MHUHUCTEPCTBO INPOCBEHIEHHUSI POCCUMCKOM ®EJAEPALIMHA

Aenaprament obpasosanun n naykn Kypranckoii o6aactn
Yupasjienne conuanbuoro passurus aamunucrpaunn Ulyuanckoro
MYHHUHNAALHOro okpyra Kyprauckoii obsacrn

PACCMOTPEHO COI''TACOBAHO YTBEPXKJIEHO

Ha 3acelaHH METOJICOBETA 3amecTuTens upextopa o YBP JIMpexTop mKon

[Mporokon Ne 1 -~ Porozuna U.C, wﬁfﬁ Braruanua E.I1.
or 29.08.24r or 29.08.24r or 29.08.24r.

PABOYAS NPOI'PAMMA
(ID 4912175)

yuebHoro npeamera «Auredpa H HAYAIA MATEMATHYECKOT0 AHAIN3A.
Vraybaennsiii yposenb»

Juia obyqatommxes 10 — 11 knaccos

¢. Mecuanckoe 2024



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 YHCJIOBOIO 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 PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI 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 OTIPEIETUTENECH.

[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 GyHKIUMU. 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
¢ynkuud. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHas (QyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM MOKa3zareneM. 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.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCNIEAOBaTeIbHOCTEH. 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.



HemnpeppiBHble GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMOTOTHI
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
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[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 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.

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

YpaBHeHHS U HEPABEHCTBA

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

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI 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 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

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 MCCIEAOBAHNIO (PYHKIMII 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 Wi TpauKoM.

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

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

[Ipumenenue wHTErpanga ajis HAXOXKICHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA 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  WICHA  POCCHUUCKOro  oOIecTBa,  MPEACTaBICHHE 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) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOEeCCHOHAIBHOM — NESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
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 HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH JUJISI PAa3BUTUS LUBUIM3AIMHU, OBJIAJEHUE SI3BIKOM
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
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAIM3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWSA, BHIOMpAaTh HauWboJiee TMOAXOMSIIMUA € y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

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

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

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

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,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS 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 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOIl 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
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JICATCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisaTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonimy ob0ydyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIONTUE
MpeAMETHbIE PEe3yIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
palMOHAJIBHBIX U JCHCTBUTEBHBIX YHUCEI, MOAYJIb JEHCTBUTEIILHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



MPUMEHSTh MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY pe3yJbTaTa BbIYHCICHU;

CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOHO OIEpPHPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOTapu(M YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHITUSMH: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jMYHbIE METOJAbl PEIICHUS palMOHAIBHBIX U JAPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH C IUelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJICHMEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONpENENUTENss 2 X 2 i BBIUHUCICHHS €ro 3HAYEHUS,
NPUMEHSTh ONPEACIIUTENIN i1 PEUIEHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPKCHHUI;



cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HppPAIMOHAJbHBIC, MOKa3aTeJIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MIOCTPOEHHBIE MOJICIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBI (DyHKIIMM, HaumOOJbllee M HAWMMEHbIIee 3HaueHHWEe (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJlbHbIM U LEJIbIM
nokasatesieM, rpaduk KOpHsS N-Oi CTemeHW Kak (QYHKIUH OOpaTHOM CTENeHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas WU JPOOHO-IMHEIHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHMUI;

CBOOOJHO OMNEPHUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB M pealbHON
YKU3HU, BbIpAXXaTh (POPMYJIAMHU 3aBUCUMOCTU MEXKIy BEIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpUuyecKas
mporpeccusi, 0eCKOHEYHO yOBIBArOIasi TeOMETpHIecKasi MPOrPECCHsl, TUHEHHBIN U



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO OIEPUPOBATh TMOHATHEM: (QYHKIWS, HEMpPEPhIBHAS HAa OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIC CYMMBI, MPOW3BEJECHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUPOBATH  MOHSATUSIMHU: MHOXECTBO, OIEpalud  Haj
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyisi OMUCAaHUs PeajbHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHYECKOI0 O0OBEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHbBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJHO OMNEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U II€J0€ YHUCJIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJIIO, 3alUChIBATh
HaTypaJibHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUAMH: KOMIIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYMCa B alreOpandeckod u



TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH pEHICHHMH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHs, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPHUYECKHE YpaBHEHHS U  HEPABEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKCHUSI, YPABHEHUWS, HEPABEHCTBA W HMX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh TI'EOMETpPHUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlIero peuieHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMHUYECKUX, 3ajayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuna;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaBiieHus U depeHInalIbHBIX YPaBHEHUI;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 11




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe pecypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 p
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble u 1enble yncna 10 1
CucTeMBbl pallMOHAILHBIX, HPPAIIHOHABHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3AINS 16 )
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)KGCTBO, ornepany Haa MHOXKECTBAMHU U UX CBOMCTBa

Huarpammel Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O aIlrapara JJisi pCuICHUA 3aaa4

PanmonansHbIe yncaa. OOBIKHOBEHHBIE U JCCATUYHBIC )IpO6I/I, IIPOUCHTHI,
OECKOHEUHbIE MNEPUOAUICCKUC ,I[pO6I/I

Pannonanbhblie yncia. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI,
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

[Ipumenenue apobeii 1 IPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a1a4

BxonHas koHTposbHast paboTa

© 00 N o

HeﬁCTBHTeHBHLIC yuciaa. ParimonanasHbIE U HppalnOHAJIBHBIC YHUCIIa

Apudmerrueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIaMU

11

Mopnynp AEMCTBUTENBHOIO YHACIIA U €T0 CBOMCTBA

HpI/I6J'II/I)KéHHI>Ie BBIUUCJICHUSA, ITPpaBUJIa OKPYIJICHUS, IPUKKUIKA 1 OLICHKA
pe3yiibTara BBIUMCIICHU

S

12

13

14

OCHOBHBIE METO/BI PELIECHUS 1IEJIBIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUM
Y HEPaBEHCTB

OcHoBHBIC MCETOJbI pCHICHUS LCIIbIX U ,Z[pO6HO-paLII/IOHaJ'IBHBIX ypaBHeHI/Iﬁ
1 HCPABCHCTB

OcHoBHBIC MCETOJbI pCHICHUS LCIIbIX U ,Z[pO6HO-paLII/IOHaJ'IBHBIX ypaBHeHI/Iﬁ
1 HCPABCHCTB




MHoOrouneHns! OT OJJHOM EpEMEHHOM. JleleHrne MHOro4IeHa Ha MHOTO4JIEH

15 1
¢ octatkoM. Teopema beszy

16 MHorounieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUH

18 Pemrenne cucreM JTMHEHHBIX YpaBHEHUN

19 Marpuiia cucteMbl JUHEHHBIX ypaBHEHUH. OnpeeanTenb MaTPUILbl 2X2, 1
€ro reOMeTpUYECKUN CMBICII M CBOMCTBA; BEIUMCIIEHUE €TI0 3HAUEHUS

20 Onpenenurens MaTPUILLI 2X2, €T0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUHCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHue onpeenuTeNs A1 PElIeHUs] CUCTEMbI IMHEHHBIX YpaBHEHUIN

22 Perienue npukiagHbIX 3aay ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

23 Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI

24 KontponbHas pabora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA. 1
CucremMpl TMHENHBIX YpaBHEHUN"

o5 OyHK1MsL, criocoOb! 3aJanus GyHKIMU. B3aumMHo oOpaTHbIE (PYHKIIUH. 1
Komnozunus ¢pyHkimit

26 I'padux GpyHkumu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIUN 1

97 OO6nacTh ornpenenaeHus: U MHOXKeCTBO 3HaueHUi pyHkuuu. Hynu dynkunn. 1
IIpoMexyTKH 3HaK IOCTOSIHCTBA

28 Yérnblie u Heu€THble QyHKIMU. [Tepuoanueckue pynkuuu. [pomexyTku 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMHM. Hanbombiee 1 HauMeHblIee 1
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE

30 JIuHeltHast, KBapaTUYHAS ¥ TPOOHO-TUHEWHAS QYHKITUH 1

31 DeMeHTapHOe HCCIeI0BaHuEe U MTOCTPOeHUE rpauKOB 3TUX (YHKIIMN 1

32 DeMeHTapHOe UcCieI0BaHuEe U MTOCTPOeHUE rpauKOB 3TUX (PYHKIIUN 1

33 CreneHs ¢ 11e1bIM TokasareiaeM. buaom Herotona 1




34 Crenens ¢ 1enbIM nokaszareneM. bunom Herotona 1

35 CrenenHas ¢GyHKIMS ¢ HATypaJIbHBIM U LIeJIbIM Noka3areneM. E€ cBoiicTBa 1
u rpadux

36 Kontponbnas padora: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmernieckuil KOpeHb HaTypabHOU CTETIEHH U €r0 CBOIMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COAECPIKAIINX CTEIICHU U KOPHH 1

