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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 IPYroi 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
YHHUBEPCAJbHBIM 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,
UHTEpHpPETallud  TOJYyYCHHBIX  pEUIeHWH, 3HAKOMATCS €  NIpHUMEpaMHu
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», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl 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 PAa3INMYHBIMH 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 BBIPAKEHUHM, a TaKKe 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-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» 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
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
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, (OPMAbHO-JIOTHYECKOTO |
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 Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH 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 MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaX/IbIM U3 pa3/ieioB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M 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 mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia 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 YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. 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 ypaBHCHHUSI. OcHOBHBIE METOJIbI pEIICHHS
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoOMETPUYECKUN 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

Oynkuus, crnocoOsl 3afanus GyHKIUU. 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. IIpoMexyTku 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 W 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.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. 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 0€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 CBOWCTBA. 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 CMBICT 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 TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuYHbIX O0JacTedl HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['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 PEATTBHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
IPUKIAJAHBIX 3aJadax, JUIsl OIPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
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 wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS 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
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLECCA, A TaKXKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iudyve M CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMN U OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH IPUUHUHBI
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, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO YacThb paboOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPANMOHATFHOE YWCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ 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 CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIBI ISl TPeoOpa3OBaHHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKIINIL;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

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

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIONB30BaTh Tpaduku (QYHKUUMNA 1T  UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M TreoMeTpuyeckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: ITOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, 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 aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, II0OKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
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
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
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 HAXOXKICHHS HAWIIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEpPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUIMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

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




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
o/ Tema ypoka Beero Kontposabubie IIpakTnueckue 00paszoBaTeJbHbIe
padoThI padoThI pecypenI
1 MHO€eCTBO, ONepaliy HaJl MHOYKECTBAMU U UX CBOMCTBA
Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arapara Jist 1
perieHus 3ana4y
4 Panmonansubie yncia. OObIKHOBEHHBIE U AECATUYHBIC 1
JIpOOH, IPOIIEHTHI, 0ECKOHEUHBIC MEPUOTUICCKUE APOOH
5 Panmonansubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIC 1
JpoOu, IPOIIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKUE TPOOH
6 [Tpumenenue apobeii U MPOIEHTOB I PEeIICHUs 1
MPUKJIATHBIX 3a/1a4
7 [Tpumenenue apobeii U MPOIEHTOB I PEeIICHUs 1
MIPUKJIAHBIX 3a/1a4
8 HeicTBuTenbHble yncia. PaiimonaabHbie U 1
HppaIMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepannu ¢ 1eHCTBUTEIHHBIMU YUCITaAMH
10 Mopaynp AeMCTBUTENBHOTO YHACIIA U €r0 CBOMCTBA
11 [TpubmmkE€HHBIC BEIYUCIICHUS, PABUIIA OKPYTJICHHUS, 1
MIPUKHJIKA W OLIEHKA Pe3yJIbTaTa BEIYMCICHHUI
12 OCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO- 1

palMOHAIBHBIX YPABHECHUIN U HEPABEHCTB




OCHOBHBIE METO/BI PELIEHUS LIENIBIX U IPOOHO-

13 palMoOHabHBIX YPAaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIEHUS LIENIBIX U IPOOHO-
paloHaIbHBIX YPABHEHUM U HEPABEHCTB

15 MHorousneHs! OT OHON epeMEeHHOM. J[eeHre MHOTOIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHs! ¢ nenbivMu kKodgdunuentamu. Teopema Buera

17 Pemienue cuctem JMHEHHBIX YpaBHEHHUH

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Marpuia cucteMsl JMHENHHBIX ypaBHeHHH. Onpeaenureib

19 MaTpHULIbI 2X2, €r0 FreOMETPUYECKHUI CMBICI U CBOWCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20 Onpexnenurens MaTPULBI 2X2, €r0 T€OMETPUIECKUN CMBICIT
U CBOMCTBA; BBIYMCIEHUE €T0 3HAUYCHUS

21 [Ipumenenue onpenenuTens Jisl pelIeHHs CHCTEMBI
JIMHEUHBIX YPaBHEHUN

29 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUHN

23 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBI CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

24 KonTponbhas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBbl TMHENHBIX YpaBHEHUN"

o5 OyHK1Ms, crocoObl 3a1anus GyHkiuu. Bzaumuo oOpaTrHbie
¢byuxun. Komnosunus ¢pyHknuit

26 I'padux ¢pyHkumu. DnemMeHTapHble MpeoOpa3oBaHus
rpaduKoB PyHKIIHIA

97 OO6macTh onpeesieHus] © MHOXKECTBO 3HaYeHUN (DYHKITHH.

Hymu ¢ynkmuu. [TpomexxyTku 3HaK MOCTOSTHCTBA




Uérneie u HeuéTHBIE QyHKImH. [leproandeckue QyHKIUN.

