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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
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 HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BEIPpAKEHUN, COACPKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIE METOJIbI pEIICHHS

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENEH.

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

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3afanus (yHKIUU. B3aumHO o00paTHBIe (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHas (QyHKIMS ¢ HATypaldbHBIM U LEJNbIM OKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
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 o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
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 MeTonbl pellleHUs YpaBHEHUW 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 aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS 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
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh 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 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPpUTEPUH JIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh ApTyMEHTALIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

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

Pabora c nnopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEeIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  pedueKcuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMH 4YJE€HAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TeMaM paboueill 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 JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMNEpUPOBATHh TOHATHEM: CTENEHb C IIeJIbIM MOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU Il TIpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CcBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUYECKOE YpPABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAaHUEM allliapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUAMHU: OOJACTH OIpPENETICHUS U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE M HAuUMEHbIIEe 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BaTh MX TpadUKU AJis pEUIeHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIIeHUH 3a/lad U3 JPYTUX y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEN, MOHOTOHHBIE W OTpPaHHYEHHBIC IOCJIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

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

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

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

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (OpMYJIOoN WIn
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
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 MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO 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
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
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
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
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 ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOKeCTBO, ONepaly HaJl MHOKECTBaMU 1
1 UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3324
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEMCTBUTEIIbHEIMH YK CIIaMHU
10 Moaynb AeiCTBUTEIBHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS IIEIbIX 1
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
dbynaknus. E€ coiicTBa u rpadguk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HaTYpaIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
coJiepKallX CTETEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/JIbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHsI N-oii ctenenu. MppanmoHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeleM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/BI pEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTu4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(pMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIIUN AJ1s 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI pEIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEeOMETPUUECKON MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXO0XJEHUS HAWJTY4YlIEro pelIeHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (DYHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOHuna

29 [IpuMeHeHMne uHTerpana i HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pEeLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI pemieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHneHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

89 [TpumMeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LENBIX YUCeN: alroput™ EBkmuaa mst
peleHus 3a/1a4 B eIbIX YUClIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs OTYyYeHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

HOCTpoeHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

120 KonTponbnas pabora: "3amnauu ¢
napaMerpamu”

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucrna v BEIYHACICHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 Bemonuate  apudmernyeckue  Onepandl  C  pPalMOHAIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BeimonHATh npuOImKEHHBIE BRIYUCICHHS, HCIIOIB3YS MIPaBUIa OKPYTIICHHUS,
' JieTaTh MPUKHUJIKY U OLICHKY Pe3yJIbTaTa BHIYMCICHHH
OnepupoBaTh NOHSATHSAMH: CTEIIEHb C LEJIBIM IOKAa3aTeleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYpAIbHOW CTENCHH;
' UCIIOJIb30BaTh MOJXOIAINYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCET IS
peLIeHUs MPAKTUYECKUX 3a/1a4 U MTPEICTABICHHS JaHHBIX
OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YTIIa;
1.5 WCIIOJIb30BaTh  3allUChb  NIPOU3BOJILBHOTO  yrjaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonHaTe npeobpa3zoBaHus LENbIX, PAlMOHAIBHBIX U MPPALMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX M|
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISI PEIICHHs MaTeMaTUYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh pealbHBIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAaHUEM arliapara ajareopsl
3 OyHKIMY 1 TpaduKu
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOCOOBI 3agaHusl (QYHKIIMH, 00JIaCTh

ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MNOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUST YPaBHEHHI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIEHHOU (DYHKIIMU C LEJIBIM MTOKa3aTesIeM
Ucnonw3oBath rpaduku (QyHKUMHA [AJI1 HMCCIEIOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIPAXKATH POPMYTIaMHU 3aBUCUMOCTH MEXITY BEIMYUHAMU
4 Hauana marematnyeckoro aHnaamnsa
41 OnepupoBarh TMOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckass u
' reOMEeTPHYECKas IPOTPECCHH
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIBHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa IOCIENOBAaTENLHOCTEM U Mporpeccuid s
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAaJI MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACTCHHE, Teopema,  CIIEACTBHUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon v
IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJlbHOE, IEJIO€ YHCIIO; HWCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, pPa3IoKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH TS PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumensaTh CBOICTBa CTemeHW M MPeoOpa3oBaHUSI  BBIPAKCHHH,



ONCpuUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUMX JOTapu(MBI;