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKESHUI, COJIEPIKAIINX CTENCHH U KOPHU 1

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTENICHH U KOPHH 1

42 Uppanmonansueie ypaBHeHUs. OCHOBHbBIE METOBI PELICHUS 1
UppalMOHATIBHBIX YPaBHEHUI

43 WppanmonansHbie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS 1
UppalMOHANILHBIX YPaBHEHUI

44 WppanmonansHbie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS 1
UPPAIMOHATLHBIX YPaBHESHUI

45 PaBHOCUIIBHBIE TIEpEXObl B PELIICHIUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUHN HPPAIIMOHAITBHBIX YPaBHEHUH 1

47 PaBHOCUIIbHBIE TIEpEXObI B PEUICHIUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCWIIBHBIE TIEPEXOIbI B PEIICHUN HPPAIMOHATBHBIX YPaBHEHUN 1

49 CoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH KaK PYHKIIMH 0OpaTHOW CTEHeHH 1
C HaTypaJIbHBIM TIOKa3aTeIeM

50 CoiicTBa 1 rpaduK KOpHS N-O CTENEeHH KaK PYHKIIMH 0OpaTHOW CTENeHH 1
C HaTypaJbHBIM MTOKA3aTeIeM

51 Kontponbras padota: "CBoiicTBa u rpaduk KOpHS N-0i CTENEHH. 1
HppannonainbHbie ypaBHEHUA"

52 CreneHs C palmoOHaIbLHBIM MTOKA3aTeNeM U e€ CBOMCTBA

53 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




o4 Crenenb ¢ palliOHAIBHBIM MMOKa3aTeNeM U €€ CBOMCTBA 1
55 [TokazarenpHas GyHKIM, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMK IS pELICHUs] YpaBHEHUH 1
o7 Hcnonp3oBanue rpaduka GyHKIMK A1 pELICHUs] ypaBHEHUH 1
58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEILIEHUS 0KA3aTEeIbHBIX 1
ypaBHEHUI
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHH
50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI pEILIEHUs T0KA3aTEIbHBIX 1
ypaBHEHUH
61 Konrtpomnbnas pabora: "[lokazatenbHast Gynkius. [lokazaTenbHbie 1
ypaBHeHUs"
62 Jlorapudm gucna. CpoiicTsa iorapupma 1
63 Jlorapudm uucna. CpoiicTBa orapudma 1
64 Jlorapudm uncna. CoiictBa norapupma 1
65 JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH(PMBI 1
67 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI 1
68 [IpeobpazoBaHme BEIpaXKEHUH, COICPIKANIUX JTOTAPHPMBI 1
69 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI 1
70 Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk 1
71 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U rpaduk 1
72 Hcnonb3oBanue rpaduka GyHKIMK IS pELIeHUs] ypaBHEHUH 1
73 Wcnonp3oBanue rpaduka QyHKINN I pelIeHUs] ypaBHEHUI 1
74 Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1

Jorapu(pMHUUECKUX yYpaBHEHUN




Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHUS

75 . 1
Jorapu()MUYECKUX YpaBHEHUH

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS 1
norapuMUYECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUH JIOTapH(PMUUECKIX YpaBHEHUH

78 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIICHUH JOTapU(PMUUECKUX YPaBHECHUN

79 Kontponbnas padota: "Jlorapudpmuueckas ¢pyakuus. Jlorapudmuaeckue 1
ypaBHeHUs"

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

81 Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI€HC YMCIOBOI'O apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC M apKTaHTCHC YHCIOBOTO apryMeHTa 1

84 TpuronomeTpuueckas OKpyKHOCTb, OTIpE/ICIICHHE TPUTOHOMETPUIECKIX 1
(bYHKIHIA YMCIIOBOTO apryMeHTa

85 Tpuronomerpuveckast OKpy>KHOCTb, ONPEACIICHHE TPUTOHOMETPUIECKIX 1
(GyHKIMI YKCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

