOHEHIIUAIbHBIN

https://m.edsoo.ru/CEY72CW58




poct. Yucino e. Dopmyna
CJIOKHBIX ITPOLICHTOB

Hcnons3oBanue nporpeccuu 1uist

110 peLIeHUsI peaNbHbIX 3a1a4 https://m.edsoo.ru/ARPHBD4Y1
MIPUKJIATHOTO XapaKTepa
KonTponbHas padora:

111 "[locnenoBaTeILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
Henpeprisabie KIIUU U UX

112 bep Pymu https:/m.edsoo.r/MCCSN1579
CBOICTBa
Touka pa3pbiBa. ACHUMIITOTHI

113 . https://m.edsoo.ru/BXCP9CRNV
rpadukoB QpyHKIUH
CBoHcTBa KITUH

114 ymxn https://m.edsoo.ru/DP10ESGVN
HETMPEPBIBHBIX HA OTPE3KE
CpoiicTBa KU

115 ymxn https://m.edsoo.ru/CCXH3TPSB
HETMPEPBIBHBIX HA OTPE3KE
MeToa MHTEpPBAIOB IJIsT pEeIICHUS

116 a p AP https://m.edsoo.ru/A364LEWCO
HEPaBEHCTB
MeToa MHTEpPBAIOB IJIsT PEeIICHUS

117 g p AP https://m.edsoo.ru/RVQDQWS5SP
HEPaBEHCTB
Mero, epBaJIo ele

118 TOX HHTCPBATIOB JUTA PELICHIA https://m.edsoo.r/LRMHAKVYF
HEPaBEHCTB
[IpumMeHeHne cBOWCTB

119 HEMPEePBhIBHBIX QYHKIMH IS https://m.edsoo.ru/VAMMSCCCD
perieHus 3anaq
[IpuMeHeHne cBOWCTB

120 HETIPEPHIBHBIX (YHKIIUHA TS https://m.edsoo.ru/ZR57Z207R4

penieHus 3aay




[TepBas u BTOpas npou3BOIHbIE

121 https://m.edsoo.ru/TQJHPC7B3
byHKIIUU
Omnpenenenue, reOMeTpUYECKUI

122 pea . p https://m.edsoo.ru/1 YSIQSNXT
CMBICIT TPOU3BOTHOM
Onpeaenenue, GU3NICCKUN

123 pea ¢ . https://m.edsoo.ru/5707NISY]J
CMBICIT TPOU3BOTHOM
YpaBHEeHHE KacaTeIbHOU K

124 https://m.edsoo.ru/NNA3B1850
rpaduKy QyHKIHH
YpaBHEeHHE KacaTeIbHOU K

125 https://m.edsoo.ru/2MS8V364A
rpaduky GyHKIIUU
ITpon3BogHBIC DIIEMEHTAPHBIX

126 POUIBOA P https-//m.eds00.ru/9CG66EOL3
byHKIUH
IIpousBogHbIE DIIEMEHTAPHBIX

127 p VH P https://m.eds0o0.ru/OX3T1IGG2
byHKIUH
[IpousBoHAsS CYMMBI,

128 MIPOU3BECHHUS], YACTHOTO U https://m.edsoo.ru/H13R90OF8T
KOMITO3UIIUU (DYHKITHIA
[IpousBoHAS CYMMBI,

129 MPOU3BEJEHHUS], YACTHOTO U https://m.eds00.ru/CIXJYCL4P
KOMITO3UIIUU (PYHKITH
[IpousBogHAas CyMMBI,

130 MPOU3BEICHUS], YACTHOTO U https://m.edsoo.ru/401LVJEZL
KOMITO3UIIUHU (YHKITHI
Konrponbsnas padora:

131 omP P https://m.edsoo.ru/72752YHQO

[IpounsBoaHas

[ToBTOpenue, o6o0mEH e,

132 cucTeMaTu3als 3HaHUH: https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"




[ToBTOpeHue, 06001IEHNE,

133 CUCTEMaTHU3all1s 3HAHUM: 1 https://m.edsoo.ru/RI36TWPAT
"OyHkuun"
134 HroroBas KoHTpoJIbHAsE paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 Hrorosas kKoHTpoOJIbHAsI paboTa 1 1 https://m.edsoo.ru/Y11L.9K7609
136 iiiiﬁ;iii;iiofizi;e’ 1 https://m.edsoo.ru/FF21A8S]Z
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJabHbie
padoTsbI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/E9SBISYNM

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

https://m.edsoo.ru/ W7FOW9ADE

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://m.eds0o0.ru/N61EYOQXN

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

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

[IpuMeHeHne Mpou3BOJHOM K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

https://m.edsoo.ru/GN11SQZZR

Haxoxxnenne HanOoJIbIIero u
HAaUMEHBIIETO 3HAUEHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenue HanOOJIBIIETO U

https://m.edsoo.ru/HQU4R7TC7




HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYECHUS
HENpepbIBHON (DYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/BEOSWXUF3F

10

Haxoxpaenue HaubosbIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/FI1C58HIG

11

Haxoxxaenue HanOoIbIIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (QYHKIIMU Ha
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxnaenue HaubobI1ero u
HauMEHBIIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpE3Ke

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

13

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJAEHUS HAaUITy4lIEro
peLIeHts B IPUKIAJAHBIX 3a7a4ax

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

14

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJAEHUS HAaWITy4dlIEero
peLIeHNs B IPUKIAJAHBIX 3a7a4ax

https://m.edsoo.ru/JQ4T53RW5

15

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U
YCKOpPEHHUS TIpolecca, 3aJaHHOTO
dhopmymoit uiu rpagukom

https://m.edsoo.ru/IJJOCONWS57




[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS
YCKOpEHUs Ipolecca, 3alaHHOT0
dbopmyIoit wiu rpadpukoM