2.2 ONIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUAMU: CUCTEMA JIMHEHHBIX YpPaBHEHUN U €€ PEILIECHHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUI AJIS peLIeHUs MPAKTHUYECKUX
3aja4
95 Haxoauts pemenus MpoCTeHIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIbHBIX
' ypaBHCHHUII U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUM Ha s3blKe anreOpbl, COCTABIATbH
2.6 BBIPQ)KEHUS, YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3ajJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJbIIee H
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBanus (QyHKIMH, 3aJaHHON rpaduKoM
OmnepupoBaTh NOHATHAMH: TPapUKU MOKA3ATEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PELLICHUS] ypPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa(UKH JIMHEHHBIX YpaBHEHUIN
' Y UCTOJIb30BaTh UX JJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUN
34 Ucnonb3oBath rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IPOLECCOB U
' 3aBHCUMOCTEH U3 pYruX y4yeOHBIX JAUCIUILIIH
4 Hagama maTemaTtnueckoro anaimmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAsL (YHKIMS, TPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad
49 Haxomute  mpou3BoaHblE  3JI€MEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIIUH
Ucnonp3oBath  NpOM3BOAHYIO  JUIsl  HccienoBaHUS — (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTH PE3yJbTaThl UCCIEJOBAHMUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh MpOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYYIIErO pPELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATUSIMH: T€pBOOOpa3Has M WHTErpaji; IMOHUMATh
' reoMeTpUYecKuil U (pU3NYecKHii CMBICIT HHTErpaja
46 Haxoauts nepBooOpa3Hbie AJIeMEHTapHBIX (PYHKIIHH, BHIYUCISATH UHTErPajl

no popmyne Herotona — JleitOnuna




4.7

Pemate mpuKkiagHbIC 3a/a4M, B TOM YHCIE COIMATbHO-I)KOHOMHUYECKOTO U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHAIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, TMPOLIEHTHI,
11 OecKOHEeUHbIE NTepUoANYECKHE IpoOU. Apr(MeTHIecKre onepalnuy ¢ palMoHaIbHbIMU
' YucIaMH, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PeLIeHUs NIPUKIIAJHBIX 3a/1a4 U3 Pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmierd (GopMbl 3alIMCH ACWCTBUTEIBHBIX YHCET U PEUICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemienne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33]1a49 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas mporpeccuu. beckoHeuHO —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBalOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl THHEWHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKU U pealbHOM KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAUYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U TpaduKu



3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU PEIICHWH 3a7]ad M3 JAPYrHX YYEOHBIX TPEAMETOB |
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIC AMeMEHTAPHBIX (QYHKIUH. DOpMysbl HAXOXKICHHS TMPOU3BOIHOMN
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCTpeMyMbl. HaxokieHre HauOOJIBIIer0 W HAaMMEHBIIECrO 3HA4YCeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHHe TPOU3BOIHON TSI HAXOXKIACHHUS HAMITYYIIIETO PEIICHUS B TIPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

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

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalluyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJN0E YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNl; YMEHHE UCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTCMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTEMbI C IIApaMCTPOM; NIPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
HNePUOANYHOCTh (YHKIMHM, OrPaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢usznyeckuil CMbICI NPOM3BOAHON, TNepBooOpa3Hasi, ONpeIeIEHHbIN
UHTErpal; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul UCCIENOBaHMUA (DYHKIMMA,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLHMAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIU,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMN IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPAaBAONOAOOHOCTh PE3YIbTATOB, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IIPOLECCOB M SIBIECHUI; MPENCTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCC€uBaHUS U JIMHEMHON perpeccuun

YMeHHe ONnepUpoBaThb IOHATUAMH: CIyYaWHBIA OIBIT U CIlydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI  CIOKEHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyIly IMOJHOMN
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNMYMHBI, (QYHKIHUHA  pPACUpElCNCHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC ()aKThl U PACCYXKACHUS JUISl PEIICHUsS 33a]a4; OI[CHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9n
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, NWIMHIpPA, KOHYCa; YMEHUE CTPOUTbh CEUeHHUE
MHOTOTpaHHHMKA, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeaeHUs U3y4yaeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IMIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHBII\/’I u KOOp,[[I/IHaTHHﬁ MCTO

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTHUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU TPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



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 HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMeTHIECKUMU
' 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 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

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

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ 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-paIOHAIbHBIE HEPAaBEHCTBA

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 cuCTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeh 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  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CpoiicTBa  QyHKIHH,
' 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. [Ipons3BoiHbIE FI€MEHTAPHBIX (PYHKITHIA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
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-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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