92 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

93 KouTtpossHas padora: "TpHrOHOMETPHIECKHE BBIPAKEHHUS» 1

94 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN 1

95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1




96 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
97 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
98 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
99 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1
100 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
101 Konrponsnas pabdora: "Tpuronomerpuyeckie ypaBHeHHS" 1
102 ITocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIEN0BaTeNbHOCTEH. MeTon 1
MaTeMaTHYeCKON HHAYKIIUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BaTeNbHOCTH. VicTOpHs aHanm3a 1
0ECKOHEYHO MaJIbIX
104 Apudmerrdeckas Iporpeccus 1
105 ['eomerpuueckas mporpeccus 1
106 BeckoneuHo yObIBaromIasi reOMETpUIECKasi IPOTrPECCUst 1
107 Cymma OeckoHEYHO yOBIBarOIIEH reOMEeTPHUECKON MPOTrPECCHH 1
108 JIMHEWHBIN U 3KCITOHEHIMAIBHBIN pocT. Yncio e. opmysia CIOKHBIX 1
MIPOIICHTOB
109 JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uncio e. dopmyiia CI0KHBIX 1
MIPOLIEHTOB
110 Vcnonp30BaHne POTPECCHH TS PEICHUS PEAThHBIX 33134 MPUKIIaTHOTO 1
XapakTepa
111 Kontponbnas padota: "[locinenoBarenbHOCTH U Tporpeccuu’” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 1
113 Touka pa3pbiBa. AcUMNTOTHI TpauKoB PyHKINN 1
114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
116 MeTtoa MHTEpPBAJIOB ISl PEIIEHNS HEPABEHCTB 1




117 Meroa UHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1
118 Metoa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIMHN ISl peIICHHs 3a/1a4 1
120 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLWHN IS pEIICHHS 3324 1
121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHOU K TpaQuKy GyHKIUN 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU 1
126 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH 1
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 1
128 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIIUU (PYHKITUI 1
129 [IpousBoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3UIIUU (YHKITHI 1
130 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIINU (PYHKITUI 1
131 KonrtponsHas padora: "[IpouszBoanas” 1 1
132 [ToBTOpeHME, 0000IIEHNE, cHCTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
133 [ToBTOpeHme, 00600mEeHNe, cucTeMaTH3anus 3HaHni: "OyHKIn" 1
134 HToroBasi KOHTpoJIbHASA paboTa 1 1
135 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AINS 3HAHU T 1
136 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
n/n Tewa ypoka Bcero Konrpobibie o0pa3oBaTe/bHbIE
padoThI pecypes:
1 [IpuMeHeHHne NPOU3BOIHON K MCCIEI0BAaHUIO (DYHKIIMHA HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
2 [TpumMeHeHre TPOU3BOTHON K UCCIEIOBAHNIO (DYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
3 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
4 [IpumMeHeHHne NpOU3BOIHON K HCCIEeI0BaHUIO (YHKIMHA HAa MOHOTOHHOCTh 1
U DKCTPEMYMBI
5 [TpumMeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
5 [IpumeHeHne Mponu3BOJHON K HCCIEeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
7 BxoaHast koHTposbHast paboTa 1 1
8 Haxoxnaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHUs HETIPEPhIBHOM 1
(GYHKIIMM Ha OTpe3Ke
9 HaxoxxaeHre HauOobIIero 1 HAMMEHbIIET0 3HAYeHUs HENPEPbIBHOMN 1
(GYHKIIUHM Ha OTpe3Ke
10 Haxoxxnenre HanOobIIero 1 HAMMEHbIIETO 3HAYSHUs] HEPEPhIBHOM 1
(GyHKIMU Ha OTpe3Ke
11 Haxoxaenne HauboIb111ero 1 HaMMEHbILIEro 3HaYeHHsI HETIPEPbIBHOM 1
(GYHKIIMHM Ha OTpe3Ke
12 HaxoxxaeHne HanOoJbIIero 1 HAMMEHbIIET0 3HAYSHUs HENPEPhIBHOM 1




(GbyHKINU Ha OTpE3Ke

HpI/IMeHCHI/Ie HpOHSBOI[HOﬁ JJI1 HAaXOXACHHA HAMITYUHIEro pEIICHUA B

13 1
MPUKIIAJAHBIX 3a7a4ax

14 [TpuMeHeHHe TPOU3BOIHOMN AJIs1 HAXOXKAEHUS HAWITYYLIEero PeleH s B 1
MPUKJIAJHBIX 3a7a4ax