17 Kommosurus ¢hyHKImit https://m.edsoo.ru/0D1VDOCOZ

18 Kommosurus ¢hyHKImit https://m.edsoo.ru/P6PCUHT4D

19 Kommosutus ¢pyHKImi https://m.edsoo.ru/LGNIMKS00
I'eomeTpuueckue o6passl

20 YpPaBHEHUI Ha KOOPJIAWHATHOMN https://m.edsoo.ru/WUIS4RBXB
IIJIOCKOCTH
I'eomeTpuueckue o6passl

21 ypaBHEHUI Ha KOOPJIUHATHOM https://m.edsoo.ru/RWWLNFOGR
IIJIOCKOCTH
KonTponbHas pabora:

22 "UccnenoBanue GyHKIHIA ¢ https://m.edsoo.ru/SDME3XV95
MOMOIIIbIO TPOU3BOAHON"
[TepBooOpazHas, OCHOBHOE

23 . https://m.eds0o.ru/GS6KLIIMB
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpasHbIe dEMEHTAPHBIX

24 ¢ynxuii. [IpaBuna HaxoXkACHUS https://m.edsoo.ru/JU3413GVM
MepBOOOPaA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbyakumii. [IpaBuia Hax 0K IEHUS https://m.edsoo.ru/FN7VYQ15Z
MepBOOOPaA3HBIX
Nuterpai. I'eomerpuuecknii

26 https://m.edsoo.ru/GGPXB7R8C
CMBICII UHTETpaJia
Brrunciienne onpenen€éHHOro

27 https://m.edsoo.ru/4R97WIZ52

UHTETpana mno Gopmyie




Herorona-Jlelioauua

28

Brrunciienue onpenesi€HHOro
WHTETpaia mno gopmyie
Herorona-Jleiioanma

https://m.edsoo.ru/1AJ8M4RQT

29

IIpuMeHeHne nHTErpasa 1uis
HAaxO0’KJICHUs IUIOIIAEH IIIIOCKUX

uryp

https://m.edsoo.ru/MU24JJVID

30

[IpuMeHeHne nHTErpasIa U1
HaX0XJIeHUs 00BEMOB
TFEOMETPUUYECKUX TEI

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

31

[Tpumeps! pereHwi
nuddepeHInaTbHbIX YPaBHEHHMA

https://m.edsoo.ru/GV6VHSESLS

32

[Tpumeps! permeHuit
muddepeHranbHbIX ypaBHEHUH

https://m.edso00.ru/GQOI8P1PX

33

Maremarnueckoe
MOJIETTUPOBAHUE PEATBbHBIX
MIPOLIECCOB C MTOMOIIBIO

g depeHInaIbHbIX YPaBHEHUM

https://m.edsoo.ru/LLIDKMSOC

34

KonTponbHas pabora:
"[lepBoobpa3nas u uaTerpan”

https://m.edsoo.ru/06KKZN9AH

35

Tpuronomerpruyeckue GyHKIHH,
UX CBOWCTBA U rpapuKu

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

36

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpapuKu

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

37

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaQuKu

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

38

Tpuronomerpuveckne GyHKINH,
UX CBOICTBa U rpaduku

https://m.edsoo.ru/CNQLICBYR




39

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaduKu

https://m.edsoo.ru/JYONTMOIS

40

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

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

41

OT160p KOpHEH
TPUTOHOMETPHUYECKUX
YpaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

https://m.edsoo.ru/EY67USIYI

42

OT10op KOpHEH
TPUTOHOMETPHUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/60J90ZI1 W

43

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

https://m.edsoo.ru/NPGOZIWAL

44

Pemenue TpuronomeTpudyecKkux
HEpPaBEHCTB

https://m.edsoo.ru/BIEFQCOPY

45

Pemenue TpuronomeTpudyeckux
HEpPABEHCTB

https://m.edsoo.ru/P9CTAGVUJ

46

Pemrenne TpuroHoMeTpudecKux
HEPABCHCTB

https://m.edsoo.ru/DC43MAHFK




Pemrenne TpuroHOMeTpu4ECKUX

47 https://m.edsoo.ru/SESMOFQW7
HEPaBEHCTB
Konrtponsnas padora: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIIUN.

48 p p ymxn https://m.edsoo.ru/5JH7N1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METOIBI PELICHUS

49 ARLD https://m.edsoo.ru/SEG5BXW30Q
MMOKa3aTeIbHBIX HEPABESHCTB
OCHOBHBIE METOIBI PELICHUS

50 ARLP https://m.edsoo.ru/OKOI4NONY
MOKa3aTeIbHBIX HEPABECHCTB
OCHOBHBIE METOIBI PELICHUS

51 ARLP https://m.edsoo.ru/XKI1IL8C06
MOKa3aTeIbHBIX HEPABESHCTB
OCHOBHBIE METOIBI PELICHUS

52 ABLP https://m.edsoo.ru/S16YSE1UA
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

53 ABLP https://m.edsoo.ru/HBE6M6CYQ
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

54 ABLP https://m.edsoo.ru/TPJ4YUEUS8
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

55 ABLP https://m.eds0o0.ru/SC4WSDATP
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHN

56 JIBLD https://m.edsoo.ru/6XWRKOGBQ
Jorapu(MHUIECKUX HEPABEHCTB
OcHo € METO ere

57 HOBILE METOIGL pettienit https:/m.edso0.ru/7N3OMGUSA
HMPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHN

58 JIBLD https://m.edsoo.ru/NYRQK?20JO
HMPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHU

59 ABLP https://m.edsoo.ru/TKEL6CU7P

UppalMOHANIbHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

60 https://m.edsoo.ru/SO0R8V677
HpPpALMOHATIbHBIX HEPABEHCTB
I'padnueckue MeToanl perieHus