28 [IpoMexyTKH MOHOTOHHOCTH (hYHKIIUU

29 MaxkcumyMmbl 1 MUHUMYMBI yHKIMH. Hanbomnbiee u
HaMMEHbIIee 3HaYeHNEe (PYHKIIUH Ha TIPOMEKYTKE

30 Jluneiinas, KBaapaTUuyHas U ApOOHO-TMHEHHAs PYHKITUN

31 DneMeHTapHOE UCCIeI0BaHUEe U IIOCTPOCHUE rPpahuKoOB
ITHX PYHKIUH

39 DeMEeHTapHOe UCCIIEIOBaHUE U TOCTPOCHUE TPadUKOB
THX PYHKIUH

33 Crenens ¢ nensiM nmokasaresneMm. bunom Herorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 CrenenHast GyHKLUS C HATYPaJIbHBIM U LIEJIBIM
nokazateneM. E€ cBolicTBa u rpaduk

36 KonTponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa
u rpapuk”

37 Apudmernueckuii KOpeHb HaTYpaIbHOIN CTENIEHU U €T0
CBOMCTBA

38 Apudmernueckuii KOpeHb HaTYpaIbHOI CTENIEHU U €T0
CBOMCTBA

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHUN, COACPIKAIINX
CTETIeHU U KOPHU

40 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX
CTETIeHU W KOPHU

41 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COEPIKAIINX
CTENEeH! U KOPHU

42 Wppanmonansabie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS

UppalMOHATIBHBIX YpaBHEHUI




WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELLICHUS

43 UppaloOHAIbHBIX YPaBHEHUH 1

44 Wppanmonansuble ypaBHeHN. OCHOBHBIE METO/IbI PELLICHUS 1
UppalMOHAIIbHBIX YpaBHEHUI

45 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEILIEHUH HPPAL[MOHAIBHBIX 1
ypaBHEHUU

46 PaBHOCUIIbHBIE IEPEXObl B PELIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHUH

47 PaBHOCUIIbHBIE IEPEXObl B PELIEHUH UPPALIMOHAIBHBIX 1
YpaBHEHUI

48 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILIEHUH HPPALMOHAIBHBIX 1
ypaBHEHUH

49 CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK (QyHKIUN 1
0oOpaTHOM CTENEHU C HaTypajbHbIM [TOKa3aTeleM

50 CaoiicTBa 1 rpa@uK KOpHS N-O CTENEHU KaK PYHKIIMU 1
0oOpaTHOM CTENEHNU C HaTypajIbHbIM MTOKa3aTeleM

51 KonrtponsHas padora: "CpoiicTBa 1 rpaguk KOpHs N-0i 1
creneHu. MppanuoHnaneHble ypaBHeHuUs"

52 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTENEM U €€ CBOWCTBA 1

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

55 IToka3zarenbHas GyHKIMA, €€ CBOMCTBA U rpaduK 1

56 Ucnonb3oBanue rpaduka QyHKUINN I pelIeHUs 1
ypaBHEHUU

57 Ucnonb3oBanue rpaduka QyHKINN I pelIeHUs 1
ypaBHEHHI

58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS 1




[I0KA3aTEeNIbHBIX YPABHEHUI

IlokazarennHBIC YpaBHCHMUA. OcCHOBHBIE MCTOABI pCHICHUSA

59 II0KA3aTeNIbHBIX YPAaBHEHUI 1

50 IToka3zarenbHble ypaBHEHUs. OCHOBHBIE METObI PEIIECHUS 1
[I0Ka3aTeIbHbIX YPaBHEHUN

61 Konrponsnas padora: "[lokazatenbHast QyHKITHS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CpoiicTBa orapudma 1

63 Jlorapudwm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa orapudpma 1

65 JlecsiTuuHbIEe U HATYpaJbHBIE TOTaPUPMBI 1

66 JlecATUYHBIE U HATypaJIbHBIC JIOTapH (MBI 1

67 [IpeobOpaszoBanue BeIpaXKEHUM, COIEpKAIIUX JOTaprUPMbI 1

68 [IpeoOpa3oBanue BRIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 1

69 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI 1

70 Jlorapudmuueckas pynkuus, e€ cBoiicTa u rpapuk 1

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpauK 1

79 Wcnonb3oBanue rpaduka QyHKINN I pELLICHUs 1
ypaBHEHHH

73 Hcnonb3oBanue rpaduka GyHKIUU 11 pELISHUs 1
YpaBHEHUI

74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI 1
peleHust JorapupMHUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 1
pereHwst JorapuPMHUUECKUX ypaBHECHUN

