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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAYMMBIX B IPOrpaMME€ CpeIHEro oOuiero odpas3oBaHusl,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MATEMAaTUYECKOTO aHallM3a 3aKja/ibIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIONB30BaTh WX AJIA JajbHEHIIero oopa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIIbHOCTH, TpeOyroleld MpOJOJKUTEIbHON  KOHLEHTPAallud BHUMAaHMUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4alOTCsl Ha NPOTSHKEHUH JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKHX JUCIMIUINH, TaKHMX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYId MOJENb peaTbHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€OSI MCIOJIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M UPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTEpaIliy, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS pa3iMuHBbIX 3a/1ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHMs, MOCKOJIBKY B KaXJI0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJMUT  JaJIbHEWIIEee  pa3BUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI [JISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3yUeHNs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK ¢ MaT€MaTUYECKUM AHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3TOl cofepaTebHON JTUHUM HAlEJIEH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIUH, ONpEeAeNsITh HUX HAUOOJbIINE W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HAWIydlllee pEUIeHWEe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUW W CJIEJAOBAaHHUE OMPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH C MOMOIIBI0 ammapara aireOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pelIEeHNH  peajbHBbIX  MNPAaKTHMYECKUX  3afady  oOydaroliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTCs B Ipolecce U3yUeHUs BCEX TeM Y4eOHOro Kypca «Anredpa v Hayasia
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUI U PeaTbHOM )KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ nenasiM  nokazateneMmM. buHom Heroorona. Hcnonb3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€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,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncio €. @opmyna CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aa4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKCHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCJIENOBATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATh IpapruecKy;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM MUMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JTEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOET0 BKJAJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYITHMPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JIpOOM W TPOLIEHTHI ISl pEIIeHUs TPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJI30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMHU: JIOTapU(PM uHKcIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUSMHU: MHOIOWIEH OT OJHOM INEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOZIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B WIIM OCYLIECTBIISSA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

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

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIMS, CIIOCOOBI 3aAaHNUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMM;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOTOo aHajh3a KaK aHalu3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN ISl pEeLICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (PU3MUECKHI CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3ybTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIC, MMOKa3aTeIbHBIC |
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoaumbie  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKrue METOIbI /I PEIICHUSI YPAaBHEHUI U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MTOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHUSAMHU: TpapUKUd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAaUEHUs (DYHKIIUU HETIPEePHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATHh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIUPOBAHUM Ha TMpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacos Nara DJIeKTPOHHbIe I (POBLIE
, Tema ypoka Kontposbubie IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
M
1 HOPEETRO, OEpAIIITH Al 1 https://m.edso0o.ru/32d8e95f
MHOKE€CTBaMH U MX CBOICTBa
https://m.edso0.ru/e6¢602fd
2 Juarpammel Diinepa-Benna 1 :

[IpuMeHeHne TeOpeTUKO-
3 MHO’KECTBEHHOT'O arnapara Jijist 1 https://m.edsoo.ru/5bd88e41
pelieHus 3a1a49

PanmonansHbIC Yncha.
OOBIKHOBEHHBIE U IECATUYHBIE https://m.edsoo.ru/8f73cad8
IpoOu, MPOLEHTHI, OECKOHEUHbIE
MepUOANYECKHE 1podu

ParoHanbHbIe YHCIIA.
OOBIKHOBEHHEIE M IECATHYHEIE https://m.edsoo.ru/44fbf29d
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MIepUOINYECKHE TpodH

ITpumenenue apoOeil 1 NPOLIEHTOB https://m.edsoo.ru/lefddel?

JJIg PCIICHUS ITPUKIIAIHBIX 3a1a4

ITpumenenue apoOeil 1 NPOLIEHTOB
JUISL pelleHus IPUKIIaHBIX 3a/1a4

1 https://m.edso0.ru/4164d0d0

8 JlelicTBUTEILHBIC YHCIA. 1



https://m.edsoo.ru/32d8e95f
https://m.edsoo.ru/e6c602fd
https://m.edsoo.ru/5bd88e41
https://m.edsoo.ru/8f73cad8
https://m.edsoo.ru/44fbf29d
https://m.edsoo.ru/1efdde17
https://m.edsoo.ru/4164d0d0

PannoHaneHbIE ¥ MppalMOHAJIBHBIC
qyucia

https://m.edso0.ru/2a6a5117

Apudmernueckre onepanum ¢
JeCTBUTENLHBIMU YNCIAMHU

https://m.edsoo.ru/9aa9146d

10

Mopnynb A€CTBUTENBHOIO YHACIIA U
€ro CBOMCTBA

https://m.edsoo.ru/482e90e3

11

12

13

[TpuGnmKEHHBIC BEIYUCIICHHUS,
[paBuUja OKPYIJICHU, IPUKUIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

OcHOBHBIE METOBI PEILEHUS LENBIX
U IpOOHO-pAIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB
OcCHOBHBIE METOBI PELLIEHUS LENBIX
U IpOOHO-paAIIMOHAIBHBIX
YPaBHEHUHN U HEPABEHCTB

https://m.edsoo.ru/e7c8fabb

https://m.edsoo.ru/7504463c

https://m.edsoo.ru/dae1585e

14

OCHOBHBIE METOBI PELIECHUS 1IEJIBIX
U IpOOHO-PaAIIMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/c0384aab

15

MHoro4JIeHbI OT OJIHOM
IepeMeHHOoN. Jlenenne MHOTOwIeHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

https://m.edsoo.ru/d101f6ed

16

MHorouseHs! ¢ HeIbIMHA
koa¢pdunuentamu. Teopema Buera

https://m.edsoo.ru/c5d02912

17

Pemrenue cucteM THHENHBIX



https://m.edsoo.ru/2a6a5117
https://m.edsoo.ru/9aa9146d
https://m.edsoo.ru/482e90e3
https://m.edsoo.ru/e7c8fabb
https://m.edsoo.ru/7504463c
https://m.edsoo.ru/dae1585e
https://m.edsoo.ru/c0384aab
https://m.edsoo.ru/d101f6ed
https://m.edsoo.ru/c5d02912

YpaBHEHUU

https://m.edsoo.ru/d0c4aa63

18

Pemrenue cucreM THMHENHBIX
ypaBHEHUU

https://m.edsoo.ru/3249a5e9

19

Matpuiia cuCTeMBbI JINHEHHBIX
ypaBHeHUH. Onpeaenurenb
MAaTPHUIIbI 2X2, €r0 TEOMETPUUYECKUI
CMBICJ U CBOMCTBA; BBIUMCIICHHUE €r0
3HAYCHUS

https://m.edsoo.ru/e6decf20

20

Onpenenurens MaTPUILLI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

https://m.edso0.ru/8h325a4e

21

22

23

[Ipumenenue onpenenuTens s
peIICHUSA CUCTCMbI JIMHENHEIX
YpaBHEHUU

Pemenune nmpukiaausix 3amau ¢
IIOMOIIBIO CUCTEMBI JINHEMHBIX
YpaBHEHUU

Pemenue MPUKJIAAHBIX 3a1a4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

https://m.edsoo.ru/c5383ae5

https://m.edso0.ru/2cel10ef0

https://m.edsoo.ru/f11f87fe

24

KonTponbHas pabora:
"PanionanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHeHUi"

https://m.edso0.ru/048d0ba5

25

DyHKIHSA, CTTIOCOOBI 3aJaHUs
¢byakumun. B3anumao oOpaTHbIe
¢bynkunu. Kommosunms ¢GyHKuuii

https://m.edsoo.ru/6a5dd755



https://m.edsoo.ru/d0c4aa63
https://m.edsoo.ru/3249a5e9
https://m.edsoo.ru/e6decf20
https://m.edsoo.ru/8b325a4e
https://m.edsoo.ru/c5383ae5
https://m.edsoo.ru/2ce10ef0
https://m.edsoo.ru/f11f87fe
https://m.edsoo.ru/048d0ba5
https://m.edsoo.ru/6a5dd755