15 [TpumeHeHne TpOU3BOTHOMN /ISl ONPECTICHHSI CKOPOCTU M YCKOPEHHS 1
nporiecca, 3alaHHOT0 (GOPMYIIOH Ui rpadhukomM

16 IIpuMeHeHre TPOU3BOIHON AJISl ONIPEENICHHUS] CKOPOCTH U YCKOPEHHS 1
nporiecca, 3aJaHHOTO (GOPMYIIOi Hil rpaduKkomM

17 Kommnosurus ¢yHkimit 1

18 Komnozumust GyHKImit 1

19 Kommnosurus ¢yHkimit 1

20 I'eomerpuueckue 0Opa3bl ypaBHEHHI HAa KOOPAMHATHON TIOCKOCTH 1

21 I'eomeTpuueckue o0pa3bl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH 1

29 KonTponbnas padora: "UccnenoBanue QyHKIMM ¢ TOMOIIbIO 1
MIPOU3BOTHOM"

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [IepBooOpaznble anemeHTapHbIX (QyHKIUH. [IpaBuna HaxoxaeHNs 1
epBOOOPA3HBIX

o5 [IepBooOpaznble anemeHTapHbIX GyHKIMH. [IpaBuna HaxoXaeHUS 1
epBOOOPA3HBIX

26 Wuterpan. ['eomeTpuyeckuii CMbICI HHTErpaia 1

27 Brruucnenue onpenenénnoro uHTerpana mo hopmyne Herotona-Jleiouuma 1

28 Brruucnenue onpenenéHnoro unrerpaia mno gopmyne Hototona-JleitOnuma 1

29 [TpumeHeHne UHTETpaNa Al HaXOXKACHUS TUTOMAIEH TIOCKUX QHUTYD 1

30 [TpumeHeHue UHTErpaia A1 HaXOXKACHUS 00bEMOB F€OMETPUUECKUX Tell 1

31 [Ipumeps! pemennii AuddepeHnnaIbHbIX YpaBHEHHM 1




32 [Tpumeps! pemenuit qudepeHnanTbHbIX YpaBHEHUN 1

33 MareMaTHuecKkoe MOJICIIMPOBAHUE PEATIbHBIX MTPOLIECCOB C TOMOILBIO 1
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan” 1

35 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1

36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1

37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

39 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C HOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

42 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

48 KonrtponbHas pabdora: "['paduku TpUroHOMETpHUECKUX ()YHKIHHA. 1
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IBI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1

51 OcHOBHBIE METOIbI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1




53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PELICHHS JIOTApU(PMHUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METOJIbI PEIICHHS UPPAIIIOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEILICHHS UPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIbI PEIICHHS UPPAIIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHUS UPPALIOHAILHBIX HEPABEHCTB 1
61 I'padmueckue MeToAbl pelieHUs UpPAIMOHATBHBIX YpaBHEHUN 1
62 KontponsHas pabdora: «MppanmoHaibHbIe HEPAaBEHCTBA» 1
63 I'padmueckue MeToAbl pelieHus MoKa3aTeNbHbIX YpaBHEHUI 1
64 I'paduueckue METOIBI PELICHNS TOKA3aTEIbHBIX HEPABECHCTB 1
65 I'padmueckue MeToabl pemieHus TorapupMUIECKIX ypaBHEHUN 1
66 I'paduueckue METOIBI PeICHNS JTOTAPHPMHUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUIECKIX HEPABEHCTB 1
68 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX 1
ypaBHEHUH
69 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX 1
ypaBHEHHH
70 I'paduueckue MeToIbl pelIeHNs oKa3aTeIbHbIX U JJOTapu(PMUIECKUX 1
HEPaBEHCTB
7 I'paduueckue METOIBI PEIICHNS TOKA3aTEIbHBIX U JIOTApU(PMUICCKUX 1
HEPaBEHCTB
72 KonTponbnas pabota: "[lokazarensHble U IorapupMuieckie HepaBeHCTBa" 1
73 KommekcHble uncna. Anrebpandeckas 1 TPUTOHOMETpHUECcKask OpMbI 1