76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/bBI 1

pelieHus JorapuMUIecKux ypaBHEHHH




PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKUX

77 . 1
ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JOTapU(PMUUECKUX 1
YpaBHEHUU

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS. 1
Jlorapudmuueckue ypaBHeHHs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1
aprymeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1
apryMeHTa

g2 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1
aprymeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1
aprymMeHTa

84 Tpuronomerpuieckas OKpy>KHOCTb, OTIpE/ICTICHHE 1
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKpy>KHOCTb, ONpeieTICHHE 1
TPUTOHOMETPHUECKUX (PYHKIIUH YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

91 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

93 [TpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1

94 PemreHne TpUroHOMETPUYECKUX YPaBHEHUN 1




95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1

96 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1

97 PemreHne TpuroHOMETpUYECKUX YPaBHEHUU 1

98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

99 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1

100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

101 KonrtponbHas pabdora: "TpuroHoMmeTrpuyeckre BbIpakeHUs 1
Y TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS 1
IIOCJIEI0BATEIBLHOCTEN. MeTo MaTeEMaTUYECKON NHIYKIIMU

103 MOHOTOHHBIE U OTPAaHUYEHHbBIE MTOCIIE0BATEILHOCTH. 1
HcTopus ananm3a 6€CKOHEYHO MaJTbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoHeuHo yObIBarolast reOMETpUYEcKasi IpOrpeccust

107 CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON 1
poTrpeccuu

108 JInHEeNHbIN U 3KCIIOHEHIMaNbHBIN pocT. Uucino e. opmyia 1
CJIO’KHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIIOHEHIMANIBbHBIN pocT. Yucio e. opmyita 1
CJIO’KHBIX TPOLIEHTOB

110 Vcnonp30BaHne MPOTPECCHH TSI PEIICHUS PEATbHBIX 3a/1a4 1
MIPUKIIQHOTO XapaKkTepa

111 KonTponbnas pabota: "[locnegoBareabHOCTH U 1
nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3spbeiBa. AcUMNTOTH rpaduKOB PYHKITUN




114 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CpoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1

116 Meroa UHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1

117 Meroxa MHTEPBAJIOB VISl PELIEHUS HEPABEHCTB 1

118 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

119 [TpumMeHeHHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN JIIS 1
pereHus 3a1a49

120 [IpuMeHeHHe CBONWCTB HENTPEPBIBHBIX (YHKLUHN JUIs 1
peleHus 3a1a4

121 [lepBast 1 BTOpast Npou3BOIHBIC PYHKIIUU 1

122 Onpenenenue, reOMETPUYECKUM CMbBICI POU3BOIHON 1

123 Onpenenenne, GU3NIECKUN CMBICI POU3BOIHOM 1

124 VYpaBHeHHE KacaTeIbHOU K TpapuKy (YHKIIHH 1

125 VYpaBHeHHEe KacaTeNbHON K TpapuKy QyHKIUU 1

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINI 1

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH 1

128 [Tpon3BomHast CyMMBI, TPOU3BECHHS, YACTHOTO H 1
KOMITO3UIIUHU (YHKITHH

129 [Tpon3BoHas CyMMBI, TPOU3BEICHUS, YACTHOTO U 1
KOMIO3ULIUH (PYHKITHI

130 [Tpon3BomHas CYyMMBI, TPOU3BECHHS, YACTHOTO H 1
KOMIO3ULIUU (PYHKIUI

131 Kontponbnas padota: "[IponsBognas” 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH: 1
"VYpaBHeHus"

133 [ToBTOpEeHue, 060061IeHNE, cUCTEMaTH3alus 3HaHU ! 1

"q)yHKHI/H/I"




134 HToroBast KOHTpOJIbHAs paboTa 1
135 HroroBas koHTpobHas paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allvsl 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
. Tema ypoka Beero Konrpoabnsie IIpakruueckue B —
padoThI padoThI pecypeni
1 [IpumeHeHue MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
2 [TpumMeneHre MPON3BOIHON K UCCIIEAOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
3 [TpumeHeHne NPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
4 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
5 [IpumeHneHnue npou3BOIHOM K MCCIEA0BaHNIO (PYHKIIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
7 HaxosxneHne HauOobIero 1 HAMMEHbIIETO 3HaYEeHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
8 Haxoxnenrne HanboIbI11ero 1 HAMMEHBIIET0 3HaYeHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE
9 Haxoxnenrne HanboIbI1ero 1 HaMMEHbIIEro 3HaYeHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
10 HaxoxeHre HanOobIIero 1 HAMMEHbBIIETO 3HAUYSHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3KE
1 Haxoxnenre HanboIb1Iero 1 HAMMEHbBIIETO 3HAYeHUS 1