61 pag ABLD . https://m.edsoo.ru/CEFJGB7PP
HUPPALMOHATIBHBIX YPaBHEHUN
I'padnueckue MeToanl perieHus

62 pag ABLD . https://m.edsoo.ru/SDTMHO0B9G
HUPPALMOHATIBHBIX YPaBHEHUN
I'padnueckue MeToan! perieHus

63 pad ABLD . https://m.edsoo.ru/PWKSFHR11
MOKa3aTEeIbHBIX YPAaBHEHHI
I'padnueckue MeToanl perieHus

64 pag ABLD https://m.edsoo.1u/4W29ZJPZ4
MOKa3aTeIbHBIX HEPABECHCTB
I'padnueckue MeToanl perieHus

65 pad ABLD . https://m.edsoo.ru/AYOLSVBOH
norapu()MUYECKUX ypaBHEHUI
I'padyueckue MeToabI pELIEHUS

66 pa¢ ABLP https://m.edsoo.ru/B7I9OWE7LT
norapuMUYECKUX HEPABEHCTB
I'paduueckue METOIBI PEIIEHUS

67 pad APLD hitps://m.eds00.ru/DQOJPAM3S
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus

68 OKa3aTeIbHBIX U https://m.eds0o.ru/2NOQX4IT5
norapuMUYECKUX ypaBHEHUI
I'padmyeckue MeToabl perieHus

69 IMOKa3aTCIbHbIX U https://m.edsoo.ru/WN60ON936V
Jorapu(PMUIECKUX YpaBHCHUN
I'paduueckne MeToabI peIICHHS

70 MOKa3aTeIbHBIX U https://m.edsoo.ru/5285JJ231
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckne MeToaBI pEeIICHMS

71 MOKa3aTeIbHBIX U https://m.edsoo.ru/H7RCFPHRQ

norapu)MIUYECKUX HEPABEHCTB




72

Konrponsnas pabora:
"UppainmoHanbpHeIe,
[10Ka3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBRA"

https://m.edsoo.ru/OUEKRH3WM

73

KommnekcHeie uncia.
Anrebpanyeckas u
TpUTOHOMETpHYEcKast pOpMbI
3anucy KOMIUIEKCHOTO YHciia

https://m.edsoo.ru/E6SCWA257Z

74

KomriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHYecKast pOpMbI
3aMnyucy KOMIUIEKCHOIO YHcia

https://m.edsoo.ru/NXW7I0PUS

75

Apudmerndeckue onepauu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

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

76

Apudmerrueckue onepanum ¢
KOMIIJICKCHBIMHU YK CJIaMU

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

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJI0CKOCTH

https://m.edsoo.ru/NSUS60RSE

78

N3o0pakeHne KOMIIJIEKCHBIX
qrcesl Ha KOOPIUHATHOM
TJIOCKOCTH

https://m.edsoo.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

https://m.edsoo.ru/SVW220UC2

80

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

https://m.edsoo.rt/YCWOXQ3E6

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX
YUCCII OJid PCIICHUA (I)I/ISI/I‘-IGCKI/IX

https://m.edsoo.ru/M33HA2FT9




U IrCOMCTPUUCCKUX 3aJjayd

Konrponsnas pabora:

82 " " https://m.edsoo.ru/GUNT4PQPE
KomMmiekcHbie unciia
83 HarypanbHble u 1enble yucna https://m.edsoo.ru/61.53POCIQ
84 HarypanbHble u 1enble yucna https://m.edsoo.ru/9DAXEE1GO
85 lpuuenerie npistaxos https://m.edsoo.ru/XD2VU8Y 18
JETTUMOCTH TICIIBIX YUCET
86 TpHMEHEHHE NPH3HAKOB https://m.edsoo.ru/BKXH3VHMC
JETUMOCTH TICJIBIX YUCET
[IpuMeHeHne npu3HaKoB
87 nenuMocta nenbix gucen: HOJL https://m.edsoo.ru/U549JT5GI
u HOK
[IpuMeHeHne npu3HaKoB
88 JeInMOocCTH Heabix yucell: HOJI https://m.edsoo.ru/RITIFXZWU
n HOK
[IpuMeHeHue npu3HaKoB
89 JIETMMOCTH [ETBIX YUCEN: https://m.edsoo.ru/SENDPOC4 1
OCTaTKHU MO MOJYJIIO
[IpuMeHeHue npu3HaKoB
90 IETUMOCTH LIETBIX YHUCET: https://m.edsoo.ru/LNZN330RG
OCTaTKH IO MOJTYJTIO
[IpuMeHeHue npu3HaKoB
JETUMOCTH IIEJTBIX YHCEI:
91 https://m.edsoo.ru/ASOHTW?28V
anroput™ EBKIuaa miis pemenus
3a7a4 B IEJIBIX YHCIaX
92 KOHTpOHBHaH"p%OTa: "Teopus https://m.edsoo.ru/NCZOYIBFR
IIEJTBIX YHCEI
93 Cucrema 1 COBOKYITHOCTh https://m.edsoo.rt/6QAMHIW49




ypaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIEACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

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

95

OcHoBHBIC MCTOJbI pCHICHUS
CHUCTEM U COBOKyHHOCTCfI
PpairOHAJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/CKESHUS7T

96

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEM
UppalMOHATILHBIX YPaBHEHUI