26

I'padux pyHKIMHU. DIEeMEHTapHBIC
npeoOpazoBanus TpaduKOB

byHKIMHA

https://m.edsoo.ru/3d469027

27

OO6nacTb onpeaencHus 1 MHOXKECTBO
3HayeHui pyHkuuu. Hymu
¢bynkuuu. [IpoMexyTKu 3HAK
MOCTOSTHCTBA

https://m.edsoo.ru/efdcaccc

28

UérHble 1 HEYETHBIC (PYHKITHH.
[lepuonnueckue GyHKINH.
[IpomeKyTKM MOHOTOHHOCTH

byHKIIUN

https://m.edsoo.ru/12db7aeb

29

30

31

32

33

MakcuMyMBbl 1 MUHEMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHbIIIee 3HaYeHNE (PYHKIIUN Ha
MIPOMEKYTKE

Jluneitnas, kBagpaTH4Has U APoOHO-
JTuHeHas pyHKIUN

DneMeHTapHOE UCCIIEJOBAHUE U
MOCTpOEHHE TPa(UKOB ITUX
byHKIMIA

DneMeHTapHOe UCCIIeJOBAHUE U
MOCTPOCHHE TPa(UKOB ITUX
byHKIUH

CTeleHs ¢ IeNbIM IToKa3aTeleM.
bunom HeroTona

https://m.edso0.ru/8c7ccca2

https://m.edsoo.ru/d8elb8de

https://m.edso0.ru/01a651f9

https://m.edsoo.ru/bbh2715e7

https://m.edsoo.ru/ccfabfc2

34

CreneHs ¢ [EIBIM ITOKa3aTeneM.
bunom HeroTona

https://m.edsoo.ru/7307aaff



https://m.edsoo.ru/3d469027
https://m.edsoo.ru/efdcaccc
https://m.edsoo.ru/12db7aeb
https://m.edsoo.ru/8c7ccca2
https://m.edsoo.ru/d8e1b8de
https://m.edsoo.ru/01a651f9
https://m.edsoo.ru/bb2715e7
https://m.edsoo.ru/ccfa6fc2
https://m.edsoo.ru/7307aaff

35

Crenennast GpyHKIUSA C
HaTypaJIbHBIM U IIEJIBIM

nokazateneM. E€ cBolicTBa u rpaduk

https://m.edsoo.ru/49f6654a

36

Konrponsnas pabdora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

https://m.edsoo.ru/b511d9d8

37

Apudmernieckuil KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBa

https://m.edsoo.ru/ca3846¢7

38

39

40

Apudmerrndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBA

[Ipeobpa3oBaHUs YUCIOBBIX
BBIPXKEHUI, COIEPIKAIUX CTEIICHU
Y KOpHU

ITpeoOpa3oBaHus YUCIOBBIX
BBIPAXXEHUI, COAEPIKALUX CTENEHU
Y KOpHU

https://m.edsoo.ru/c44ae942

https://m.edsoo.ru/c5b6ecl2

https://m.edso0.ru/4349371d

41

[TpeoOpazoBanHms YUCITOBBIX
BBIPKCHUH, COJIEPIKAIUX CTCIICHU
1 KOpHU

https://m.edsoo.ru/74ecf92c

42

43

44

HppaumnoHanbHble ypaBHEHHUS.
OCHOBHBIE METOBI PELICHUS
MPPALMOHAIIBHBIX YPABHEHUN

WppainnonanbHble ypaBHEHHUS.
OCHOBHBIE METOABI PELLIEHUS
UppalMOHATIBHBIX YpaBHEHUI

HppaunoHanbHble ypaBHEHHUS.

https://m.edso0.ru/66dec300

https://m.edso0.ru/4h961029



https://m.edsoo.ru/49f6654a
https://m.edsoo.ru/b511d9d8
https://m.edsoo.ru/ca3846c7
https://m.edsoo.ru/c44ae942
https://m.edsoo.ru/c5b6ec12
https://m.edsoo.ru/4349371d
https://m.edsoo.ru/74ecf92c
https://m.edsoo.ru/66dec300
https://m.edsoo.ru/4b961029

OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATIBHBIX YpaBHEHUI

https://m.edsoo.ru/5¢c55bbbd

45

46

47

PaBHOCHIBHEIE nepexoanl B
pPEeIICHUN UPPALMOHAJIbHBIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
peLIeHnU UPPaLUOHATBHBIX
YpaBHEHUU

PaBHOCHIBHBIE IICPexXoabl B

peleHUH UppalMOHATIbHBIX
ypaBHEHUH

https://m.edso0.ru/95ee2715

https://m.edsoo.ru/5a846c¢93

https://m.edsoo.ru/e330c49e

48

PaBHOCHIIBHBIE TIEpEXO/BI B
peleHUH UppalMOHATIbHBIX
ypaBHEHUH

https://m.edsoo.ru/d6d5f7b7

49

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTENEeHU KaK QYHKIMHU 0OpaTHOU
CTETEeHU C HAaTYpaJIbHBIM
IIOKa3aTeneM

https://m.edsoo.ru/0fec206e

50

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTENEeHU KaK QyHKIMHU 00paTHOU
CTETEeHU C HAaTYpaJIbHBIM
oKa3aTesaeM

https://m.edsoo.ru/39ab7cc2

51

52

KonrtponsHas pabdora: "CpoiicTBa

rpaduk KOopHs N-0if cTeneHu.
HppaumonanbHble ypaBHEHUS"

Crenenb ¢ palliOHAIbHBIM
mokasaTrelieM U €€ CBOUCTBA

https://m.edsoo.ru/0e75a146

https://m.edso0.ru/988f5f81

53

Crenenb ¢ pallMOHATbHBIM



https://m.edsoo.ru/5c55bbbd
https://m.edsoo.ru/95ee2715
https://m.edsoo.ru/5a846c93
https://m.edsoo.ru/e330c49e
https://m.edsoo.ru/d6d5f7b7
https://m.edsoo.ru/0fec206e
https://m.edsoo.ru/39ab7cc2
https://m.edsoo.ru/0e75a146
https://m.edsoo.ru/988f5f81

nokasarejieM U €€ CBOUCTBA

https://m.edso0.ru/67083025

54

Crenenb ¢ palliOHAIbHBIM
rokasaresieM U e€¢ CBOWCTBa

https://m.edso0.ru/6574d018

55

[TokazarenpHast QyHKIHS, €
CBOWCTBA U TpaduK

https://m.edsoo.ru/f9af9442

56

Hcnonp3oBanue rpaduka GpyHKIuN

JUISl peLIEHUs] YpaBHEHUN

https://m.edsoo.ru/7fc04d44

57

Hcnonp3oBanue rpaduka GyHKIuN

JUISl peLIEHUs] YpaBHEHUN

https://m.edsoo.ru/4cb975b0

58

59

60

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
ITOKA3aTENbHBIX YPAaBHEHUI

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHbBIE METOJbI PCHICHUS
IIOKa3aTCJIbHBIX ypaBHeHPII’I

ITokazaTenbHble ypaBHEHUS.