HEnpephIBHON (DYHKIIUU HA OTPE3KE




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

12 HENPEepbIBHON (PYHKIIMU HA OTpE3Ke

13 [IpuMeHeHre NPON3BOIHOMN IJIs HAXO0KICHUs HAUITy4dIIEro
peleHus B MPUKIIAAHBIX 3a1a4ax

14 [TpuMeHeHne NPOU3BOIHOM /1711 HAX0XKIEHHUS HAWIyUIIEero
peLIeHNs B IPUKJIAJHBIX 3a/1a4ax
[IprMeHeHne PON3BOIHOM IS OIPENEIEHUS CKOPOCTH U

15 YCKOpEHUs Ipoliecca, 3aIaHHOr0 OopMYIon WK
rpagukoM
[IprMeHeHne MPON3BOIHOM IS OIPENETIEHUS CKOPOCTH U

16 YCKOpEHUS TpoIiecca, 3aIaHHOT0 POPMYIION HITH
rpaduKoM

17 Komnoszumus ¢pyHkimii

18 Komnosunust ¢pyHkmmit

19 Komnosunus ¢pyHkmumit

20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM
IJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHUI Ha KOOPAUHATHOM
IJIOCKOCTH

99 Konrponsnas pabdora: "VccnenoBanue GpyHKIuii ¢
MOMOIIIbIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHble aeMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0XIEHUS MEPBOOOPa3HbIX

o5 [TepBooOpa3uble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

26 WuTerpan. 'eoMeTpruiecKnii CMBICT HHTETpaIa




Brruucnenue onpeaenéHHOro HHTErpana mno Gopmysie

27 Hgerorona-Jleiiouumna 1

08 Brruucnenue onpeaenéHHOro HHTErpana mno Gopmyie 1
Herorona-Jleitbnuna

29 [TpuMeHeHue MHTErpaa A HAXOXKACHUS IUIoLaei 1
MJIOCKUX PUTYP

30 [Ipumenenue naTerpana st HaxoXAeHUsI 00bEMOB 1
reOMETPUYECKUX Tell

31 [Tpumeps! pemenunit udepeHraaTbHbIX YpaBHEHUN 1

32 [Tpumeps pemenuit AudepeHnnalbHbIX YpaBHEHHMA

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIbio AudQepeHnrnanbHbIX ypaBHEHUH

34 KoHnTtpoinbhas padora: "[lepBooOpasznas u uHTETpan" 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu 1

36 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu 1

38 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKINN, UX CBOHCTBA U TpaduKu 1

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH

44 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1




45

Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

46 Pemienue TpuroHoMeTpUYECKMX HEPABEHCTB

47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

48 KonTtponpnas padora: "['paduku TpUroHOMETPUIECKUX 1
¢ynkuuit. Tpuronomerpuyecke HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/Ibl PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI PELLICHUs I0KA3aTEeIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/Ibl PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pellIeHUs JJorapu(pMUUECKUX 1
HEPaBEHCTB

54 OCHOBHBIEC METO/IbI PEeIICHUS JTOTapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PELIEHNUs Jorapu(PMUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS HPPAITMOHATEHBIX 1
HEPaBEHCTB

58 OCHOBHBIEC METO/IbI PEIIEHUS] HPPAITUOHATBHBIX 1
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHATBHBIX 1
HEPaBEHCTB