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

97

OcCHOBHBIE METOABI PEILIECHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeNbHBIX YPAaBHEHUI

https://m.edsoo.ru/5IZ5AIVWZ

98

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

https://m.edsoo.ru/VUDYFBU4C

99

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
JOTapu(PMUYECKUX YpaBHEHUM

https://m.edsoo.ru/10O4NP4WEE

100

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX yYpaBHEHUN

https://m.edsoo.ru/XIK82R4Y3

101

[IpuMmeneHne cCUCTEM K PELICHUIO
MAaTeMaTUYECKUX 3a/1a4 U 3a1a4
W3 pa3aNyYHbIX 00JacTel HAyKu U
peanbHON KU3HH,
HMHTEpIpETaLUs NOJIYy4eHHBIX

https://m.edsoo.ru/FVBON9ARO




pe3yJabTaToB

102

[IpuMeHeHHe CHCTEM K pEeIIeHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4
U3 PA3IMYHbIX 00JIaCTei HAYKU U
peaNbHOM KU3HH,
MHTEPIIPETAINS TOITY4SHHBIX
PE3yNBTaToB

https://m.edsoo.ru/BS2BRDQ8D

103

[IpuMeHeHHnEe HEpaBEHCTB K
PELIEHHIO MaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InyHbIX
o0yactell HAyKH U pealbHOMN
KHU3HU, UHTEPIPETALUs
MIOJIyYE€HHBIX PE3YyJIbTATOB

https://m.edsoo.ru/KEPYP4ACG

104

Kontponbnas pabora: "Cucremsi
paloHaIbHbIX,
MppalMOHATIbHBIX
IIOKAa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUN"

https://m.edsoo.ru/PY1IEYYY4M

105

ParmonanbHble ypaBHEHHUS C
napameTpamu

https://m.edsoo.ru/BVE4CV90B

106

PanmonanbHble HEpaBEHCTBA C
napameTpamu

https://m.edsoo.ru/AX7UKVAVW

107

PanmonanbeHble cucTemMsl ¢
napameTpamu

https://m.edsoo.ru/CMKD4UGBP

108

HppaunoHansHble ypaBHEHUS,
HEpaBEHCTBa C apamMeTpamMu

https://m.edsoo.ru/PFOEGIXEG

109

WppatnroHaibHbIe CHCTEMBI C
napameTpamu

https://m.edsoo.ru/GVGKCPRJZ




110

IToka3zarenbHble ypaBHEHU,
HEpaBEHCTBA C ITapaMeTpamMu

https://m.edsoo.ru/QJ4K1Y35W

111

Iloka3zarenbHBIE CUCTEMEI C
rnapameTpamu

https://m.edsoo.ru/M725624SQ

112

Jlorapudmuueckue ypaBHEHUS,
HEpPaBEHCTBA C MapaMeTpamu

https://m.edsoo.ru/114BBN6PR

113

Jlorapudmuaeckne CUCTEMBI C
napameTpamu

https://m.edsoo.ru/1US8V5YYB

114

Tpuronomerpuueckue
YPaBHEHUs C IapaMeTpaMu

https://m.edsoo.ru/J3E6M4K5P

115

Tpuronomerpuueckue
HEPABEHCTBA € ITapaMeTpamMu

https://m.edsoo.ru/KXSQIMLXW

116

Tpuronomerpuueckue cuCTEMbI
C rmapamMmeTpamMu

https://m.edsoo.rt/EGQYTSCMK

117

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH
pEaJIbHBIX CUTYallUi C TIOMOILBIO
ypaBHEHMH C mapaMeTpaMu

118

[TocTpoenue u nccnenoBanue
MaTeEMaTHUIECKUX MOJIEIeN
peaNbHBIX CUTYAIMi C TTOMOIIBIO
CUCTEM YpaBHEHMH C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJeIei
peanbHBIX CUTYALMI C TOMOIIBIO
CUCTEM ypaBHEHHI C
rnapameTpamu

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




KontponsHas pabdora: "3anaun ¢

120 1 1 https://m.edsoo.ru/AUDRLEGIH

napamerpamu”

[ToBTOpenue, 06001eHNE,
121 cUCTEMATH3al U 3HAHUN: 1 https://m.edso0.ru/Q96Z4GTOB

"VYpaBHeHus"

[ToBTOpeHme, 06001EeHNE,
122 cucTeMaTH3alisl 3HAaHUH 1 https://m.edsoo.ru/LDDJV3J2C

"VpaBuenus"

[ToBTOpEeHHE, 0000IIEHNE,

CUCTEMATHU3AIUs 3HAHMM:

123 " 1 https://m.edso0.ru/0T5CT6Z9Y
VYpaBuenus. CUCTEMBI

ypaBHeHUI"

[ToBTOpEeHHE, 0000IIEHNE,
124 CHCTEMaTH3aINsI 3HAaHUH: 1 https://m.edsoo.ru/785E3G27D

"HepaBeHncrsa"

[ToBTOpenue, o6o0IIEHNE,
125 cUCTEeMaTH3aInsI 3HAaHUH: 1 https://m.edsoo.ru/INOOBSEMJ

"HepaBencrsa"

[ToBTOpenue, o6o0IIEHNE,
126 CHUCTEMATH3AIN SHAHUN: 1 https://m.eds0o.ru/S6OBDW8RS5

"HepaBencrsa"

[ToBTOpenue, o6o0mEH e,

CHCTEMAaTH3allMs 3HAHW:

127 " H . 1 https://m.edsoo.ru/9ZPIBFWS3
IIpousBoaHas u eé

IpuMeHeHue"

[ToBTOpenue, 06001IEHNE,
128 cUCTEMATH3alUs 3HAHWN: 1 https://m.edsoo.ru/ITBR16TV4

"IIpousBoaHas u e€




npuMeHeHue"

