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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
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
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 U ONepaluu: JeJIeHHe 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.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
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
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX 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 copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
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 rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHUs 3a1ad U3 APYruX 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 (hOpMyJaMu 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 aBTOpax.

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 CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
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 YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN 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
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[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

@®yHkus, crnocodbl 3agaHus (QyHKouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

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

CreneHHas (QyHKIMS ¢ HATypaldbHBIM U LEJNbIM OKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 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.

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

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



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

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 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 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN 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
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'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 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,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karolierl cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATTU3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBHIM, OOBIACHITh IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICS TOJYYUT CIECAYIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NPUOTUKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN 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,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, 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(PUIMEHTaMu, KOPHM MHOIOYI€Ha, 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,
MCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCICHHUS €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
Jorapu(pMUYECKUX BbIPAKEHUI;

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

MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKHUE (HOPMYIIBI sl MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;



cBOOOJIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHkuuu U rpapuku:

CBOOOJIHO ONEpPUPOBATh MOHIATUAMU: (PYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (PYHKIUM, KoMMO3ulMs QyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKITUI;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHAMYMBI (DYHKITMH, HauOoJblllee W HaWMEHbIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYypaIbHBIM H
HeabIM ToKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTENeHH Kak (QyHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaTWdHAs W JIPOOHO-TMHECHHAsA
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHKE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs U JorapudMuyecKas
byHKIMUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOJHO ONEPHPOBATH TIOHIATHAMHU: TPUTOHOMETPUYECKAS OKPYXHOCTD,
OTIpeJICICHHE TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA Ji1  UCCIIENOBAaHUS TIPOLIECCOB |
3aBUCUMOCTEH TIPH PEIICHUH 3aJa4 U3 APYTHX y4eOHBIX MPEIMETOB M PEaTbHOMN
YKU3HHM, BBIpAXXaTh (OPMYIIaMH 3aBUCHMOCTH MEKy BETMYNHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOJTHO OMEPUPOBATH TOHATHAMU: apuMeTHUecKas M TreoMeTphuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUUeCcKasi MPOTrPeCcCus, TMHCHHBIA U
AKCIIOHEHITUATBLHBIA POCT, (OpMYyIa CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh TPOTPECCUU ISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 3a/IaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTeMaTHYeCKOro aHajim3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;



CBOOOJHO OIEpPUpPOBATh TMOHATHUSMHU: HENPEPbIBHBIE (DYHKUWH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOMIHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIH,

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICI MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  TMOHATHSAMHU:  MHOXECTBO, OINEpaluud  Haj
MHO>KECTBaMU;

UCITIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONIMCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kiacce oOydaromuiicss HOJYYUT ClEIYIOIIME
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIUu3a»:

Yuciia ¥ BbIYHCICHHSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh NMPU3HAKU JEIMMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX 4Mcen s pelIieHus 3a1ay, IPUMEHSTh
anroput™ EBKnuza;

cBOOOIHO OMNEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOOJHO OMEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKOW (hOpME, BBIMOJIHATH ApUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO ONEPHUPOBATH MOHSTUSIMHU: HpPpALMOHAIIBHBIC, MMOKa3aTeJbHbIC U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYILIECTBISITh OTOOp KOpHEH TpH pEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl Il PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;



cBOOOHO ONEPUPOBATh MOHATHIMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI 1 COBOKYIMHOCTEW pallMOHANbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX H
Jorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pewars palMOHAJIBHEIE, UppalroOHaIbHbIE, IIOKAa3aTeJIbHBIE,
jgorapuMuyueckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

IPUMEHATH TpauyecKue METO/BI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IIapaMeTpaMu;

MOJIEJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDOKECHHSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHMEM almapara ainreOpsl,
WHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKd KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKHUX
byHKIMH;

OPUMEHATh (YHKUMW JJI1 MOJETUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh NMPOU3BOJIHYIO JUIsl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaMOOJIbIIEe U HAMMEHbIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IPOU3BOJHYIO JUIS HAXOXKJICHHS HAWIy4ylIero peuieHus B
NPUKIAAHBIX, B TOM YHCIE€ COLMAIbHO-DKOHOMHYECKHMX, 3ajadax, s
ONpENENEeHUs] CKOPOCTH U YCKOPEHHsS Mpoliecca, 3aJaHHOro (QopMyloNd uiau
rpaukom;