3allMCU KOMIIJICKCHOT'O YHCJia




KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHYECKask (pOPMBI

“ 3aMnyucy KOMIUIEKCHOTO YHciia 1
75 Apudmernieckre onepannuy ¢ KOMIUIEKCHBIMHU YUCIaAMU 1
76 Apudmerndeckue ornepanuy ¢ KOMIJIEKCHBIMA YMCIIAMH 1
7 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
78 N3o0pakeHne KOMIUIEKCHBIX YHUCE Ha KOOPAUHATHOM IIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHUCIa 1
80 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO YKCiIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS PelIeHNsT GU3NIECKUX U 1
reOMETPHYECKUX 33]a4
82 KontposbHas padora: "KomriekcHbie uncia" 1
83 HatypanbHble u 1esbie uncia 1
84 HarypanbHble u 1enble ynucna 1
85 [IpumeHeHne MpU3HAKOB AETUMOCTH IIENIbIX YHCET 1
86 [TpumMeHeHne NPU3HAKOB IETMMOCTH TIEITBIX YUCET 1
87 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl m HOK 1
88 [Tpumenenne mpu3HakoB aeauMocty 1enbix gucen: HOJl u HOK 1
89 [TpuMeHeHne NTPU3HAKOB JIETUMOCTH IEIIBIX YUCEN: OCTATKU MO0 MOJTYJIIO 1
90 [IpuMeHeHne NPU3HAKOB ACIUMOCTH HEIBIX YHCEI: OCTATKH 110 MOIYITIO 1
o1 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIbIX YHCeN: alropuT™ EBknnna ans 1
pelIeHurs 3a1a4 B LIEJIbIX YHCITaxX
92 KonTposnbras padota: "Teopus 1enbix qucen" 1
93 CucteMa 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U 1
CHCTEMBI-CIICICTBHUS
94 CucrteMa ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U 1

CUCTCMBI-CIICACTBUA




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKYHHOCTGI;'I panrOHaJIbHBIX

95 . 1
ypaBHEHHH

9 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MPPAIlMOHAIBHBIX 1
YpaBHEHUU

97 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX 1
ypaBHEHUU

08 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX 1
ypaBHEHUI

99 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(pMUUECKUX 1
YpaBHEHUU

100 OCHOBHbBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH JI0rapupMHUUECcKuX 1
ypaBHEHUH
[IpuMeHeHne CHCTEM K PelIeHUI0 MaTeMaTHYeCKHX 3a7a4 v 3a7a4 13

101 pa3nuyHbIX 001acTell HAYKH U PEeATbHOM KU3HH, HHTEPIPETAINs 1
IIOJTyYEHHBIX PE3yJIbTaTOB
[TpuMeHeHne CHCTEM K PelIeHUI0 MaTeMaTHYECKIX 3aad 1 3a7a4 13

102 pa3nM4HBIX 001acTell HAYKH U pEeATbHOM KU3HU, HHTEPIPETAINs 1
MOJTyYCHHBIX PE3yJIbTaTOB
[IpuMeHeHne HEpaBEHCTB K PELICHUIO MaTeMAaTHUECKUX 3a/1ad U 3a/1a4 U3

103 pa3MYHBIX 001aCTe HAYKH U peaTbHOW KU3HH, UHTEPIPETAIHS 1
MOJTyYCHHBIX PE3yJIbTaTOB

104 KontponbHas padora: "CucremMsl palliOHAIbHBIX, UPPALIMOHAIBHBIX 1
MoKa3aTeIbHbIX U JIOTapu(PMUUIECKUX YpaBHEHHH"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu 1

106 PanmonanbHbIe HEpaBEHCTBA ¢ TapaMeTpaMu 1

107 PanvoHnaneHbIE CHCTEMBI € TapaMeTpaMHu 1

108 HppaimonanbHble ypaBHEHNS, HEPABEHCTBA C TapaMeTpaMu 1

109 HppanmoHaibHbIe CHCTEMBI C TTapaMeTpaMu 1




110 ITokasaTenbHble ypaBHEHUS, HEPABEHCTBA C lTapaMeTpamMu 1

111 IToka3zaTenbHBIE CHCTEMBI C TTapAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C TTapaMeTpaMu 1

113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpuueckre ypaBHEHHUS C ITapaMeTpamMu 1