60 OCHOBHBIEC METO/IBI PEIIEHUS] HPPAITUOHATBHBIX 1
HEPaBEHCTB

61 ['padrueckue METOIBI PEIICHUsT UPPAIIMOHATIBHBIX 1

ypaBHEHU U




I'padmueckue MEeTOIBI peICHHS HPPALIHOHATBHBIX

62 .
ypaBHEHUU

63 I'padmueckue MeTOIbI pEeIICHHS MTOKA3aTEIbHBIX
ypaBHEHU U

64 ['padmyeckue MeToAbI peleHus MoKa3aTeIbHbIX
HEPABEHCTB

65 I'paduueckue metTob! penieHus JorapupMuIecKux
YpaBHEHUN

66 I'padmuueckue meTob! penieHus JorapupMuIecKux
HEPABEHCTB

67 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKIX
HEPABEHCTB

68 I'paduueckue MeTozb! perieHus NoKa3aTelbHbIX U
norapu(MUUECKUX YpaBHEHUN

69 I'padmnueckue MeTob! penieHus: NoKa3aTeNbHbIX U
norapu(MUUECKUX YpaBHEHUN

70 I'paduueckue METOIbl PELIeHUs TOKA3aTeNbHbIX U
JorapupMHUECKUX HEPABEHCTB

71 I'padmuueckue MeTob! peneHus moKa3aTeNbHbIX U
norapu(pMUUECKIX HEPABEHCTB

7 KonTtponbHas padora: "UpparroHaibHble, TOKa3aTelbHbIE
U JjorapupMudecKkue HepaBeHCTBa"

73 Kommuiekchbie uncna. Anredpandeckas u
TpUTrOHOMETpHUYECcKast POPMBI 3aMKUCH KOMITJIEKCHOTO YHUCIia

74 KomrmiekcHbie uncia. Anredbpandeckas u
TpUTrOHOMETpHUecKas (OpMbI 3alIMCU KOMIUIEKCHOTO YHcia

75 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMH

76 Apudmerndeckue onepanuu ¢ KOMIDIEKCHBIMHA YUCITaMHU




N300pakeHne KOMIIEKCHBIX YKCEl HAa KOOPIMHATHON

77 1
IIOCKOCTH

78 N3006paskeHne KOMIUIEKCHBIX YMCENl Ha KOOPAUHATHON 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0il cTeneHn u3 KOMIUIEKCHOTO 1
yucna

80 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO 1
yucna

81 [IpumeHeHre KOMITJIEKCHBIX YUCEN JUIsl PELICHUS 1
(U3NIECKUX U TEOMETPUUYECKHX 33714

82 KoHTtposbHas padora: "KomruiekcHbie yucma" 1

83 HarypanbHble U 1enbie yrcia 1

84 HarypanbHble u nensie yrcna 1

85 [IprMeHeHne pU3HAKOB JEIMMOCTH LIEIIbIX YUCEI 1

86 [TpruMeHeHNEe NPU3HAKOB JIEIUMOCTH LIEIIBIX YUCET 1

87 [Ipumenenue npu3HakoB aenuMocTy 1enbix yucen: HOJ u 1
HOK

88 [Ipumenenue npu3HakoB aenuMocTy 1enbix yucen: HOJ u 1
HOK

89 [TprMeHeHNe NPU3HAKOB JICIMMOCTH LIEJIBIX YUCEIT: 1
OCTaTKH 110 MOJYJIIO

90 [IprMmeHeHre MpU3HAKOB AETMMOCTH IEJIbIX YHCEI: 1
OCTaTKH 110 MOJYJIIO

01 [IprMeHeHre MpU3HAKOB AETMMOCTH IEJIbIX YHCEeI: 1
anroput™ EBKinaa /i pemeHus 3aa4 B HENbIX YUCIax

92 KonTtponbhas padora: "Teopus nenbix yucen” 1

93 Cucrtema ¥ COBOKYITHOCTh YpaBHEHHUI. PaBHOCHIIbHBIC




CHUCTEMBI U CUCTCMBI-CJICACTBUA

CucreMa 1 COBOKYITHOCTb YpaBHEHUH. PaBHOCUIIbHBIE

o4 CHCTEMBI U CUCTEMBbI-CIIC/ICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH
paLMOHATIBHBIX YPaBHEHUN

9 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
UpPPaMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHHUI

08 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
[OKa3aTeIbHbIX YpaBHEHUH

99 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH
norapu(pMHUECKUX YpaBHEHHMA

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
norapu(MUUECKUX YpaBHEHUN
[TpuMeHeHHe cucTeM K pellIeHNI0 MaTeMaTHYeCKHX 3a/1a4 U

101 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peaslbHOM KHU3HH,
UHTEpIpeTanus NoJy4eHHBIX pe3yIbTaToB
[IpumMeHeHme cuCTEeM K PEHICHUI0 MAaTEeMaTHYECKUX 3aj1ad 1

102 3a[a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasTbHOW )KU3HH,
UHTEpIpeTalus NOTYYeHHBIX Pe3yIbTaToB
[TpruMeHeHne HEPAaBEHCTB K PEIMICHUIO MaTEMAaTHIECKUX

103 3aJ1a9 ¥ 33J1a9 U3 Pa3IUIHbBIX 00JIacTe HAyKH M peaIbHON
KU3HU, HHTEPIPETANNS TIOTYICHHBIX PE3yIbTaTOB
KontponbHas padora: "CucremMsl palliOHAIbHBIX,

104 UppaIMOHATIBHBIX MTOKA3aTEIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PannonanbHble ypaBHEHUsI ¢ apaMeTpaMu




106

PannonanbHble HEpaBEHCTBA € TapaMeTpaMu

107 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu

108 WppanuonansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanuonanbHble CHCTEMBI C TapaMeTpaMu

110 [TokazaTenbHBbIC YpaBHEHUS, HEPABEHCTBA C MTapaMeTpamMu 1

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpuyeckue ypaBHEHHS C MapaMeTpaMu 1