OcHoBHBIC MCTOJbI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

https://m.edso0.ru/3e412cfl

https://m.edso0.ru/80d6aa68

https://m.edso0.ru/0241h383

61

KonTponbhas pabora:
"ITokazarenbHast QYHKIMS.
IlokazarenbHble ypaBHEHUS"

https://m.edsoo.ru/ale06d0d

62

Jlorapudm uncna. CBoiicTBa
nmorapupma

https://m.edsoo.ru/d299de92



https://m.edsoo.ru/67083025
https://m.edsoo.ru/6574d018
https://m.edsoo.ru/f9af9442
https://m.edsoo.ru/7fc04d44
https://m.edsoo.ru/4cb975b0
https://m.edsoo.ru/3e412cf1
https://m.edsoo.ru/80d6aa68
https://m.edsoo.ru/0241b383
https://m.edsoo.ru/a1e06d0d
https://m.edsoo.ru/d299de92

Jlorapudm yucna. CBoiicTBa

63 https://m.edsoo.ru/476ae32c
nmorapupma
64 Jlorapigw wncra. Cpofiersa https://m.edsoo.ru/d718e5al
nmorapupma
65 JlecATIHELE it HATYPATbHBIC https://m.edsoo.ru/23f76bce
Jorapudmpl
66 JlecATUYHBIC U HATYypAJIbHBIC
norapudMsl https://m.edso0.ru/411b39d6
67 [TpeoOpa3oBanue BEIpaKeHUH,
COZEPKAIIMX JIOTapH (MBI https://m.edsoo.ru/8ae13c78
68 [IpeoOpa3oBanue BBIPAKEHHIA,
COZIepIKaIHX JIOTapUPMBI https://m.eds00.ru/3998865¢
69 TpeobpasoBarhe BbIpiCHHI, https://m.edsoo.ru/e82edf9e
coJieprKaliux Jorapudmol
70 Jlorapudpmuueckas GyHkius, eé
CBOMCTBa 1 rpaduk https://m.edsoo.ru/f228691e
71 Jlorapudmuueckas pynkuus, e
CBOMCTBa 1 rpaduk https://m.edsoo.ru/b2b828db
72 Henombsopatiite Fpaq)mf Pymcuin https://m.edsoo.ru/f4c5a5ac
JUTSL pEIIeHUs] ypaBHEHUH
73 Hcnonb3oBanue rpaduka GyHKIUN
JUISL pELIeHUs] ypaBHEHU I https://m.edsoo.ru/fa299955
Jlorapupmuueckue ypaBHEHHS.
& Sgi;i?;;ﬁigﬁ? 5; aH;;:Eiﬁ https://m.eds00.ru/96720345
75 JlorapudmMudecKue ypaBHEHHS. https://m.edsoo.ru/22f8fal2



https://m.edsoo.ru/476ae32c
https://m.edsoo.ru/d718e5a1

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKUX ypaBHEHUI

76

77

78

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapu)MUYECKUX ypaBHEHUI

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHnu JorapuGMUIECKuX
YpaBHEHUU

PaBHOCHIBHBIE IepEXobl B

peLeHnH JorapupMHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/4cfeca87

https://m.edsoo.ru/b238cla3

https://m.edsoo.ru/2a5819a7

79

KonTponbhas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

https://m.edsoo.ru/6d290b91

80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT€HC YHCIIOBOTO apryMEeHTa
Cunyc, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHCIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHT'€HC YUCIIOBOI'O apryMeHTa

https://m.edsoo.ru/3f2ff8ee

https://m.edsoo.ru/11b9503c

https://m.edsoo.ru/0ba52106

83

84

85

ApKCHHYC, apKKOCHHYC U
aApKTaHI'€HC YHUCIOBOTO apryMeHTa

TpI/IFOHOMCTpI/I‘-IGCKaﬂ OKPY’KHOCTb,
OIPECACIICHUC TPUTOHOMCTPHUICCKUX

(GyHKIUI YMCIOBOTO apryMeHTa

TpI/IFOHOMCTpI/I‘-IGCKaﬂ OKPY’KHOCTb,
OIPEACIICHUC TPUTOHOMETPHUICCKUX

(GyHKIMN 9UCIOBOTO apryMEHTa

https://m.edsoo.ru/de3alea5

https://m.edso00.ru/6964a132

https://m.edsoo.ru/53dc30ae




OCHOBHBIE TPUTOHOMETPUYECKHE

86 bopmybl https://m.edsoo.ru/4ea53920
87 OCHOBHBIE TPUTOHOMETPUUECKHE
bopMmyIbI https://m.edsoo0.ru/c9766b39
88 OCHOBHEIE TPHIOHOMCTPHHICCKHE https://m.edsoo.ru/f3e3d7{3
hopmyIbI
89 OCHOBHEBIE TPUTOHOMCTPUYCCKUC
bopmyiisl https://m.edsoo.ru/adae5a54
90 [IpeoOpazoBanue
TPUTOHOMETPHYCCKUX BBIPOKCHUN https://m.edsoo.ru/55bb07bf
91 Ipeobpasosarne . https://m.edsoo.ru/14e09def
TPUTOHOMCTPHUYCCKHUX BbIPA)KCHUU
92 [IpeoOpaszoBanue
TPUTOHOMETPHYECKUX BBIPOKCHUIN https://m.edsoo.ru/ede95413
93 lpeobpasoaine . https://m.edsoo.ru/75fe685¢
TPUTOHOMETPUUIECKHUX BBIPAKECHUU
94 Pererine TPHFOHOMCTPH%CKHX https://m.edsoo.ru/99cfeeal
YpaBHCHHUU
95 Pemerine TpHrOHOMeTqueCKHX https://m.edsoo.ru/782af5e4
YpaBHEHUU
96 Pemtenue TPUTOHOMCTPHYCCKUX
ypaBHEHHIA https://m.edsoo.ru/7a3d3754
97 Pemtenue TPUTOHOMCTPHICCKUX
ypaBHEHUI https://m.edsoo.ru/5868cac8
98 Pemrenne TpuroHoMeTpudecKux
ypaBHEHHIA https://m.edsoo.ru/453f2bb0
99 Pemienue TPUTOHOMCTPHYCCKUX

