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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHYEeCKOrOo aHalu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBILLICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEpPIpETAlUh  TOJYYECHHBIX  PEHICHUM, 3HAKOMITCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 y4eOHbId MaTepuall, CHOCOOCTBYIOLIUMN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JCATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay», «Hauvana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyd4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIMIAACh HOBBIMM T€MaMU U paszjaenamu. JlaHHBIHA
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaromiuecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
pelIeHusI CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MaTeMaTHYEeCKOW 3aauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHUSI, OLIEHUBATh YHUCIIOBBIC BBIpAXXEHUS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJadd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHs.

JIuaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, TPU PEIICHUM MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copep:karenbHas IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKECHHUM, a TakXKe BBIPAKECHUH,
COJEpJKaIlMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHBIMH  (OpMaMu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIleJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduyueckoil u cimoBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPyrI KaK MAaT€MaTHYECKHX, TaK M NPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MO (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kaTelibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMATbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIA SA3BIK, OOBEIUHSIONMN BCE pPa3/aeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 /I BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILUICHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTrO0 MOJEIUPOBAHUS, KOTOPbIE IPU3BaHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIaIHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh ©  KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IIpuMmeHeHue npoOeil W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEILHOTO YHCia U ero cBoicTBa. [IpubamkéHHBIC BBIUUCIICHHS, TTpaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUM, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHSI

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMl. OnpenenuTenb MATpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3aumHO o00paTHbBIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CreneHHas QyHKIMS ¢ HATypaldbHBIM U LEJNbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs IOCNIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpeccrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOM K rpa@uKy GpyHKIUU.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHue TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHun u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJIaHHOTO (HOPMYJIIOH Ml TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[Ipumenenue wHTErpanga ajisi HAXOXKIACHUS IUIOMIAJACH IUJIOCKUX QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B APYrUX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKM M JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE MHUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NPOodECCUOHAIBHOM  NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMHK, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJMMOTO aHAIMN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjiaratb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIEHHUsA, BHIOMpAaTh HauboJiee TMOAXOMSIMMUA €  y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JIaHHOE, (hOpMHpOBATh TMIOTE3Y, apTyMEHTUPOBATbH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONIEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
IIPEATIOJIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora c nndopmanueii:

BBISIBIIATh A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYXJ1aeMOil TEeMBl,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO pEIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIC PE3YJIbTaThl IO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYNCICHUN;



cBOOOZIHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IIOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenaenuTens 2 X 2 Juisl BbIYMCICHUS €ro 3HAYCHHS,
OPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOZIHO ONEpUPOBATh MOHATUSMHU: HppalOHATIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUECKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI];

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 10 YCIOBUIO 3a/adyd, HCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW KakK (DYHKIMU OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKAa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHHU;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJad U3 APYrHMX y4EOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHaJIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a]aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, NMPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasbHBIX 4Mcen s pelIeHus 3a1a4, IPUMEHSTh
anroput™ EBKknuza;

cBOOOJIHO OMEpUpOBaTh TMOHITHEM OCTaTKa [0 MOMYNIO, 3alHChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepali ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TIpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHI;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHAJIM3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCISATH
uHTerpa no popmyne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BoIpa)keHUS U 29 1
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y'{em/m :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
1 MHOXecTBO, Orepauu HajJ MHOKECTBAMH 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaqy
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUONUECKUE IPOOH
6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIeMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBATEIBLHOTO YHCIIA U €r0 1

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeNbIMU KO3 QUITMEHTaMH.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHNs
CHCTEMBI JINHEHBIX YPaBHEHU




22

23

Penienne nmpukinagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

Kontponbnas padora: "Pannonanbuble
ypaBHEHHUs U HepaBeHcTBA. CrcTeMsl
JMHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee u HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