115 TpuroHomeTpru4ecKre HEPABEHCTBA C IIAPAMETPAMHU 1

116 TpuroHomeTprudecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccnen0BaHuEe MaTEMATUHYECKUX MOJIETeH

117 pEAIBHBIX CUTYaLMH C IOMOIIBIO YPAaBHEHUN C 1
napameTpamu
[TocTpoenwne u uccaeroBaHNE MaTEMaTHYECKUX MOJIeIei

118 peabHBIX CUTYalMi C IOMOLIBIO CUCTEM YPABHEHUN C 1
napameTpamu
[TocTpoenne U uccneJ0BaHNE MaTEMATUIECKUX MOJIETICH

119 peanIbHBIX CUTYyaIMi C HIOMOIIBIO CHCTEM YPABHEHUN C 1
napameTpamu

120 KonTtponbhas pabdora: "3anauu ¢ mapamerpamu” 1

121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIUsI 3HAHUI: 1
"VpaBHeHus"

122 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIUsI 3HAHUI 1

"VpaBHenus"




[ToBTOpenue, 06o0IIEeHNE, CUCTEMATH3AIMS 3HAHUA:

123 "VpaBHenust. Cuctembl ypaBHEHUN" L

124 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3allMs 3SHAHUN 1
"HepaBencrBa"

125 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUH: 1
"Hepasencrtna"

126 [ToBTOpEeHUe, 06001ICHNE, CHCTEeMATU3aNS 3SHAHUN 1
"Hepasencrtna"

127 [ToBTOpEeHUe, 0600IICHNE, CHCTEeMAaTU3aINS 3HAHUN 1
"IIpousBoaHas u €€ npuMeHeHue"

128 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIUsI 3HAHUI: 1
"[IpousBoaHas u e€ npumMeHeHue"

129 [ToBTOpEeHue, 06001ICHNE, CHCTEeMATU3aNS 3HAHUN 1
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUIA: 1
"NuTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"OyaKIMR"

133 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allks 3HAHUNA: 1
"®yHkuun"

134 Wrorosast kKoHTpoJbHASA paboTa 1 1

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NnpoBepsieMoOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATHUSMH: pPALMOHATIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, IPOIICHTHI
12 BemmonHATe  apupMeTHyeckue  omepanuMd  C  palMOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BeImonHsTh TpuOIMKEHHBIE BEIYMCICHNUS, UCIIONB3YsI TPAaBUIIa OKPYTJICHNUS,
' JieNaTh IPUKHUIKY U OLEHKY Pe3yJIbTaTa BRIYUCICHUH
OnepupoBaTh HNOHATHSMH: CTEIEHb C IEJIBIM IOKa3aTelleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCTIOJIB30BaTh MOAXOAIIYI0 (OPMY 3aIHCH JCHCTBUTEIBHBIX YUCEN JUISA
peLIeHUs MPAKTUYECKUX 3a/1a4 ¥ MTPECTABICHHS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOIO  yrja  4epe3  oOparHbIe
TPUTOHOMETPHUYECKUE (DYHKIIH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHUH W peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuATe npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENBbIX, PAUOHAIBHBIX MU
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA [UIl pPELIEHHUS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalldll Ha S3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPOKEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHIO 3a]laud, MCCIEIOBAThH
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
3.1 ONpeNeieHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,
B3aUMHO 0OpaTHbIe QYHKINUN
3.9 OnepupoBaTh TOHATHSAMH: UYETHOCTh W HEYETHOCTh (QYHKIWH, HYJIH

(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA




3.3 Hcnonb3oBate rpaduku GyHKIMNA 111 peLIeHUs] ypaBHEHUH
3.4 Ctpouth 1 yuTaTh rpadvKu JUHEHHON (PYHKIIUH, KBAIPATHIHON (YHKIINH,
CTETIeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA )i HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
peasibHOM JKU3HU, BBIpaXaTh (OpMyIaMH 3aBUCUMOCTU MEX/y BEIMYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTb MNOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmMeTrnyeckas U
' reoMeTpHuuecKas Iporpeccun
4 OnepupoBaTb TOHATUAMHU: OECKOHEUHO YOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMa 6ecCKOHeYHO yObIBaIOIIei reOMETPUUYECKON MPOrpeccuu
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEM U Mporpeccuid  amis
' pellleHus peaabHBIX 3aa4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSAMHU: MHOXECTBO, OTIEPAIIUH HAJl MHOYKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
peIMETOB
5.3 OnepupoBaTb  MOHATUSIMU:  ONpEIENIEHUE,  TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATUSAMH: HaTypalbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JEIUMOCTUA LEJIbIX YHCEN, Pa3JIOKEHUE YHCIa Ha TPOCTHIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh NOHITHEM: CTENEHB C PALIMOHATIBHBIM MOKa3aTeIeM
13 OrnepupoBaTh MOHATUSIMH: JIOTapu(dM YHCIIA, ACCATUYHBIC U HATYpaIbHbBIC
' sorapuMbl
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumeHsiTh CBOMCTBa CTENEHM Il MPeoOpa3oBaHUS  BBIPAKEHUH,
2.1 ONepUpOBaTh MOHATHUSAMHU: I[IOKA3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;
peraTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB
99 BeimonaATE  TIpeoOpazoBaHMs  BBIPAKEHHM, COJEpKAIMUX JIOTapu(MBbL;