ypaBHEHUU

https://m.edsoo.ru/c3db5275




Pemrenne TpuroHOMeTpU4ECKUX

100
ypaBHEHHIA https://m.edsoo.ru/7e51cdd7
Konrponsnas pabora:
101 "TpUroHoMeTpuyeCcKue BBIpa)KeHI/ISI” https://m.eds00.ru/72255¢c4
Y TPUTOHOMETPUYECKUE YPaBHEHUS
[TocnenoBarenbHOCTH, CLIOCOOBI
102 78
ST HOCHCHOBaTeHBUHOCTeH https://m.edsoo.ru/006d3fbd
MeTtoa MaTeMaTH4eCKON HHIAYKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 mocjeI0BaTeIbHOCTH. McTopus https://m.edsoo.ru/c5bbaf54
aHayM3a 0ECKOHEYHO MaJlbIX
104 A
puueTITIeckas nporpeccus https://m.edsoo.ru/506dc012
105 ['eomeTpuueckas mporpeccus https://m.edso0.ru/fd61656f
b
106 CCKOHEWHO yDIBaioNLas https://m.edsoo.ru/e02e9cfc
reoMeTpHUEecKas IPOrpeccust
Cymma OeckoHe4HO yObIBaroIien
107 . https://m.edsoo.ru/652f8207
reOMETPHUECKON IPOTrpeccuu
JIMHEHBIN U YKCTIOHEHIUATIbHBIN
108 poct. Huco e. opMyiia CIIOKHBIX
https://m.edso0.ru/05627ab0
MIPOIICHTOB
JIMHEHBIN 1 YKCTIOHEHIIMATbHBIN
109 U . D
POCT. TLHCIO €. TEOPMYHa CROMHEIX https://m.edsoo.ru/5e2d2f56
MIPOIICHTOB
Vcnonb30BaHue Nporpeccuu s
110 pEeLIeHNs peabHBIX 3a7a4

MPUKIIQIHOTO XapaKTepa

https://m.edsoo.ru/cf652544




Konrponsnas pabora:

11 ;ESFCIJ)I:?:;;'T cipHoCTI I https://m.edsoo.ru/26754aea
112 HenpepbiBHbIe QYHKIUT U UX

CBOMCTBA https://m.edsoo.ru/99a0d02e
113 Touka pa3pbiBa. ACUMIITOTHI

rpaduKoB (yHKITHI https://m.edsoo.ru/7f687c13
114 CaoiicTBa (yHKIIHI HETIPEPHIBHBIX

Ha OTpE3Ke https://m.edsoo.ru/22209997
115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX

Ha OTpe3Ke https://m.edso0.ru/738515c7
116 MeTo HHTEBATOB 1L peltieHIs https://m.edsoo.ru/4662f4fd

HEPaBEHCTB
117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB https://m.edsoo.ru/c26824dd
118 Metoz HirTepBanon AU pelteHis https://m.edsoo.ru/5ceca3f9

HEPaBEHCTB

IIpuMeHeHne CBOWCTB
119 E:EIZZP;;B;I;;@YHKHHH A https://m.eds00.ru/99366798

IIpuMeHeHnEe CBOWCTB
120 E:EIIJGZP;B;];;@YHKHHH aid https://m.eds00.ru/0d9d3363
121 [lepBas u BTOpasi NpoU3BOAHbBIE

byHKIHH https://m.edso0.ru/13c555b7
122 Onpenenenne, reOMETPUIECKUI

CMBICJT TPOM3BOIHOM https://m.edsoo.ru/9ddc2349
123 Omnpenenenue, GU3NUECKUN CMBICTT




MPOU3BOAHOMN

https://m.edsoo.ru/cd47349e

124

125

VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN

YpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIHH

https://m.edso0.ru/017a905e

https://m.edsoo.ru/33cc1544

126

[Ipon3BOaHBIE 3]IEMEHTAPHBIX
byHKIUH

https://m.edsoo.ru/60ac984a

127

128

[TpousBoaHBIE 37IEMEHTAPHBIX
byHKIUH

[TpousBoaHas CyMMBI,
MPOU3BECHNUS, YACTHOTO U
KOMITO3UINHU (PYHKIIUI

https://m.edsoo.ru/da6345ch

https://m.edsoo.ru/d8e306ff

129

[IpousBoaHas cymmBbl,
MIPOU3BE/ICHNUS, YACTHOTO U
KOMIO3ULUH (PYHKITUI

https://m.edsoo.ru/bf684217

130

131

132

[IpousBogHAas CyMMBI,
MIPOU3BECHNUS, YACTHOTO U
KOMITO3UIIUU (YHKITHH
KonrtponsHas pabora:
"IIponsBoHas"
[ToBTOpenue, 06001IeHNE,
cucTeMaTHU3alys 3HAaHUH:
"VpaBHeHus"

https://m.edsoo.ru/cd2e1749

https://m.edsoo.ru/cb1e57f2

https://m.edsoo.ru/9f6defbl

133

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alis 3HaHuH:;
"OyHKIMN"

https://m.edsoo.ru/5f2352e2

134

HroroBast koHTpobHAs paboTa

https://m.edsoo.ru/632ddc62




1 " 1 1
35 TOTOBasi KOHTPOJIbHAS paboTa htps://m.edsoo.ru/ba8d524f

[ToBTOpeHue, 060061IeHNE,
crcTeMaTH3allus 3HAHUI https://m.edsoo.ru/b2a2984e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

136 10 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHH
ble
J:;')H Tema ypoka Beero Kourpoasubie Ilpakruueckne /JlaTa msyvenus 2;13;1;2?;:2.]1
padoThI padoThI LHBIE
pecypcsbl
[TpumeHeHre NPOU3BOAHON K hitps://m.edso
. 0.ru/d77de80
1 UCCIIeI0BaHHIO QYHKIUI Ha 1 https://m.edsoo.ru/d77de800 0
MOHOTOHHOCTb U 3KCTPEMYMBbI =
[IpuMeHeHne npon3BOIHOM K
2 UCCIe0BaHUI0 QYHKIUI Ha 1 https://m.edso0.ru/1033cf4b
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K
3 UccieI0BaHuI0 QYHKIUH Ha 1 https://m.edso0.ru/e517858f
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K
4 UCCIIeIOBaHUIO (DYHKIMI Ha 1 https://m.edsoo.ru/de7b6455
MOHOTOHHOCTB Y 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
5 UCCIIeIOBaHMIO (YHKIIHI Ha 1 https://m.edsoo.ru/431bde88
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
6 Uccie0BaHui0 QYHKIUI Ha 1 https://m.edso00.ru/20091404
MOHOTOHHOCTb M 3KCTPEMYMBI
7 Haxoxienre HanOobIIero u 1 https://m.edsoo.ru/44e36f90



https://m.edsoo.ru/d77de800
https://m.edsoo.ru/d77de800
https://m.edsoo.ru/d77de800

HAaWMEHBIIIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

10

Haxoxxaenre HauOoJbIIEro U
HAaMMEHBIIIETO 3HAYCHUS
HENPEPBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro 1
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro U
HaMMEHBIIIEr0 3HAYECHHS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

https://m.edsoo.ru/0d9f7c3f

https://m.edsoo.ru/1fb9d2f4

https://m.edsoo.ru/5a3b7965

11

Haxoxnenne HanOompIIero u
HAWMEHBIIIEr0 3HAYECHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/aaefa68c