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEePBOOOpa3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJUTh TJIOLIAAHN MIIOCKUX (DUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA IpPUMEPE
coctaByieHust T PepeHITNATbHBIX YPaBHEHUN;

pemars NpUKIaJHble 3a7a4d, B TOM YHUCJIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

KoanuecTBo 4acoB

HaunmenoBanmue
pa3aeyioB U TeM Bcer KoHTpoJbHBI
MPOrpamMMmbl 0 e padoThl

MHoXxecTBO
IEeUCTBUTEIbHBIX
qucena. MHOrO4ICHBI.
PanmonansHbIe
YpaBHEHUS U

24 1

HEpaBEHCTBA.
Cucrembl TUHEHHBIX
ypaBHEHUH

IIpakTHYecku
e padoThbl

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

OyHKIMH U rpaduKy.
Crenennast G yHKIIHAA

yru 12 1
C LIEJIBIM

IIOKa3aTcjICM

Apudmermueckuit
KOpeHb N-0i1
CTEIICHHU. 15 1
HUppauunonansHeie
YpaBHEHUSA

IlokazaTenbHas

hyHKIHSL.
[TokazaTenbHbIe

10 1

YpaBHEHUS

Jlorapudmuyeckas

hyHKIHSL.
Jlorapudmuyeckue

18 1

YpaBHEHUS

Tpuronomerpuyecku
€ BBIPAKEHUS U 22 1
ypaBHEHUsI

ITocenoBaTrenpbHOCTH 10 1
Y TIPOTPECCUU

HenpepriBabie
byHKIUH. 20 1
IIpousBoanas

IloBTOpEHME,
0000111EHHE,
CHCTeMaTH3aIUs
3HAHUU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136 10




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Uccnenosanue
byHKIHH ¢
MTOMOIIIBIO
IIPOU3BOJHOM

[TepBooOpasnas u
UHTETpal

KoaunuecTBO 4acoB

Bcer KoHTpobHBI

0 e padoThl

22 1

12 1

[MpakTuyeckn
e padoTsl

DJIeKTPOHHbIE
(umdpposbie)
oOpa3oBaTeJIbHbI
e pecypchbl

I'padpuxu
TPUTOHOMETPHUCCKHU
X (PYHKIIHIA.
TpuroHoMeTpHYECKU
€ HepaBEHCTBA

14 1

Hppanuonanbusle,
IIOKa3aTeNbHbIE U
JorapupmMuyecKue
HEPABEHCTBA

24 1

KommiiekcHble umcia

HarypanbHble u
LIeJIbIE YNCIIa

CucreMsl
palMOHAIbHBIX,
MPPALMOHATIBHBIX
MOKAa3aTeNIbHEBIX U
norapuGpMUUEcKUX
ypaBHEHUU

3agauu ¢
napameTpamu

10 1

10 1

12 1

16 1

[ToBTOpEHwUeE,
o0oO1Ienue,
CHCTEMAaTHU3alIH
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

136 10







INOYPOYHOE IVNIAHUPOBAHMUE
10 A KJIACC
Yuurean: MaexxoBa I'.HU.

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Jara
U3YYEeHUS

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U
UX CBOMCTBa

02.09.2024

Huarpammsbl Ditnepa-Benna

[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmnapara JJs pelleHus 3a1aq

02.09.2024

04.09.2024

Parmonanbubie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE ApOOH, IPOLIEHTHI,
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

04.09.2024

Parnmonanbshble uncia. OObIKHOBEHHBIE U
JeCATUYHbIE APOOH, IPOLIEHTEHI,
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH

[IpumeneHnue npoOeli U IPOLIEHTOB IS
penieHus TPUKIAIHBIX 3a7a9

09.09.2024

09.09.2024

[Ipumenenue apobeii u NPOLEHTOB IS
peuIeHus NPUKIaAHbIX 3a1a4

11.09.2024

HeicTBuTenbHble yncia. PalimoHaabHbie U
HWppalUOHAIIbHBIC YKCIIa
ApudmeTrueckue omneparum ¢
JIEVICTBUTENbHBIMA YHCIaMU

11.09.2024

16.09.2024

10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €TI0
CBOMCTBA

16.09.2024

11

12

13

[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METOBI PEILIEHUS LENBIX U
JIpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METO/BI PELIEHUS LENBIX U
JIpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

18.09.2024

18.09.2024

14

OcHOBHEBIE METO/JbI pCHICHUSA LCIIbIX U
JNpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2024

15

MHOrowIieHsl OT OAHON MEPEMEHHOM.
Jlenenue MHOTO4YJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

23.09.2024




MHOTO4JIEHBI C LENbIMA KO PHUIIHMEHTAMH.