[ToBTOpeHme, 06001IeHNE,
cucTeMaTu3alus 3HaHui

129 " ,, 1 https://m.edsoo.ru/2FTL33S5B
IIpousBoaHas u eé

IpuMeHeHue"
[ToBTOpeHme, 06001EeHNE,

130 CHCTEMAaTHU3alMsl 3HAHUH: 1 https://m.edsoo.ru/20Y4E5B2P
"UnTerpai u ero npuMeHeHue"
[ToBTOpEeHHE, 0000IIEHNE,

131 CHCTEMAaTH3alMsl 3HAHUH: 1 https://m.edsoo.ru/O9UITWIK A2
"OyHKuMn"
[ToBTOpeHHE, 0000IIEHNE,

132 cucTeMaTH3alisl 3HAaHUH 1 https://m.eds00.ru/QY81HGQQV
"OyHrIIn"
[ToBTOpenue, 06001IeHNE,

133 CHCTEMATH3aIlUs 3HAHUI: 1 https://m.eds0o.ru/SQ9LOYARI
"OyHKIIN"

134 WroroBas koHTpoJsibHas paboTa 1 1 https://m.edsoo.ru/BMDRMCOPG

135 WroroBas koHTpoJsibHas paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7

136 HosToperine, 0606memfe’ 1 https://m.edsoo.ru/SANNOWXQM
CUCTEMaTHU3aIlUsl 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeJ'II)H()ﬁ NnmporpaMmmabl CpeaHET0 oﬁmero 06pa30BaHI/Iﬂ

1

Yucina 1 BEIUUCIIEHUS

1.1

OnepupoBaTh MOHATHSMM: pALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JECSATHUYHAs APOOb, TPOLEHTHI

1.2

BemonHATe  apudMeTHyeckue  omepanud  C  PAalUOHAIBHBIMH |
JEHCTBUTEIbHBIMU YU CIIAMH

1.3

BoinonHATe npuOIMKEHHBIE BBIUKMCICHMS, UCIIOJIb3YS IPABUIIA OKPYTJIEHUS,
JieNaTh NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUN

1.4

OnepupoBaTh NMOHATUSIMU: CTENEHb C IIEJIBIM IIOKA3aTeleM, CTaHJapTHAs
¢dopma 3ammcu JCWCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHON CTENCHH;
UCIOJb30BATh MOAXOJAIYI0 (POPMY 3aIUCH JAECHCTBUTEIBHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 3374 U IPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TAHI€HC IPOU3BOJILHOTO YIJIa;
UCMOJb30BAaTh  3alMCh  MPOU3BOJILHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIIUU

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOXKIACCTBO, YPAaBHCHUC, HCEPABCHCTBO, LECJIOC,
palluOHAJIBHOC, HppalMOHAIIEHOC YpaBHCHUC, HEPaBCHCTBO,
TPUTOHOMCTPUYCCKOC YPABHCHHUC

22

BoinonHATe npeoOpa3oBaHys TPUTOHOMETPUUECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

BoinonHATe npeoOpa3oBaHusl 1ENbIX, PallMOHAIBHBIX M UPPALMOHATIBHBIX
BBIDQ)KCHUM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PalUOHAIbHBIX U
HMPPALMOHAJIBHBIX YPABHEHNUW U HEPABEHCTB

2.4

HpI/IMCHHTB ypaBHeHm[ nu HepaBeHCT Ba JIA peHIeHI/ISI MATECMATHYCCKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3TudHBIX 00JacTel HAYKH U peaTbHOM KU3HU

2.5

MopenupoBaTh peanbHbIE CHUTYyalldd Ha S3bIKE alreOphl, COCTaBJIATH
BBIPAXKEHHS, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, MCCIEI0BATH
MMOCTPOCHHBIE MOJIENIN C HCIOIh30BAaHUEM allllapara anreopbl

OyHKIUH U TpapuKH

3.1

OnepupoBaTh MOHATUAMH: (PYHKIHS, cCIOCOOBI 3aaHus (PYHKIIMH, 00JIaCTh
OIpeNieIeHus W MHOXKECTBO 3HadeHUH (yHKIMM, rpaduk QyHKIUH,




B3aUMHO OOpaTHbIE (PYHKITUN

OnepupoBarh MNOHATUSAMU: UYETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
34 CtpouTth 1 yuTaTh rpaduKu JTUHEHHON (PYHKIIMHU, KBAAPATUUYHON (YHKIHH,
CTeNeHHON (YHKIIMH C LENbIM oKa3aTelleM
Ucnonb3oBate rpaduku QyHKUMA JUIS HCCIENOBaHUS IMPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUU 3aJad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
pealIbHOM JKU3HH, BBIpaXKaTh GOpMyJIaMH 3aBUCUMOCTU MEXK/1y BEIMYMHAMHU
4 Hauana marematuueckoro anajimsa
41 OnepupoBarh MOHATHSAMH: TIOCIEIOBAaTEIbHOCTh, apupMeTnyeckas u
’ F€OMETPUYECKAsI IPOTPECCUU
40 OnepupoBarh TMOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TIE€OMETpPHUYECKas
' nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIECH reOMETPUUECKOM MPOTPECCUu
43 3amaBaTh MOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0aMuU
44 Hcnonbs3oBarh CBOWCTBA IMOCJENOBATEIBHOCTEH M MPOTpeccuid  AJis
' pelIeHus peasIbHBIX 3314 MPUKIIAIHOTO XapaKTepa
5 MHOX€eCTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOXKECTBAMHU
Hcnonbs30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — anmapar i ONUCaHUs
5.2 peabHBIX MPOIIECCOB U SBJICHHM, PH PEUICHUHN 3a/1a4 U3 IPYTUX y4eOHBIX
MpeaMETOB
53 OnepupoBarh  TOHSATUSIMU:  ONpENEICHHE,  Teopema,  CIEeICTBHUE,
JTIOKa3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 0opa3oBanusi
pe3yabTara
1 Yuca 1 BBIYUCICHUS
OnepupoBaTh MOHATUSMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JIEIMMOCTA TENbIX YHCEN, PA3JIOKECHHWE YHCIIa Ha TMPOCThIE
MHOXUTENH JIJIs1 PEIICHUS 3a71a4
1.2 OnepupoBaTh NOHATHEM: CTENEHB C PAIMOHATILHBIM [TOKA3aTeIIEM
13 OnepupoBaTh MOHATHUSIMH: JIOTapu(M YHUCIIA, ACCITUIHBIC M HATYpaIbHbBIC
' JorapuQMsI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHW JJisi TPEeoOpa3oBaHUs  BBIPAKEHUM,