12

Haxoxnenne HanOoIbIIETO U
HAWMEHBIIIETO 3HAYECHUS
HEMNpepbHIBHON (DYHKIIMHU Ha OTPE3Ke

https://m.edso0.ru/0b789b61

13

14

15

IIprmeneHre nporu3BOIHOMN ISt
HaXO0XJIEHUS HAWTY4YlIEro pelieHus B
MPUKJIAJIHBIX 3aa49ax

[Ipumenenre npou3BOIHOM IS
HaXO0XJIEHUs HAaWITYy4YlIEro pelieHus B
MPUKJIAJHBIX 3aa4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

https://m.edso0.ru/451d20bd

https://m.edsoo.ru/f471175a

https://m.edsoo.ru/al76c8df

16

[IpumeHeHue nporu3BOIHOMN A1t

https://m.edsoo.ru/6b92ad5a




OTIpeIeJIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJJaHHOTO (OPMYIIOH HITH
rpagukoM

17 Kommnosunus GpyHkumi https://m.edsoo.ru/cb0f4b41

18 Kommosuius GyHKImi https://m.edsoo.ru/d32bf283

19 Kommnosunus GpyHkumi https://m.edso00.ru/086f5e3f

20 FeOMeTqueCKHeu%pagH ypaBHeHiif https://m.edsoo.ru/36147cd3
Ha KOOPJMHATHOMU IJIOCKOCTH

21 FeOMeTpH%CKHeUO(SpaBH ypaBHeHif https://m.edsoo.ru/bade98db
Ha KOOPJMHATHOMU IJIOCKOCTH
KonTtponsnas pabora:

22 "UccnenoBanue GyHKIMN C https://m.edso0.ru/1605c104
MOMOIIIBIO TTPOU3BOAHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO https://m.eds00.ru/0bad1605
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

24 Gynxmii. [IpaBnna HaxoxIeHUS https://m.edsoo.ru/1ceecdf9
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 Gynkiwmii. [IpaBuia Hax0XICHUS https://m.edso00.ru/0d795017
epBOOOPA3HBIX

26 Hurrerpait. T'eomeTpirieckiit cMbicx https://m.edsoo.ru/a9161244
UHTETpaia
Brruucnenue onpenenéHHOro

27 uHTerpaia no ¢popmysne Hetorona- https://m.edsoo.ru/3bab6148
JleiiOauma

28 Beramenerite onpesenciioro https://m.eds00.ru/6356537¢

uHTerpaia no ¢popmyie Heiorona-




JleliOHuLa

29

30

31

[IpumeHenue uHTErpaia s
HaXOXICHUA HJIOIJ.I&I[Cﬁ IIJIOCKHUX
uryp

[IpuMmeneHnue uHTErpasa s
HaxXO0XIeHUI 00BEMOB
FeOMeTpI/IHGCKI/IX TCJI

[Tpumeps! pereHmi
muddepeHIMaTbHBIX YpaBHEHUI

https://m.edso00.ru/00504ed7

https://m.edsoo.ru/5336331b

https://m.edsoo.ru/5ec825f9

32

33

34

[Ipumeps! pemenuit

Qg depeHIraIbHbIX ypaBHEHUN
MaremaTnueckoe MOJEINPOBaHUE
peabHBIX MPOLECCOB C TOMOILBIO
nudepeHIaTbHBIX YpaBHEHUN
KonrtpomnbHas padora:
"TlepBooOpazHas 1 uHTErpan”

https://m.edso00.ru/921a9562

https://m.edsoo.ru/bca91d94

https://m.edsoo.ru/e38bc5eb

35

36

37

Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu
Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

https://m.edsoo.ru/820fblea

https://m.edsoo.ru/7ae013bf

https://m.edsoo.ru/494ce2d6

38

39

40

Tpuronomerpuueckue GyHKIINH, UX
cBOIicTBa U rpaduKu
Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUU C TIOMOIIBIO

https://m.edso0.ru/a847759b

https://m.edso0.ru/761b179d

https://m.edsoo.ru/c612e305




TPUTOHOMETPUUECKON OKPY’KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHHH C TOMOIIBIO https://m.edsoo.ru/25604fee
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHCHHMIA C IIOMOIIIBIO https://m.edsoo.ru/27al17f5c
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

43 YPaBHEHU# C MIOMOIIBIO https://m.edsoo.ru/e97b2350
TPUTOHOMETPHYECKON OKPY>KHOCTH
P

44 CHICHHE TPHIOHOMETPHACCIIX https://m.eds00.ru/659f2112
HEPABEHCTB
P

45 CHICHHC TPHTOHOMETPHHICCIIX https://m.edsoo.ru/09edba26
HEPABEHCTB
P

46 CHICHIC TPHTOHOMCETpHHceri https://m.edsoo.ru/d40fc063
HEPaBEHCTB
P

47 CHICHIE TPHIOHOMCTPHACCIIX https://m.edsoo.ru/9bb833d3
HEPABEHCTB
Konrtponsnas pabora: "['papuku

48 TPUTOHOMETPHUYCCKHX (DYHKITHH. https://m.edsoo.ru/eff15518
Tpuronomerpuyeckue HepaBeHCTBa"

49 OCHOBHEIE METO/Lb! peLLICHHS https://m.edsoo.ru/cf49b9de
MOKa3aTeJIbHbIX HEPABEHCTB
O

50 CHOBHDIC METOIB PEIICHHA https://m.edsoo.ru/779a06hbd
MOKa3aTeIbHBIX HEPABEHCTB
O

51 CHOBHBIC METOB pECHIA https://m.eds00.ru/153577d0
MOKa3aTeIbHBIX HEPAaBEHCTB

52 OCHOBHBIC METO/IBI PEIICHHSI https://m.edso00.ru/9470971




MOKa3aTCJIbHbIX HCPABCHCTB

53

54

OCHOBHBIC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

https://m.edsoo.ru/a40d16a8

https://m.edsoo.ru/3774f29d

55

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

https://m.edsoo.ru/db64f470

56

57

OcHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

https://m.edsoo.ru/1f473e4d

https://m.edsoo.ru/364bafo8

58

59

60

OCHOBHBIC MCTObI pCICHUA
HppauoOHaJIbHbIX HCPABCHCTB

OcHoOBHBIC MCTObI pCHICHUSA
HppaunoOHaJIbHBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
HppanuOHAJIbHBIX HEPABCHCTB

https://m.edsoo.ru/17e168aa

https://m.edsoo.ru/137ea98a

https://m.edsoo.ru/cc725024

61

62

63

I'padmuueckue metozs! pemieHus
UPpaLMOHATILHBIX YPAaBHEHUM
I'paduueckue MeTObI pelIeHus
VPPaLMOHATIbHBIX YPABHEHUM
I'paduueckue MeTo bl pereHus
NIOKa3aTeNNbHbIX YPAaBHEHUN

https://m.edsoo.ru/dc81fcb4

https://m.edsoo.ru/4e346819

https://m.eds00.ru/9479743b

64

65

['padmyeckue METOABI peLIeHHs
MOKa3aTelbHBIX HEPABEHCTB
I'padmueckue MeTo bl pereHus
norapupMHUECKUX YpaBHEHHMA

https://m.edsoo.ru/a011a420

https://m.edso00.ru/48698ad6

66

['padmyeckue METOABI peLICHUS

https://m.edsoo.ru/6bbc42b0




norapupMHUECKUX HEPABEHCTB

67

68

['padmyeckue METOABI peLICHUS
norapu(pMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLICHHS
MOKAa3aTeNNbHbBIX U JIOrapu(OMUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/bca698c5

https://m.edsoo.ru/ca59d074

69

I'paduueckue meTos! pemieHus
[OKa3aTeIbHbIX U JIOTapu(PMUUECKUX
YpaBHEHUU

https://m.edsoo.ru/51a916de

70

I'padmuueckue metTos! pemeHus
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

https://m.edsoo.ru/80516caf

71

72

73

['padmyeckue METOABI peLICHH
MOKa3aTeNbHbBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