ONEepUpPOBaTh MOHATUSAMU: JIOTApU(PMUUECKOE ypaBHEHUE U HEPaBEHCTBO;




penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3 HaxonuTs pemieHus npocTelimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLIEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul peIleHHs] IPAaKTHYECKUX
3aja4
95 Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHHUI U HEPABCHCTB
MogenupoBaTh peajbHble CUTyallud Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPQXCHUS, yYpaBHEHHS, HEPABEHCTBA U CHUCTEMbl IO YCIIOBUIO 3aJayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM amiapara areOpbl
3 Oynkuu u rpadguxu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJblIee H
' HauMeHbIllee 3HaueHus (PyHKUMU Ha MPOMEKYTKE; MCIOJb30BaTh UX AJIs
uccieoBaHus QyHKIMM, 33JaHHOM IrpaduKoM
OnepupoBaTh NOHATHAMH: TPApUKU MOKA3aTEIBHOH, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH U UCIIOJIb30BATh ISl PEILICHUSI ypaBHEHUI U HEPaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIIOCKOCTH Ipa)MKU JIMHEHHBIX YpaBHEHHM
' Y UCMOJb30BaTh UX JJIS PELICHUS] CUCTEMbI JIMHEHHBIX YpaBHEHUM
34 Hcnonb3oBate rpaduku ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyruX y4eOHBIX AUCIUILINH
4 Havana maTeMaTn4ecKoro aHanusa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHON JUIA
peleHus 3a1ad
42 HaxonuTe  MpoOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (DYHKLIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  UCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIEIOBAHUS K
MIOCTPOEHHUIO IpapUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISl HAXOKICHUS HAWIYULIErO PELICHHS B
' MPUKIIAJIHBIX, B TOM YHCJIE COL[MAIIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MNOHATUSMM: TEpBOOOpa3Hass M HWHTErpai; MOHHUMATh
' reoMEeTpUYECcKUil U (PU3NUECKH CMBICIT HHTETpaja
46 Haxoauts nepBooOpa3Hble AJIeMEHTapHBIX (YHKIMHA, BBIYUCISATH UHTETPajl
' o Gpopmysie Hetotona — Jleiibuuna
47 Pemarp npukiagHblie 3a71a4v, B TOM YHUCJIE COLMAIBHO-KOHOMHUYECKOTO U

(u3r9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, HPOLEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(pMETHIECKUE OTEpaluy ¢ pallMOHATIbHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npodeii u mporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHble Yncia. PanoHanbHble U MppallMOHabHbIe YKiciaa. ApudmMeTndeckue
1.2  omepauuu ¢ AeHCTBUTENbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCIEHMS, IpaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYNCICHUN
Crenens ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBaHue moaxojsiiei Gopmbl 3alKMcH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypaJbHOW cTerneHu. JIeHCTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyCc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKISCTBCHHBIC TIPEOOpa30OBaHUS
99 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Mertox
' HUHTEPBAIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHI
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U peallbHOM KHU3HU
3 @yHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk Qynkinun. BzaumHo oOparHbIE
' GyHKIUHA
3.9 OO6nactp ompenesneHUss W MHOXECTBO 3HaueHWH Qynkuun. Hymm ¢yHkumu.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 Crenennas GyHKIMSI ¢ HaTypallbHBIM U TIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaolicTBa U rpauK KOpHSI N-Oi CTENEeHH
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEIENCHHE TPUTOHOMETPUYECKUX (YHKIUN