ONEepUpPOBaTh TOHATHUAMHU: I[IOKA3aTEIbHOE YpaBHEHHE W HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPABHEHHUH U HEPABEHCTB

22

BoimonusATe mpeoOpa3oBaHUs BBIPAKEHUHM, COAEpXkKAIIUX JOrapudMsl;
OIEpUPOBATH MOHATUSAMU: JIOTapU(PMUUECKOE YpaBHEHHE W HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPaBHEHUHN U HEPABEHCTB

2.3

HaXO,I[I/ITB peICHUA HpOCT@ﬁH.IPIX TPUTOHOMETPUUCCKHUX HCPABCHCTB

24

OnepupoBarh NOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUN U e€ pelIeHHE;
WCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM AJIsl pEIICHUS MPaKTHUYECKUX
3az1a4

2.5

Haxonuts pemeHust npocTeHuX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MonenupoBaTh peajdbHbBIE CHUTYalldd Ha SI3bIKE aiureOphl, COCTaBIATh
BBIPAKEHHS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 33Ja4H,
HCCIIEI0BaTh IOCTPOEHHBIE MOJIENIH C UCIIOJIb30BaHUEM amapara aareOpsl

OyHKIUH U TpaPuKH

3.1

OnepupoBarh MOHATUSMH: TEpHOAWYECKAas (DYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH HKCTpeMyMa (yHKIHH, HauOoibliee |
HaMMEHbIIee 3HaYeHUS (DYHKIIMM Ha MPOMEXKYTKE; HMCIOIb30BaTh UX IS
uccienoBaHust QyHKIUH, 3a1aHHON rpauKoM

3.2

OnepupoBarh MOHATHSIMH: TpadUKH MOKA3aTEIbHOU, JTOTapU(PMUUIECKON U
TPUTOHOMETPUUECKUX (PYHKIMI; H300paxarb HUX HA KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIb30BATh IS PEIlIEHUs] ypaBHEHUIN 1 HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHON MJIOCKOCTU Tpa(UKH JMHEHHBIX YpaBHEHUIN
U MCTI0JIb30BAaTh UX JUIS PELICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUN

34

Hcnonb3oBate rpaduku (yHKIMHA A7 MCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH 13 JPYrux y4yeOHBIX TUCLHUILINH

Hauana MaTemMaTH4ecKOro aHaamnsa

4.1

OmnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIINS, TPOU3BOHAS (DYHKIINM;
UCIOJIb30BATh I€OMETPUUECKUN U (PU3MYECKHIH CMBICT MPOM3BOIHOM IS
pelieHus 3a1a4

4.2

Haxomute  mpou3BoAHbIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIUH

43

Hcnonws3oBaTh  MPOM3BOJMHYIO Uil WCCeNOBaHWS  (QYHKIMH  Ha
MOHOTOHHOCTh W JIKCTPEMYMBI, IPUMEHSATh PE3YJbTaThl MCCIICIOBAHHS K
MTOCTPOCHUIO TPaPUKOB

4.4

Hcnons3oBaTh IMPOU3BOAHYIO AJId HAXOXACHHUA HAWITYy4YIIETO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIC COUMAJIbHO-OKOHOMMNYECKNX, 3a1a4dax

4.5

OnepupoBaTh MOHATHSAMH: TIepBooOpa3sHass M HHTErpan; I[OHUMATh
reOMEeTPHUECKUH U (PU3NUECKHI CMBICI HHTETpaja

4.6

Haxomuts nepBooOpa3Hbie JI€MEHTApHBIX (PYHKIMM, BHIYUCIATH UHTETPAT
o ¢opmyne HproTona — Jleitbnuia




4.7

PemraTs MMPUKIAAHBIC 3aJa4d, B TOM YHUCJIEC CONMUATbHO-3KOHOMHNYECKOIO U
(bl/ISI/ILIeCKOFO XapakTepa, CpeacTBaM MaTEMaTHYECKOI'O aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  ynucna. OOBIKHOBEHHBIE M JIGCATUYHBIE  JIpOOHM, TPOICHTHI,
11 OecKOHEeuHbIE MeproaAnYecKre ApooHu. ApupMeTHyecKre orepauuy ¢ parroHaIbHBIMU
’ quciaaMy, IpeoOpa3oBaHus YMCIOBBIX BhIpaxeHUi. [Ipumenenue nqpobeit u mporeHToB
JUIS PELLICHUs IPUKIJIAJHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciell 3HaHUHI U pEaJIbHOM JKU3HU
JlelicTBUTENbHBIC YKCia. PanioHanbHble U HppaloOHalIbHBIE YKcaa. ApumMeTnyeckue
1.2 | omepauuu ¢ JeWcTBUTENbHBIMU 4YHciaaMu. [IpuOnukE€HHBIE BBIUMCIECHUS, IMpaBHIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenensb ¢ 1iensIM nokaszareneM. CtannaptHas popma 3arucy 1eHCTBUTEIbHOTO YUCIIA.
1.3 Hcnonb3oBanue noaxojsmieid (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN JJIsl pelIeHUs
MIPaKTUYECKUX 3aJ1a4 U IPECTABIICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBua ¢ apudmMeTHdecKuMu
' KOPHSIMH HaTypajIbHON CTEIIEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOPA30BaAHUS
29 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' hopmyJIbI
)3 VYpaBHeHue, KOopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
HMHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUN
27 [IpumeHneHne ypaBHEHUI U HEPABEHCTB K PEIIEHUIO0 MaTeMaTHUYECKHUX 3a/1ad U 3a7a4 U3
' pa3IMyYHbIX 00JacTel HayKU U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢GyHkuuu. ['padpuk QyHkuuu. B3aumHO o0OpaTHbIE
' GyHKIIU
39 OO6nacTh ompeaeneHUss M MHOXECTBO 3HaueHuM ¢yHkouu. Hymu Qynkuumn.
' [TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 CrenenHas (yHKIMSI C HATYpPAJIBHBIM U LEJBIM ToKa3zareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpadvK KOPHS 71-0i CTETICHU
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Tpuronomerpuyeckasi OKPYXHOCTb, OINpEICIIEHUE TPUTOHOMETPUUECKUX (YHKIUI
YHCIIOBOTO apryMeHTa