KonrtpomnbHas padora:

"UppaunoHanabHble, MOKa3aTeIbHbIe
U Jjorapu(pMuUecKrue HepaBeHcTBa"

KommnnekcHrpie uncia.
AnrebGpanyeckas u
TpUTOHOMETpHUECcKast (POPMBI 3aITUCH
KOMIIIEKCHOT'O YHclia

https://m.edso0.ru/684941b1

https://m.edsoo.ru/da2428al

https://m.edsoo.ru/69ba5484

74

KommnekcHble uncia.
AnrebGpanueckas u
TpUTOHOMETpHUECcKast (POPMBI 3aTTUCH
KOMIIJIEKCHOT'O YHclia

https://m.edso00.ru/83238ba6

75

ApudmeTnueckue onepanuu c
KOMILICKCHBIMH YUCIIAMU

https://m.edso0.ru/35b29e08




Apudmerndeckue onepanum ¢

76 https://m.edsoo.ru/403c57¢3
KOMIIJIEKCHBIMHU YU CJIaMU
n

77 30bpasenie KOvM HUICIKCHBIX HHEe https://m.edsoo.ru/c6ca060e
Ha KOOPAWHATHOU ITJIOCKOCTHU

78 H3obpasenne KOVM [UICKCHBIX HHCET https://m.edsoo.ru/5811dccb
Ha KOOPpAWHATHOU IIJIOCKOCTH
() M .K N-o¥i

79 OpMyJIa ALyaspa. TOpHH fl-o1 https://m.edsoo.ru/3b6372db
CTCIICHHN U3 KOMIIJICKCHOI'O YHnCJjia
() M .K N-o¥i

80 OpMyJIa Alyaspa. RopHH fl-on https://m.edsoo.ru/63a7462e
CTCIICHHU U3 KOMIIJICKCHOI'O YHCJia
HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCECJI

81 JUISL pelieHns (PU3NYECKHX U https://m.edsoo.ru/b33914d9
TCOMCTPHUUCCKUX 3aaa4d
K oora:

82 | OHTPOJIbHAT paboTa N https://m.edsoo.ru/7b8cc2dd

Kommnekcuble unciaa

83 HarypanbHble 1 11e7bIe Yrcia https://m.edso0.ru/6af92f12

84 HarypasbHble U 11eTbIe Yncia https://m.edso0.ru/82a96815
1T

85 PHMEHCHIC TPHIHAKOB ACTHMOCTH https://m.edso0.ru/53f7c698
TCJIbIX YUCCIT
IT

86 PUMEHEIHE HPHSHAKOB ASTAMOCTH https://m.edsoo.ru/d8101fa7
TEeJIbIX YUCCIT
HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU

87 https://m.edsoo.ru/c76a996¢
uensix yrcen: HOJl u HOK P
IIpuMeHeHne NpU3HAKOB ACITUMOCTH

https://m. Tu/777581F4

88 nenbix yncen: HOJ[ u HOK ttps://m.edsoo.ru/77758
IT

89 DHMGHCHHE TIPHMIHAKOB ASTHMOCTH https://m.edsoo.ru/6776990a
OEJIBIX YUCECII: OCTATKU IO MOIAYIIHO

90 [TpuMeHeHrEe TPU3HAKOB JCIIUMOCTH https://m.edsoo.ru/4cb57e8c




HCJIBIX YUCECII: OCTATKU 110 MOIAYJIIO

91

92

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
HCJIBIX YUCCII: AJITOPUTM EBKJII/IIIa
JId pCHICHUA 3a1a4 B LCIIbIX YUCIIaX

Kontposnbnas pabora: "Teopus
HEeNBIX yucen"

https://m.edso00.ru/610e25d8

https://m.edsoo.ru/ad2ef500

93

CucremMa 1 COBOKYITHOCTh
ypaBHEHUI1. PaBHOCHIIbHBIE CHCTEMBI
U CUCTEMBI-CIICICTBUS

https://m.edsoo.ru/dcc7a740

94

CucremMa 1 COBOKYITHOCTh
ypaBHEHUI. PAaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA

https://m.edsoo.ru/cceld722

95

96

97

OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEW pallOHaIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH HppallMOHAIBHBIX
yYpaBHEHUHU

OcCHOBHEBIC MCTOJBI pCHICHUSA CUCTEM

U COBOKYITHOCTEH IMOKA3aTEIbHBIX
YpaBHEHUNU

https://m.edsoo.ru/2c2bae04

https://m.edsoo.ru/a05b5194

https://m.edsoo.ru/cba8b22a

98

OCHOBHBIE METO/IbI PELIECHUS CHCTEM
Y COBOKYITHOCTEMN MOKAa3aTeIbHBIX
YpaBHEHUNU

https://m.edso0.ru/9302bf3c

99

100

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH JIorapu(pMUYECKuX
ypaBHEHUU

OcHOBHBIC MCTOJbI pCHICHUSA CUCTCM

https://m.edso0.ru/3784d93b

https://m.edsoo.ru/8bcdb576




¥ COBOKYITHOCTEH JIorapu(pMUIECKUX
ypaBHEHUH

101

[IpumeHeHne cUCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3
pa3nuyHbIX 00JacTell HayKH U
peanbHON )KU3HU, HHTEPIIPETAIUS
HOJTYYEHHBIX Pe3yIbTaTOB

https://m.edsoo.ru/f93fde6c

102

[IprMeHeHne cUCTEM K PEIEHUIO
MaTeMaTUYeCKMUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTeH HAyKU U
peaIbHOM JKU3HU, UHTEPIIPETALIUS
IIOJIyYEHHBIX PE3Yy/IbTaTOB

https://m.edso0.ru/492300000

103

[IprMeHeHre HEpaBEHCTB K
PELIEHUI0 MATEMATUYECKUX 3a1a4 U
3aJa4 U3 Pa3IN4HbIX 00JIaCcTel HAyKU
Y peIbHOW KU3HM, HHTEPIPETALUS
MIOJIYYEHHBIX PE3YJILTATOB

https://m.edsoo.ru/4db1ca85

104

Kontponbnas padota: "Cucremsr
palnuOHaJIbHBIX, UPpPALIUOHATIBHBIX
MOKa3aTeNNbHbBIX U JIOrapu(PMUUECKUX
ypaBHeHHI"