16 25.09.2024
Teopema Buera

17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 25.09.2024

18 Pemenue cucreM nmuHEHHBIX YpaBHEHUN 30.09.2024
Martpuua cucTeMsl JINHEWHBIX YPaBHEHUM.

19 Ornpenenurens IiflanI/II_ILI 2X2, E:ro 30.09.2024
TE€OMETPUUYECKUN CMBICIT M CBOHCTBA;
BBIYHCIICHHE €T0 3HAUCHUS
Ornpenenurens MaTPUII 2X2, €r0

20 F€OMETPUUYECKHUM CMBICT U CBOICTBA; 02.10.2024
BBIYHMCIICHHE €0 3HAYCHUS

21 [Ipumenenue ounpez[ennTeJm I[J'i}l pereHus 02.10.2024
CUCTEMBI JINHEWHBIX YPaBHCHUM

99 Pemenue HpI/IK\J"IaI[HLIX 3a1a4 CUHOMOH.ILIO 07.10.2024
CUCTEMBI JINHEHHBIX ypaBHEHUN

93 Pemenue HpHKiIB,IIHLIX 3a1a4 CUHOMOHIBIO 07.10.2024
CUCTEMBI JINHEHHBIX ypaBHECHUHN
KontposbHas padota: "PanronansHbie

24 ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 09.10.2024
JUHENHBIX YypaBHEHUH"
OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.

25 Bzaumno obpatusie pynkiun. Kommnosumus 09.10.2024
byHKIUH

26 I'paduk pynkmu. nemeHTapHbIC ) 14.10.2024
npeoOpa3oBanus rpadukoB GyHKINN
OO6macth ornpeaesieHust © MHOXECTBO

27 3HaueHnit pynkiuu. Hynu Qyskmmm. 14.10.2024
[TpoMexyTKH 3HaK TIOCTOSTHCTBA
YéETHble ¥ HeYETHBIE PYHKIIHH.

28 [lepuonnueckue pynkuuu. [IpomexyTku 16.10.2024
MOHOTOHHOCTH (DYHKITH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HawnbGonbiiee 1 HauMeHbIIIee 3HAUCHUE 16.10.2024
(GYHKITUN Ha IPOMEKYTKE

30 HI/IHefIHaSI, KBaJ[paTUdHas U JPOOHO- 91.10.2024
nuHerHas QyHKIIU

31 DJIEeMEHTapHOE UCCIEOBAHUE U ) 91.10.2024
MOCTpOeHUE TPaPUKOB ITUX HYHKIIUNA

39 DneMeHTapHOe UCCIIeIOBaHNE U ) 93.10.2024
MocTpoeHue rpadukoB dTUX QYHKITUH

33 CremneHs ¢ LEIbIM MOKa3aTejaeM. buHom 93.10.2024
HsroTona

34 CrerneHb ¢ IEJIbIM TOKa3zarejaeM. buHoM




Hrrotona

CrenenHast GyHKIIUS C HATypalIbHBIM U

3 1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas
¢bynkus. E€ cBoiicta u rpaduk”

37 Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIIEHU U ero CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPATbHOM
CTEIICHU U ero CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTEIICHU U KOPHH

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIeprKaIlMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIeprKaIlMX CTENEHU U KOPHU
WppanumonansHeie ypaBHeHUsA. OCHOBHbIE

42 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/]Ibl pEeIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
MppalMOHATIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
MppalMOHATIbHBIX YpaBHEHUI
CBoiicTBa u rpaduk KOpHs N-0if cTeneHn

49 Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJIbHBIM IOKa3aTelIeM
CoiicTBa 1 rpa@ K KOpHS N-Oi CTENeHU

50 KakK (QyHKIIMM OOpaTHOM CTETICHHU C
HaTypaJIbHBIM IOKa3aTelIeM
KonTponbnas padora: "CsoiictBa u rpaduk

o1 KOpHs N-o¥ creneHu. ppanroHanbHbIe
ypaBHeHUA"

59 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM U

€€ CBOICTBa




CrereHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

53 . . 1
e€ cBolicTBa

54 CreneHb ¢ paliiOHAJILHBIM TIOKa3aTeleM U 1
e€ cBolicTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOMCTBA 1
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMN 115 1
pelIeHNs] ypaBHEHUM

57 Hcnons3oBanue rpaduka QyHKIIUU s 1
pelIeHHs ypaBHEHHUN
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUA. OCHOBHbBIE