33

DJIeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 Kontponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTndeckuii KOpeHb HaTYpaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHH,
COJIepKaliX CTENEHU U KOPHU
HppanuoHnaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHATILHBIX YPABHEHHIM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 UPPALMOHAIIBHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHATIBbHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
Konrponbnas pabora: "CoiicTBa u rpadux

ol KOpHs N-oi crenenu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBHBIM MTOKA3aTeNleM U
e€ CBONCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonk3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonk3oBanue rpadpuka QyHKIUN A5

pelIeHNs] YpaBHEHUI




IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

58 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynkuus. [TokazarensHeie ypaBHeHus"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

68 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
aorapudmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUM 115 1

peueHus: ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN AJIs

3 peueHusl ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpEeECIEHNE TPUTOHOMETPUUECKHUX

(GyHKLIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUH

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [l PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtpomnsHas pabora
"ITocenoBaTenbHOCTH U IPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMIOTOTHI I'padUKOB
byHKIII

114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 MeTto MHTEpBAIOB ISl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHne CBOMCTB HETIPEPHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBasi u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, reoOMETPUYECKUN CMBICI
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuky
byHKIIIHN

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

OU3BOJHBIE 2JIEMEHTaPHBIX KIIHi
126 IT
ON3BOJHBIC JIEMEHTAPHBIX KO

127 IT VH

128 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [Tpou3BoHAS CYMMBI, TPOW3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

131 KonTtponbhas padora: "[IpounszBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS

133 - 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpoJBbHAS paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATU3AINS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne NpoOU3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHOU

(GYHKIIMM Ha OTpe3Ke

Haxoxneaue HauOOJIbILIErO U




HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GbyHKINN Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7ja4ax

15

[Ipumenenne npou3BOTHOM IS
ompeIeTIeHUs] CKOPOCTH U YCKOPECHHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOHOM IS
ompeIeTIeHUs] CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom




17

Kommnosumus ¢hyHkmmii

18 Komnozumus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazubie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUHA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpana

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

78 Brruncnenue onpenenéHHOro nHTerpaia
o ¢opmyne HeroTona-JleiiOHuma

29 [IpumeHneHue nHTerpaia A HaX0XACHUS
IoIaiel TUIOCKUX (PUTYP

30 [IpumeHneHue nuHTerpaia g HaX0XACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii quddepeHInaTbHbIX

YpaBHEHUH




[Tpumeps permenuit 1uddepeHImaTbHbIX

32 .
ypaBHEHHH
MaremMaTHueCKOe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnast pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpruyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerprudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpu4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpuUECKuX
HEPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEpaBEHCTB
KontpomnsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHbBIE METO/IbI PEeLLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UPPaLMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHAIBFHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UpPPaLMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UPPaLMOHAILHBIX HEPABEHCTB
61 I'paduaeckue MeToAbI peneHus
UppaLMOHAIBHBIX YPaBHEHHI
62 I'paduyeckue METOIBI peLICHUS
UPPaLMOHABHBIX YPaBHEHHUI
63 I'paduyeckue MeTOABI peHIeHUs
MIOKa3aTeNbHBIX YPaBHECHHUI
64 I'paduaeckne MeToAbI penIeHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduyeckre METOIBI pELICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckne MeTOABI peLIeHUs
norapu()MUYECKIX HEPABEHCTB
67 I'paduyeckne METOBI peLICHUS
norapu()MUYECKIX HEPABEHCTB
I'paduyeckne METOIBI peLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(OMUIECKIX
YpaBHEHUI
I'padmyeckue MeToABI peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX

ypaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonrponsHas padora: "UpparnuoHaibHeie,
noKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomriekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKask POPMBI 3aIHCH
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenn
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCJI 1A




peuieHns GU3NYEeCKUX U Te€OMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienpie yncia

84 HarypanbHble u 1ienple yucia

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEeIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YHCEeIT

87 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJD u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
EJIBIX YHACEI: OCTATKH 110 MOJIYITO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEIN: OCTATKH 10 MO0
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 EJBIX YMCEIT: ATOpuT™M EBKiMaa s
pelIeHw s 3a/1a9 B TEJTbIX YMCIIax

92 Kontponbras pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MppPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
98 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MUIeCKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3

101 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

102 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yabTaToB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 00JacTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB
Kontposbnas pabora: "Cuctemsl