https://m.edso00.ru/85553de3

105

106

PanmonaneHbIE ypaBHEHHUS C
rapameTpamu

PaunonanbHbIE HEPABEHCTBA C
napameTpamu

https://m.edsoo.ru/04c6de98

https://m.edsoo.ru/c0a41c28

107

PanmonanbHbIe CHCTEMEI C
napaMeTpamu

https://m.edsoo.ru/Oeddc4bl

108

Hppanuonaibuble ypaBHEHUS,

https://m.edsoo.ru/47316eaf




HEPaBEHCTBA C IIapaMeTpaMu

109

110

HppannoHaabHble CUCTEMBI C
napaMerpamu

[TokazarenbHbIe ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpaMu

https://m.edsoo.ru/70d7d827

https://m.edso00.ru/8391369c

111

Iloka3zaTenbHBIE CUCTEMEI C
napameTpamu

https://m.edsoo.ru/818082b1

112

113

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

https://m.edsoo.ru/5e0a614e

https://m.edsoo.ru/510fdc76

114

115

116

TpuUroHomeTpru4eCcKue ypaBHEHHUS C
rapameTpamu

TpuronomeTpuyecKrue HEPaBEHCTBA C
napaMeTpamu

TpuUroHoMeTpUUYECKNE CUCTEMBI C
napameTpamu

https://m.edso0.ru/908db9a2

https://m.edsoo.ru/5bff7851

https://m.edsoo.ru/fcd3d092

117

IToctpoenue u ucciegoBaHue
MaTeMaTHUYECKUX MOJIENEeN peabHbIX
CUTyalMi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

https://m.eds00.ru/09910d0a

118

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKNX MOJENIEH pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMmu

https://m.edsoo.ru/bda57d09

119

[TocTpoenue u uccnegoBaHme
MATCMATHYCCKUX MOJIGJ'IGﬁ peaJ'II)HI)IX
CUTYallUil C TOMOIIBIO CUCTEM

https://m.edso0.ru/0f7f3b13




YPaBHEHUH ¢ ITapamMeTpamu

120

121

KoHnTtposbHas pabora: "3amauu ¢
napamerpamu”
[ToBTOpEeHmE, 0600IICHNE,

CHCTEMaTH3aIlusl 3HAHUIA:
"[lokazaTenpHbIC YpaBHEHUS'"

https://m.edsoo.ru/0e3fa773

https://m.edsoo.ru/32db1c06

122

[ToBTOpenue, 06001ICHNE,
CHCTEMaTH3aIlusl 3HAHHIA:
"Jlorapudmuueckue ypaBHeHU"

https://m.edsoo.ru/7fca765a

123

[ToBTOpenue, 06001ICHNE,
CHCTEeMaTH3aIus 3HaHUHU
"TpuroHoMerpuueckue ypaBHeHuUs"

124

125

126

[ToBTOpEeHHE, 0000IICHUE,
CHCTEeMaTH3aIus 3HaHUHN
"VpaBaenus. CucreMsl ypaBHEHUN"

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3alys 3HaHUM:
"Tloka3arenbHbIE HEPABEHCTBA'

[ToBTOpenue, o6obIIEHNE,
CUCTEMAaTH3alLMs 3HAaHUM:
"Jlorapudmuyeckre HepaBeHCTBA"

https://m.edso0.ru/f7326607

https://m.edsoo.ru/b3c92ff7

https://m.edsoo.ru/3431b5cl

127

[ToBTOpenue, 00001IIEHNE,
cUcTeMaTu3alus 3HaHW:
"TpuroHoMeTpuyeCKre HEpaBeHCTBA"

https://m.edsoo.ru/f370f534

128

129

[ToBTOpenwue, 0600IIEHNE,
CUCTEeMAaTH3aIHs 3HAHWMI:
"IIpousBoaHas u €€ npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,

https://m.edso0.ru/b2a0b010

https://m.edsoo.ru/22b46f59




CHUCTeMaTU3als 3HAHUM:
"[IpousBoaHas u e€ npumMeHenue"

[ToBTOpenue, 06001ICHNE,

130 CHCTEMaTH3aIlMsl 3HAHHIA: 1 https://m.edsoo.ru/7901e830
"IIponsBoaHas u €€ npuMeHeHue"
[ToBTOpEeHmE, 0600IICHNE,

131 cucTeMaTH3anus 3HaHuii: "MHaTerpan 1 https://m.edsoo.ru/7b43a189
U €ro npuMeHeHue"
I1 000

132 OBTOPEIIHE, ODODIEHHE, o1 https://m.eds00.ru/81917647
cucreMaTH3anus 3HaHuil: "OyHKIH
I1

133 OBTOPEHHE, O606meHIfe’" . 1 https://m.eds00.ru/81917647
cUcCTeMaTH3aIys 3HaHui: "OyHKIIH
I1 000

134 OBTOPEHHE, 000 meHPuIe’ 1 https://m.edso0.ru/39f856ea
CUCTeMAaTH3AIIHsI 3HAHHHA
I1

135 OBTOPEHHC, O606meHPvIe’ 1 https://m.edso0.ru/39f856ea
cUCTeMaTH3aIus 3HAHUH

136 [ToBTOpeHwue, O606HI€HI§C, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U A€CATUYHAs IpOOb, IPOLIEHTHI
12 BeimonuATe  apudmMeTrnyeckue  omepalud € PAalUMOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbInonHaTe npubamkEHHbIC BBIYMCICHUS, UCIIONIb3YS PaBUJIa OKPYTIICHUS,
' JeNaTh MPUKUAKY U OIICHKY pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTh HOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHAs
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJIb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIMU
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonHATe TpeoOpa3oBaHus HENbIX, PAMOHAIBHBIX W WpPpaIllHOHATBHBIX
2.3 BBIDQKEHUH ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA [UIl pPELIEHHUS MaTeMaTHYeCKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTyallMd Ha s3blKe anreOpbl, COCTABIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
3.1 omnpezieNieHuss M MHOXECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIMH
3.2 OnepupoBaTh MOHATHAMU: YETHOCTh M HEUETHOCTh (QYHKLUUHU, HYIH




(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN 119 pEIICHUST YpaBHEHHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKLINHU, KBAAPATHUHONW (PYHKIIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
Hcnonb3oBate rpaduku (GyHKOMHA A7 MCCIENOBAaHUS IPOLECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHUH 3a7ad M3 JPYruX y4eOHBIX MPEIMETOB W
pealbHO JKU3HH, BEIpaXaTh (GOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIHHOCTh, apudmernueckas u
' reoMeTpUYecKasl Iporpeccuu
42 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIAs TeOMETpUYECKas
' nporpeccusi, CcyMma 0€CKOHEYHO yOBIBAIOIIEH reOMETPUIECKOi porpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCJIENOBATEIBHOCTEM M MPOTPECCUd IS
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  OIHCaHUs
52 pEATbHBIX TPOIIECCOB W SBJICHUH, ITPH PEIICHUU 3a/1a4 U3 APYTUX YICOHBIX
IPEIMETOB
53 OnepupoBaThb  MOHATUSIMU:  OMpeEJelieHue, TeopeMa,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, MEJI0€ YHWCIO; HCIOIb30BaTh
1.1 MpU3HAKKA JCTUMOCTH IENbIX YHUCEN, DPAa3JIoKEeHHe 4YHCla Ha TMPOCThIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4YHciIa, ASCITHYHBIC M HATypaJIbHBIC
' sorapuMbl
2 YpaBHEeHUS 1 HEPaBEHCTBA
[IpumMeHATh CBOWCTBA CTENMEHW JJIsI TPEeoOpa3oBaHUs  BBIPAKCHUM,
2.1 OTIepUPOBATh TIOHATHUSMH: IIOKA3aTeIbHOE YpaBHCHHE W HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ U HCPAaBCHCTB