60 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbnas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa orapudpma 1

63 Jlorapudwm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uucna. CoiicTBa jJorapudpma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

67 [IpeoOpa3oBaHue BbIpaKeHHH, COEepIKaLIUX 1
norapu@mbl

68 [IpeoOpa3oBaHue BbIpaKeHHH, COAepIKaALIUX 1
Jorapu@msl

69 [IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas GpyHKIuUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHEeHUH

73 Hcnons3zoBanne rpaduka QyHKIIUN 115 1
peleHus ypaBHEHHIA

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1

METO/Ibl pelIeHns JorapupMuIecKux




YpaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX 1
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHHsI. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX 1
YpaBHEHUU

77 PaBHOCHIIBHBIE NTEPEXO/IbI B PEILICHUU 1
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1
norapu(MUYECKUX ypaBHEHUI

79 Kontposnbnas padota: "Jlorapupmuueckas 1
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC 1
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTpeJieIeHUe TPUTOHOMETPHYECKHIX 1
(GyHKIMI YKMCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

85 OTpeieNICHUEe TPUTOHOMETPUICCKIX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHU I

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemrenne TpuroHoMeTpru4EeCKUX YpaBHEHUN

95 Pemrenne TpuroHOMETpHUUECKUX YpaBHEHHUN

96 Perienue TpUroHOMETPHUECKUX YpaBHEHUN




97 PemreHne TpUroHOMETPUYECKUX YPaBHEHUU 1

98 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1
KonTponbHas pabora:

101 "TpuUroHOMETPUYECKUE BHIPAKCHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3adaHUS

102 ocjieqoBareapbHocTell. MeTox 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIC

103 moclie0BaTebHOCTH. VicTopust aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nmporpeccus

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast 1
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei 1
reOMETPHUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHUMAIIbHBIA POCT. 1
Hucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U SKCIIOHEHIIMATIbHBIA POCT. 1
Hucno e. DopMyra CI0KHBIX POLEHTOB

110 Vcnonb30BaHue NPOrpeccuu Jis peLeHus 1
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

111 KonTponbHas padora: 1
"[TocnenoBaTenbHOCTH U TIpOrpeccHu’”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB 1
byHKIUH

114 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA 1
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA 1
OTpE3Ke

116 MeTtoa HHTEPBAIOB TSI PEIICHHSI 1
HEPaBEHCTB

117 MeTo HHTEPBAJIOB IS PETICHHSI 1
HEPaBEHCTB

118 MeTo HHTEPBAJIOB JUISI pEILICHHS 1
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1

GyHKIUH 1715 peleHus 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 . 1
GbyHKIUHN 1715 petieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIC PYHKIUU 1

122 OHpGILCJ‘ICHHf, F€OMETPUUYECKUN CMBICIT 1
MIPOU3BOTHOM

123 Onpe):[eneHHf, (bu3HUeCKul CMBICTT 1
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
byHKIHH

126 [Tpon3BoaHBIE AIIEMEHTAPHBIX (HYHKIUN

127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN

128 [Tpou3BoaHast CyMMBI, POU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

129 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

130 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "YpaBHeHUs"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

134 WroroBas koHTpoJsIbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne JlaTa

uudgponbie
n/  Tema ypoka Bcer Konrpoasn IIpakruuec = H3Y4YeH

oOpa3oBareJib
n 0 ble paboThI Kue padorpr | HMd

HbIe pecypchl

[Ipumenenue

IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKUIMA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIIEI0BAHUIO
byHKIHMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI
IIpumeHeHue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI




Haxoxnenue
HauOOJIBIIEro U
HAaUMEHBILIETO
3HAYECHUS
HENPEPBIBHOU
GyHKIIUY Ha
OTpEe3Ke
Haxoxnenue
HauOOJIBIIEr0 U
HAUMEHBIIIETO
3HAYCHHUS
HEIPEPBIBHON
GyHKIIUY Ha
OTpEe3Ke