104 panroHaIBHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpAaBEHCTBA C
napameTpamu

107 PanmonaneHbIe cUCTEMBI C MapamMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 JlorapudmMuueckre ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C

napameTpamu




116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBanue
117 MaTEeMaTHYECKUX MOJIENIel peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[GJIGﬁ PCAIbHBIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTn3auus 3HaHui: "YpaBHeHns"

[ToBTOpenme, 0600MIEHNE,
123 CUCTeMaTH3aIus 3HaHu: ""Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenme, 0600MIEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE,

125
cucreMarnsanus 3HaHnui: "HepaBeHncraa"

126 [ToBTOpEeHME, 0000MIECHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cucreMmarusanus 3Hanui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001IIeHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIEHNE,

130 cucTeMaTu3anus 3HaHui: "MHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHuii: "OyHkuun"

132 [ToBTOpenue, o600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpoJIbHAS paboTa

135 Hrorosast koHTpoapHAs paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTEMAaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCIIECHUSA
11 OnepupoBaTh MOHATUSMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudmMeTrnyeckue  Oomepaluu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbInonHATe npubamkEHHbIC BBIYMCICHUS, UCIIONIb3Ys MPaBUJIa OKPYTIIEHUS,
' JieNaTh MPUKUIKY U OLICHKY pe3yJbTaTa BEIYMCICHHUH
OnepupoBaTh NOHATHSMH: CTEIIEHb C ILEJIBIM IOKa3aTelleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs] TPAKTUYECKHX 3a/1a4 U IIPEJCTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH W peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U HUPPALlMOHATBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHs M HEPaBEHCTBA Ul PELICHHUS MaTeMaTHYECKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HayKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalldll Ha S3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BaTh
MOCTPOCHHBIE MOJIENIU C MUCIIOJIb30BAaHUEM arrapara ajareopsl
3 OyHkmy 1 rpaduku
31 OnepupoBaTh MOHATUAMU: (QYHKIHS, cIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh

ONpeNieieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 00paTHbIe (YHKINN

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKLINHU, KBAAPATHUYHOW (YHKIIUH,
CTETIeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUWH 3aJad M3 JPYruxX Yy4eOHBIX MPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reOMEeTPHYECKasi POTPECCHH
4 OnepupoBaTh TOHATUAMHU: OECKOHEYHO yOBbIBaIoOlash TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEH U Mporpeccuid  amis
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE,  Teopema,  CIE/ICTBHUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOIi MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCIIEHUS
OnepupoBaTh TOHSATHSAMH: HATypaJIbHOE, IEJ0€ YHCIO; WCIIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUIsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm vucna, AECITHYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHS 1 HEPAaBEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENEHHM [UIsl TPeoOpa3oBaHUs  BBIPAKEHUH,




ONCpUpOBaTh MOHATHUAMU: TIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonHATe  TpeoOpa3oBaHUs  BBIPAKEHHM, COJCPKALINX JOTapu(MBbI;

2.2 ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TpPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHMM U €€ peEllCHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHble CUTyallUM Ha s3blKe anreOpbl, COCTaBIATh
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3ajJauH,
HCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM amiapara areOpbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH SKCTpeMyMa (YHKIUH, HauOoJblIee W
' HaVMEHbIIIee 3HAa4eHUs (YHKIMHM HAa TMPOMEXKYTKE; HMCIOJIB30BATh WX JUISA
uccrnenoBanus QyHKIMH, 33JaHHON TpaduKOM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
TUIOCKOCTH M MCTIOJIb30BATH JIJISl PEIICHUS YpaBHEHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKU JTMHEHHBIX YpaBHEHHM
' U MCII0JIb30BaTh UX Ul PELICHUs] CUCTEMBbI JIMHEHHBIX YpaBHEHUN
34 Ucnonwp3oBathk rpaduku (QyHKUMHA I HCCIEIOBaHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPyruX y4eOHBIX TUCLMITINH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKIIMS, TPOU3BOIHAS (DYHKIINH;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3aaa4
49 HaxomuTeh  MpOW3BOAHBIE  DJIEMEHTAapHBIX  (QYHKIWH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PE3yIbTaThl MCCIEAOBAHHS K
MOCTPOEHUIO TpaduKOB
44 Hcnonb30BaTh MPOU3BOAHYIO JJISI HAXOXJAECHUS HAWJIYYIIEro peIleHus B
' NPUKJIAJHBIX, B TOM YHCJIE COLMANTbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTb MNOHATUSMM: TMEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reoOMEeTpUYECKUil ¥ (PU3NYECKH CMBICIT HHTETpaja
46 HaxonuTh mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINH, BBIYACISITH HHTETPAT