BeimonuaTe mpeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIIMX JIOTapU(MBI,

2.2 ONEPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CUCTEMA JIMHEMHBIX YpPAaBHEHUH U €€ pelleHUeE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
55 HaxonuTh pemieHns npocTelnx CUCTEM U COBOKYIHOCTEN pallMOHAIbHBIX
' YpaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQXCHUSI, yYpaBHEHMS, HEPABEHCTBA U CHUCTEMBl IO YCIIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arapara aireopbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH 3KCTpeMyMa (YHKIMM, HaubOosbliee U
' HalMEHbllIee 3Ha4eHUs (PYHKIMHM Ha IPOMEXKYTKE; UCHOJIb30BAaTh UX JUIA
uccienoBaHus QyHKIMY, 3aJaHHOM rpaduKoM
OnepupoBaTh NOHATHAMH: TPAPUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIIEHUs] YpaBHEHHUH U HEPaBEHCTB
33 N300paxaTh Ha KOOPAUHATHOM IVIOCKOCTH IpaUKU JUHEHHBIX YpaBHEHUN
' Y MCTIOJIb30BATh UX JUIS PELICHUS CHCTEMBI JIMHEHHBIX YpaBHECHUN
34 Hcnonb3oBate rpadukn (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Havana marematndeckoro ananusa
OnepupoBaTh MOHATUAMU: HeNIpepbIBHASA (QYHKIMS, IPOU3BOIHAS (PYHKIIUY;
4.1 MCIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHus 3aaad
4 HaxonuTeh  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThl MCCIEAOBAHHS K
MOCTPOCHHIO IPpahuKOB
44 Hcronp30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMAThHO-YKOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh MNOHATUSAMH: MEpBOOOpa3Has M WHTErpaji; IMOHUMATh
' reOMEeTpUYECKUil U (PU3NUECKHI CMBICIT HHTETpaja
46 Haxonuth nepBooOpa3Hble 3JI€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPa
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate mpukiagHbIe 3a/1a4d, B TOM YUCIIE CONMATBHO-DKOHOMUYECKOTO U

(u3nvecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncina.  OOBIKHOBEHHBIE M JECATUYHBIE JpOOU, IPOLIEHTHI,
11 OECKOHEUHBIE MEePUOANYECKHE IPoOH. AprU(PMETHIECKHE OTEpallU C PAIlHOHATILHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npodeii u mporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble Yncia. PanoHanbHble M UppalMOHaIbHbIE Yicaa. ApupMeTnyecKrue
1.2  omepauuu ¢ AeHCTBUTENbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCIEHMS, IpaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYNCICHUN
Crenens ¢ 1enbiM nokaszareneM. CtangapTHast popma 3anucy AeWCTBUTENBHOIO YHCIA.
1.3 = Hcnonw3oBanue moaxojsuield (opmbl 3aMCH ACHCTBUTENbHBIX YHMCEN Ul PELICHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypaJbHOW cTerneHu. JIeHCTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKISCTBCHHBIC TIPEOOpa30OBaHUS
29 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Mertox
' HUHTEPBAIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHI
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U peallbHOM KHU3HU
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk Qynkinun. BzaumHo oOparHbIE
' GyHKIUHA
3.9 OO6nactp ompenesleHUss W MHOXECTBO 3HaueHWH QyHkuuu. Hymu ¢yskuum.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 Crenennas GyHKIMSI ¢ HaTypallbHBIM U TIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaolicTBa U rpauK KOpHSI N-Oi CTENEeHH
3.4 TpuroHomerpuyeckas OKpPYKHOCTb, OIpEIENCHHE TPUTOHOMETPUUYECKUX (YHKIUH

YHUCJIIOBOTO apryMEHTa




4 Hauana MmaTemaTuueckoro ananmsa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3ajJaHMsl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATENBLHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBarOLIEH TIeoMeTpuyecKon
' nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmnosnb3oBanue mnporpeccun A
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. [luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2  Ompenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna ¥ BIYUCIIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1.2 CreneHb ¢ palMoHaJIbHBIM IOKa3aresneM. CBoiicTBa cTeneHH
1.3 Jlorapudm uncna. JlecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHHi, coAepKaLUX JOrapu(pMbl
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTOMOIIBIO CHCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeHeHme ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHHIO MAaTEMaTHUECKUX 3a]ad
' W 3aJ1a4 U3 pa3IMuHbIX 00acTell HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yaxuu. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLMH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HauOomnbiiee M HauMeHbllee 3HAYEHUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaQUKu
3.3 [Toxa3zaTenbHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapUKU
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA sl HCCIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HUKAIOT TPH pENICHUW 3a7a4 W3 JPYruxX YYEOHBIX TMPEIMETOB M
peaabHON KU3HU

4 Hauana maTtemaTu4eckoro aHaausa

4.1 HenpepriBable GpyHKIMH. MeTo1 MHTEPBAJIOB JIJIsl pELICHHs] HEPAaBEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3MIECKH CMBICI TPOU3BOIHOM

43 [TpousBoaHble 3nMeMEHTApHBIX (PyHKUMNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM

' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI

[IpumeHeHne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxosxaeHne HauOOJbIIEro M HAaMMEHbBILIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[IpumeHeHre TPOU3BOIHON AJIST HAXOXKICHUS HAWIYUIIETO PEUICHUs B MPUKIIAIHBIX

4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpaduKoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpain, ero reomeTpudeckuii U Gu3nyecKuil cMbICi. BelyncieHne nHTErpaia mo

dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIr0O MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 3a1a4 U3 APYruX y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS PSMbIE, apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: TUIOMIAAb (QUTYpBI, 00bEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a/la4y; HAaXOJWUTh T'COMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTrOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYIBI W METOABI, B TOM YHCIE: TUIOMAAb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOPHBIP’I u KOOpI[I/IHaTHHﬁ METOJ
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘I€6HBIX nmpeamMEcTOB
YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTBGHHI)IX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HABATh IIPOABJIICHHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Havasia MaTeMaTudeckoro ananusa. 10 kinacc. YryOnéHHbIi yPOBEHbD.
[IparyceBuu M. 4., Cron6oB K. M., I'onoBun A. H. — IIpocemenue / Coroz, 2019.
Anre0Opa u Havyajla MaTeMaTH4ecKoro ananusa. 11 kmacc. YrioyO0nEHHbIN YPOBEHB.
[IparyceBuu M. 4., Cron6oB K. M., I'onoBun A. H. — IIpocemenue / Coroz, 2019.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa u Hauana MareMaTU4ecKoro aHanusza. Meronnueckue pekomenaanuu. 10 kiacc.
VYrany6nénnsiit yposens. [IparyceBuu M. f., Cron6oB K. M., I'onosun A. H. — IIpocsenienue
/ Coro3, 2019.
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