Hagana MaTemMaTHuecKoOro aHajamsa

4.1

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJJaHusA HOCHGHOB&TCHBHOCTeﬁ. MoHOTOHHBIE
IIOCICa0BAaTCIbHOCTHU

4.2

ApudmeTrnueckas U reoMeTpuueckas mnporpeccud. beckoHeuHo —yObIBaromas
reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOLIEH TeOMeTpUYeCcKOn
nporpeccuu. @Dopmysna CIO0XHBIX MPOIEHTOB. lcnoinp30BaHuE MPOrpeccuu Asis
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa

MHoxecTBa B JIOTHKA

5.1

MHoxecTBO, omepauuu Hajg MHOXecTBamM. Jluarpammbel Oiinepa — Benna.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO amnmapara JJisi OMNMCAHUS peallbHbIX
IIPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4€OHBIX MPEIMETOB

5.2

OnpeneneHHe, T€OpEMa, CICACTBHUEC, 1OKA3aTCILCTBO

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

Yucna U BRIYUCICHUS

1.1

HaTypaJ'IBHBIC " [CJbIC YHCia. HpI/ISHaKI/I JACITNUMOCTH ICIIBIX YHUCCI

1.2

Cremnens ¢ palluOHAJIBHBIM ITOKA3aTCJICM. CBoliCcTBa CTEIICHU

1.3

Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOTapHUPMbI

2

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

[Ipeo6pa3oBanue BbIpaxeHUi, copepKaluX Jorapu(mbl
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[Ipeo6pa3oBanue BbIpake€HUH, COAEpKAIINUX CTETIEHU C PallMOHAIBHBIM [TOKa3aTeleM

23

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

2.5

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

2.6

CucreMbl TMHEHHBIX ypaBHEHUH. Pellienne npukiagHbIX 3a7a4 ¢ MOMOLIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

2.7

CucTembl 1 COBOKYITHOCTH PallHOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

2.8

IIpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a7a4
W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAyKH U peasibHOM KU3HU

@OyHKIMH U TpaduKu

3.1

Oyukuus. llepuonnueckne ¢ynkunu. [IpoMexyTkm MOHOTOHHOCTH (YHKIIHMH.
Makcumymbl ¥ MUHHMYMbl (GyHKUMU. HaunOonbliee M HauMeHblllee 3HAaYCHHE
(GYyHKLINU Ha TPOMEKYTKE




3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u torapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu
34 Hcnonb3oBanue rpadukoB PyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Wcnonb3oBanue rpadukoB GYHKIMI A7 UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MpPH pEIICHUWU 3aJad M3 JPYrUX Yy4eOHBIX MPEIMETOB H
peaabHON KU3HU
4 Hayana maremaTnueckoro aHannsa
4.1 HenpepsiBabIe hyHKIMH. MeTO ] MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpownsBoanas pyHkuuu. ['eomerpuuecknii 1 PU3NIECKUA CMBICI POU3BOTHON
43 [IpousBoaHbie 37MeMeHTapHBIX (QyHKIMA. DOpMynbl HaXOXKICHHS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIUH
[IpumeHeHne TPOU3ZBOMHON K UCCIENOBaHUIO (GYHKIUH Ha MOHOTOHHOCTH H
4.4 3KCcTpeMyMbl. HaxokneHue HambOoNbIIero U HaWMMEHBIIEro 3HadeHHsl (YHKIHH Ha
OTpe3Ke
[TpyuMeHeHre MPOU3BOHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUs B MPUKIIAJIHBIX
4.5 3aa4ax, Ui ONpENENIeHHs CKOPOCTH Tpolecca, 3aJaHHoro ¢GopMynol wiH
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 Wuterpain, ero reoMerpuueckuil U pusmdeckuii cMpici. Beruuciaenue uHTerpaia mo

dbopmysne Herotona — JleiiOnuma




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

Kona
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3aTesbCTB, aIrOPUTMAMU pELICHUS 3a7ad;
yMeHue (GOpMyIHpPOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TEeOpeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEpP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIUH,
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj]]ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXXJIECHUH; YyMEHHE  OINEepUpOBaTh
HOHATUSMHM: MHOXECTBO, IMOJAMHOXXECTBO, ONEpaly HaJ MHOXECTBAMHU;
YMEHHME MCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINUCaHMsl PeabHBIX MPOLIECCOB U SIBIECHUIN U NP pelIeHUM 3aJ1ad, B TOM
quciie U3 IPYTuX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHAMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad HA IIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3IuYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