115 TpuronomeTpuueckre HEPaBeHCTBA C IAPAMETPAMHU 1

116 TpuronomeTpuuecKkre CUCTEMBI C TTapaMeTpaMu 1

117 [TocTpoeHue 1 UCCIIeJIOBaHUE MATEMATHUECKUX MOJICIICH PeaTbHBIX 1
CUTYyalllil C MOMOILBI YPAaBHEHUH C TapaMeTpaMu

118 [TocTpoeHue u uccaea0BaHUE MATEMATHIECKUX MOJICTICH peallbHBIX 1
CUTYaIU# C OMOIIBIO CUCTEM YPaBHEHH ¢ apaMeTpamu

119 [TocTpoeHue 1 UCCIIeJOBaHUE MATEMATHUECKUX MOJICIICH PeaTbHBIX 1
CUTYaIU# C IOMOIIBIO CUCTEM YPaBHEHHH ¢ apaMeTpamu

120 Kontponbnas padota: "3agauu ¢ napamerpamu’

121 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpenue, 0600IIEeHNEe, CUCTEMATU3AIMS 3HaHU: "Y paBHEeHUS "

123 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIUs 3HaHUH: "Y paBHEHUSI. 1
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600MIeHNE, cCcTeMaTH3anus 3Hanuii: "HepaBencraa"

125 [ToBTOpeHnue, 0606meHne, cucreMaTu3anus 3Hanui: "HepaBenctna"

126 [ToBTOpeHmEe, 00600MmEeHNe, cucTeMaTH3alus 3Hannii: "HepaBencTra"

127 [ToBTOpenue, 0600IIEeHNe, cucTemMaTu3anus 3Hanuii: "[Ipon3BoaHas u e€ 1
npuMeHeHne"

128 [ToBTOpenue, 06006meHne, cuctemaTu3anus 3Hanuii: "[IponsBoanas u e€ 1
npuMeHeHue"

129 [ToBTOpenue, 0600meHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u eé 1

IpuMeHeHue"




[ToBTOpeHME, 06001mEeHNe, cucTeMaTH3alus 3Hanuii: "MHTerpan u ero

130 ! 1
MIPUMECHCHHE

131 [ToBTrOopenue, o600IeHNE, cUcTEeMaTH3aIMs 3HaHUi: "OyHKIUN" 1
132 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3alKsl 3HaHu: "OyHKIun" 1
133 [ToBTOpeHmEe, 006001mEeHNe, cucTeMaTu3anus 3HaHui: "Oyakun" 1
134 ITosTOpeHue, 0600IIcHNE, CHCTEMaTH3aNus 3HaHui: "DyHKIun" 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 11




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

* Maremaruka. Anredpa ¥ Hadaja MaTEMaTHYECKOTO aHaIu3a; yriyojieHHoe ooydyenue, 10
kiacce/ Mepsznsik A.I'., Homuposckuit J[.A., [TomsikoB B.M.; mox penakmueii [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuit ieHTp « BEHTAHA-I'PADy;
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

* MaremaTuka. Anredpa 1 Hadaia MaTeMaTHYECKOTo aHANIN3a; yriryoiaenHoe odyuenue, 11
kiacc/ Mepansak A.l'., Homuposckuii JI.A., [TomsikoB B.M.; nox penaknueii [lomonsckoro B.E.,
OO61ecTBO ¢ orpaHM4eHHOM oTBeTcTBEHHOCThIO M3naTensckuil nentp «BEHTAHA-I'PA®D»;
AxrmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue)

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

. Maremaruka. AnreOpa ¥ Hayajia MaTeMaTHICCKOT0 aHaIK3a; yriryojieHHoe ooyuenue, 10
kiacc/ Mepansik A.I'., Homuposckuii J[.A., [TomsikoB B.M.; mox penakmueii [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON O0TBETCTBEHHOCTRIO M3marenbckuii ieHTp « BEHTAHA-T'PADy;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

* Marematuka. Anrebpa v Hayasia MaTeMaTHYECKOTO aHalu3a; yriayoiennoe ooyyenue, 11
knacc/ Mepansik A.I'., Homuposckuii JI.A., TTonskoB B.M.; mox pegakmueii [Togonsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTRIO M3marenbckuii ieHTp « BEHTAHA-T'PADy;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