o popmyse HeroTona — Jleitbnuna




4.7

Penrate MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BIYKACICHUS
Panuonanpnple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIecKre oNepalnnun ¢ palMoHaIbHbIMU
' YucIaMu, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PeLIeHUs IPUKJIaJHBIX 3a/1a4 U3 Pa3InYHbIX OTpACIeH 3HAHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanpioHanbHbIe M HPPALMOHATBHEIC YKca. Apru(MeTHIeCKre
1.2  omepauuu c AeWCTBUTEIbHBIMM uuciamMu. [IpuOnaxkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucH AeiCTBUTEFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 33/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. JIeHCTBUS ¢ apu(PMETHYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TIPE0Opa30OBaHUS
99 [IpeobpazoBanne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MATEMaTHUECKUX 3314 U 33134 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM JKU3HU
3 OyHKIHH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkinun. BzaumHOo oOpaTHbIE
' GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE PYHKITUU
3.3  CrenenHas (QpyHKIM ¢ HATypaJIbHBIM U LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, OIpEIEICHHE TPUIOHOMETPUUYECKUX (YHKLUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimsa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUSl  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENEHOCTH
Apudmerndeckass U reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBarOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpPOLEHTOB. lcmonb30BaHue Mporpeccuu s
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncell
1.2 Crenenb ¢ pallnoHaIbHBIM MTOKa3zareraeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
2 VYpaBHeHUs U HEpaBEeHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TprMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CucTeMbl THHEHHBIX ypaBHEHUH. Penienne npukiIaHbIX 3a/1a4 ¢ TTOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMaTHUECKUX 3a]au
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuognueckue ¢yaxmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku




3.3

[oxa3zaTtenbHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHON KU3HU
4 Hauana maTtemaTn4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyIeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS U YaCTHOTO ()yHKIIMI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIer0 W HAaMMEHBIIETO 3HA4YCeHUs (QYHKIUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHON JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B TPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH Tpollecca, 3aJaHHOro (GopMysol wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reoMeTpudeckuii 1 (U3NYECKUN CMBICI. BhlumcieHne nHTEerpaia mo

dopmyne Hetotona — JleiiOnuna




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

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a1a4, B TOM
qHclie U3 APYTuX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue onepupoBaTh MOHITUSIMHM: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HAaTYpAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNI0, PAalMOHAIbHOE YHUCIIO, WPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, reoMCeTpruICCKasi




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuina 2X2  wu  3%3, omnpeaeinuTeab  MaTpHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATUAMH: PpPALNUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC HpCOGPaSOBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCUIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, KCTpeMyM (QyHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIM;
YMEHHE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKUX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHas (yHKIUS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GyHKUIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTOJIBb30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHus ypaBHEHHIH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4i M3 00JacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETHPOBATH
nH(pOpMalLKIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TMOMOIIBIO TabauIl W  JAuWarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

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

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUEcKHX METOJIOB; IPHUMEHSThH
GOpMyIBI  CIOXKECHHSI W YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYHMHBI, (QYHKIHHA  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /IS pelleHUs 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH TPHUMEPHI TPOSIBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, MEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3aj]ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENbh U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUDIOCKUN YIroJl, JBYIPaHHbIN
yroJi, TpEXIPaHHBIM YroJj, CKpPEeIMBAOLIMECS IPSIMbIE, NapalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LUIMHApPA, OO0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napauiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3NIWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATh TOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

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

13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbiM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMi ¢yHkuuu. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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