peUICHUHU 3a1a1

YMeHne onepupoBaTh MOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCITIO,
CTEIEHb C LIEeJIBIM MOKa3aTeJIeM, KOPeHb HaTypaJlbHOW CTENEHU, CTENEHb C
palMoOHAIBHBIM TOKA3aTEeJIeM, CTETICHb C JICWCTBUTEIIbLHBIM TOKa3aTelIeM,
norapudm UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI0, PAalMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOXECTBA HATYpaJIbHBIX, ULEJbIX, PAUUOHAIbHBIX, JCHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OOTIIHiA
JIeNUTeIh W HauMEHblee o0llee KpaTHOE, airoputM EBkimna mpu
pEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCIICHHE 3HAUEHUH U TpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeodpasoBaHus APoOHO-
pallMOHANTBHBIX  BBIPAKECHHM; yMEHHE  OINEPUPOBATh  TOHITHSIMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccusda, TreoMCTprUICCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasi TE€OMETPHUECKasi IPOTPecCHs;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYppPeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATh
HNOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHWS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIbIO Pa3JIMYHBIX IHPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPAaBEHCTBA, UX CHUCTEMbI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMIOTOTHI rpaduka
¢byHKLIMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKkuil CMbICII MPOU3BOAHOM, NepBOOOpa3Has, ONpPEACIEHHBIN
UHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE  CYMMBI, TIPOM3BEJIEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM arllapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXIACHHUS HAWIydlIero
pellieHnsT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-DKOHOMUYECKUX U

bU3MYeCKUX 3a/1adax; HAXOJUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL HNPUMCPbI MATCMATHUYCCKOrO MOACIHNPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIUS (DYHKIMHA, JIWHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKLUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKUE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (yHKLUHMH; YMEHUE CTPOUTh TIpauKH H3YYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 U3 JPYIHX Y4eOHBIX NPEJAMETOB W 3a/1ad U3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCTIOJB30BaTh CBOMCTBA W Tpauku (GpYHKIHUI [UIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMH; H300pa)xkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, AOJIM U YacTu, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JacTH YIpPaBJICHUs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJAbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreoOpsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHpOpMalKIo, MPEJCTaBICHHYIO B Ta0iMLax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIECHUH; MPEACTABIATh
UHpOpPMALIMI0O C TOMOIIbIO TabMUIl W  JuarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TpapUuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaduuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHSI; YMEHHE BBIUUCIIATH




BEPOSTHOCTh C MHCIIOIB30BaHMEM TpaUUecKuX METOJIOB; MPUMEHSTH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (aKTHl U (GOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, TUCIEPCHUs W CTaHAAapTHOE OTKIOHCHHE
CIlyuallHOW  BeNWYMHBL, (YHKIMUM pacHpeieieHUs U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAaCHpeAeTCHUN A PelIeHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHHUH,
YHUCJIO  TEPeCTaHOBOK; OuMHOM  HbrOTOHA;  yMEeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUI PEIICHUS 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMmenue onepupoBaTh MNOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYIpaHHbIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMbIMH,
Yrojl MEXAYy TMpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUJIOCKOCTSMHU,
pacCTOHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSMHU; YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OICHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENIN C IOMOLIBK TEOMETPUYECKUX IOHIATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaijenenumnesn, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaIleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM KyOa,
MNpAMOYTOJIBHOI'O IapalICJICIIMIICaa, NIHpaMUAbI, IIPU3MBbI, MUIWHApPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIpA,

napajjiCJbHbIE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHME CTPOMUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpBI M MOBEPXHOCTU
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh HWX; YMEHUE MPOBOAUTH Kiaccuukanmuoo ¢Guryp mo
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOus, monoOHbIe (UTYpBI; yMeHHe
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUICHUH 3ajady; HaXxOAUTh TI'COMETPUYECKUE BEIMYHMHBI (JUIMHA, IO,
ionaib, 00bEM) NMpU PEUIeHUH 33/1a4 U3 APYTrux Y4eOHBIX MPEIMETOB U
U3 PEAIbHOM >KU3HW; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITUUMHBI
(mHa, yromj, IUIOMAAb, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
MUpaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsr; 00béM Kyoa,
NOpPSMOYTOJBHOTO TMapajieNienunesia, MUPaMUIbL, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a3H0y,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeaMcToOB
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YMeHne BRIOMpATh MOAXOMSIIAA METOJT ISl PEIICHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TPUPOJHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHMUM; yMEHHME pACIO3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITH POCCUICKON M MUPOBOW MaTEMATHYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenens ¢ 1enbIM nokaszarenaem. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoOMCTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
JleiicTButenbHbie  4ucia. ApuQMEeTHYECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHS, TIPAaBUJIA OKPYTIICHHS, IPUKUIKA U OLIEHKa
pe3yibTara BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [TokazaTenbHbIe U TOTapU(PMHUUESCKIE YPAaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [ToxazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu




Oynknus, cnocoOsl 3amanust Gyaknuu. ['padux dyHxnmu. BzammHO oOpaTHBIE

>l ¢ynkuuu. YétHeie n HeuéTHbIe GyHKUMU. [lepruoanyeckue GyHKIMN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuumu. Hymum ¢yHkuum.
10 [TpomexxyTkn  3HaKONoOCTOSIHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGombinee W HauMeHblee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHas (QyHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. Haxoxmenne HanOONbIIEr0 U HAMMEHBINEr0 3HAYeHUS (YHKIUU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaliuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
72 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3zmsax A.I'., Homuposcknii [[.A., [Tonskos B.M.; nox penakuuei
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«M3narenbctBo «IIpocBemeHue

* Maremartuka. Anredpa u Hayaida MaTeMaTHYeCKoro aHanusa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii entp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«3marensctBO «lIpocBenienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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