YHUCJIIOBOTO apryMEHTa




4 Hayana maTemarnueckoro anaansa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3ajJaHMsl  IOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATENBLHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccuu. beckoHeuHo yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKon
' nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmnosnb3oBanue mnporpeccun A
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOXKECTBEHHOI'O ammapara J[Uid OINMCAHUS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2  Ompenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KVIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncell
1.2 CreneHb ¢ palMoHaJIbHBIM IOKa3aresneM. CBoicTBa cTEeNEHH
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
2.2 [TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucteMbl TUHEHHBIX ypaBHEHUH. Pelienre npukiaHbIX 3aj1a4 ¢ OMOIIbIO CHCTEMBbI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH palliOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
28 [Ipumenenue ypaBHEHH, CUCTEM M HEPABEHCTB K PELIEHUIO MAaTEMaTHUECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00acTell HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpoMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl 1 MUHUMYMBl QyHKIUU. HauGomnpliee W HauMeHblee 3HAYECHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [Toxa3zatenbHast 1 norapudmuyeckas QyHKIMH, UX CBOWCTBA U TpapuKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIEI0BAaHMS TPOLIECCOB M 3aBUCUMOCTEH,




KOTOpbIE BO3HHKAIOT NpPU pEIIEHUH 3a7ad W3 JPYIHX YUYeOHBIX IPEIMETOB H
peaTbHOM KU3HU

4 Haygaya maTemaTHueckoro anaumsa

4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpudeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM

43 [TpousBosHble 3neMeHTAapHbIX (QYHKIUH. DOpMysbl HaXOXICHHUS IMPOU3BOAHOM

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIHUH

[IpumeneHnne mTPOM3BOAHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTH U

4.4 SKCTpeMyMbl. HaxokaeHne HauOOoNbIIer0 W HAaMMEHBIIEro 3HAa4eHUs (QYHKIUU Ha
OTpe3Ke
[Ipumenenue nMpou3BOIHON JUIsl HAXOXKACHUSI HAWIYUILIEro PELEHUs B IPUKIIAHbIX

4.5 3aJadax, Ui OMNpEIeNCHHs CKOPOCTH Tpolecca, 3aJaHHOro (GopMmynoi wiu
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX

4.7 WuTerpan, ero reoMmeTpuyeckiii 1 (GU3NYECKU CMBICI. BpruucieHne nHTerpaia mo

dopmyne Hetotona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble 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, CIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHATUSIMHM: HATypaJbHOE YHUCIO, LEJIO0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNI0, PAallMOHAIBHOE YHUCIIO, WPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, reoMCeTpruvCCKasi




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  wu  3%3, omnpeiaeinuTeab  MaTpHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXACCTBCHHOC HpCOGPaSOBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; TPHUMCHIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

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

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

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




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHus ypaBHEHHIH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA 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/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHAMU: cpeHee apudMeTHueckoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMeHHE H3BIEKaTh, MHTEPIPETUPOBATH
nH(opMaInio, MpeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

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

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHHA  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3aj]ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIMBAOLIMECS IPSIMbIE, apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHyca, LUIMHApPA, O0BEM KyOda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCACHUC, YIoJl MCKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

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

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panuonanenple  uncina. OOBIKHOBEHHbIE M JECATHYHBIE JpoOM, IPOLEHTHI,
' OCCKOHEUYHBIC MTEPUOJUUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypalibHOW crerneHu. [leficTBus ¢ apudmeTH4ecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenenb ¢ 1ensIM nokaszaresneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3zaresneM. CBoiicTBa
- CTETIeHU

15 CuHyc, KOCHMHYC M TAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JeiicTBuTenpHbIe Yncaa. Apu(METHUECKUE ONEPALUH C JCHCTBUTEIBHBIMU YUCIAMH.
1.7 [TpuGmmxEHHbIe BRIYUCICHHS, TIPABUIIa OKPYTJICHHS, IIPUKUAKA U OIICHKA pe3ysbTara
BBIYHCIICHUI

1.8 [IpeoOpazoBanue BhIpaKeHUH

1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPAaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATLHbBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 OyHKIMY U TpadUKu

3.1 Oynkuus, cnocoObl 3amanus (yHkuuu. ['paduk ¢ynkumu. B3aunmuo o6paTHBIE




¢yukuuu. YétHelie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHA

Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHWd ¢ynkuumu. Hymn ¢dyHkomm.

[IpomMexxyTkH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 Makcumymbl U MHHUMYMBl (yHKunu. Hawmbonpinee u HauMeHbIIee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 Crenennas GyHKIMs ¢ HaTypaJbHBIM M IIEJIBIM MOKa3aTenaeM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Toukm paspeiBa. AcumntoTrel rpadukoB  ¢GyHkuui. CBoicTBa  (DyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[lpumeHeHre MPOM3BOAHOM K WCCIENOBaHHIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxokaeHne HamOOJbIIero M HaWMEHBUIETO 3HA4YEeHUS (YHKIMH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpain
3) MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmicaresibHas CTATHCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHats! 1 BEKTOpHI
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