Haxoxnenne
HanOOJIBIIIETO U
HAWMEHBIIIETO
3HAYCHUS
HEeMPEpPhIBHOU

byHKIIMN Ha
OTpe3Ke

10

11

12

Haxoxnenmne
HauOOJIBIIEro U
HaVMEHBIIIETO
3HAUCHUS
HEIIPEPBIBHOU
byHKIIUY Ha
OTpE3Ke
Haxoxnenue
HauOOJIBIIIETO U
HauMEHBIIIETO
3HAUCHUS
HEMPEPBIBHOU
byHKIIMHA HA
OTpe3Ke
Haxoxnaenue
HAHOOJIBIIIETO U
HaVMEHDBIIIETO
3HAYEHUS
HEIPEPBIBHON

byHKIIMHA HA
OTpe3Ke




13

14

[Ipumenenue
TIPOU3BOTHON JIJIsSt
HAXOXKJICHUS
HaWJTy4IIero 1
pelIeHus B

TIPHUKJTATHBIX

3agadax

[Ipumenenue
MIPOU3BOTHOM IS
HaXO0X/IEHUs
HaWJIy4lIero 1
pelieHus B

HPUKIIAIHBIX

3a/a4ax

15

16

[IpumeHeHne
MIPOU3BOAHON IS
ONpeeICHUs

CKOPOCTH H

YCKOpEHUs 1
nporecca,

3alaHHOTO

bopmynoi unu
rpaduxkom

IIpumeHeHune
IIPOU3BOIHOU IS
OIpeIeICHUS

CKOPOCTH U

YCKOpEHUS 1
nporecca,

3a/IaHHOTO

dbopmynoit umm
rpaduxkom

17

18

Kommoszumus
byHKIMMA
Kommnoszumus
byHKIII

19

Kommosumus
byHKIMMA

20

I'eomeTpuueckue
00pa3sl
YpaBHEHUH Ha
KOOPJIMHATHOU




IIJIOCKOCTHU

21

I'eomerpuueckue
00pa3bl
YpaBHEHUH Ha
KOOPIAMHATHOM
IIJIOCKOCTH

22

Konrtponbnas
pabora:
"UccnemoBanue
byHKIMH C
MTOMOIIILIO
MPOU3BOAHOIN"

23

[TepBooOpasuasi,
OCHOBHOE
CBOICTBO
epBOOOPa3HBIX

24

[lepBooOpasubie
AIIEMEHTAPHBIX
GyHKINH.
[IpaBuiia
HaXO0XXJCHUS
epBOOOPa3HBIX

25

[TepBoobOpazubie
3JIEMEHTAPHBIX
(GyHKIHIA.
IIpaBuia
HaXO0XK/JCHUS
epBOOOPA3HBIX

26

HuTrerpai.
I'eomeTpuueckuit
CMBICJI UHTETpaia

27

Brramcnenne
OIPEIENIEHHOTO
WHTETrpaja mno
bopmyne
HrproTona-
JleiiOauna

28

Brramcnenne
OIPEIENIEHHOTO
MHTETpaja 1no
bopmyne
HrproTona-




JleliOHMIIA

29

IIpumenenue
UHTETpaa Jis
HAXO0XICHUS
N EN 7
MJIOCKUX QUTYP

30

IIpumenenue
MHTErpaa Jis
HaXO0X/IECHUs
00BEMOB
TEOMETPUUYECKUX
TeN

31

[Ipumepsr
peLeHui

Qg depeHaiba
bIX YpPaBHEHUI

32

[Ipumepsr
peLeHui

Qg depeHaiba
BIX YPaBHEHUHI

33

Maremarnueckoe
MOJICJINPOBAHUE
peanbHBIX
IIPOLIECCOB C
ITOMOILIBIO

Qg depeHaibH
bIX YPaBHCHUH

34

Kontponbnas
pabora:
"TlepBooOpazHas
u uHTerpan”

35

Tpuronomerpuue
ckue QyHKIuH,
UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuue
ckue QyHKIuH,
UX CBOMCTBA U

rpaduxu

37

TpI/IFOHOMeTpI/I‘-IC

ckue QyHKIuH,
UX CBOMCTBA U




rpaduku

38

Tpuronomerpuue
cKue (QyHKIUH,
UX CBOMCTBA U

rpaduku

39

40

Tpuronomerpuye
cKue (QyHKIUH,
UX CBOWCTBA U
rpaduku

Ot60p KOpHEH
TPUTOHOMETPHUYEC
KMX YpaBHEHUH C
MOMOIIbIO
TPUTOHOMETPHUUEC
KOW OKPY’KHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPHUUEC
KHMX YpaBHEHUH C
IIOMOILBIO
TPUTOHOMETPHUUEC
KOW OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYEC
KHMX YpaBHEHUH C
MOMOUIBIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPHUYEC
KMX YpaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPHUYEC
KOU OKPY>KHOCTHU

44

Pemenne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Pemenne
TPUTOHOMETPUYEC
KUX HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB




47

Penrenue
TPUTOHOMETPHYEC
KHX HEPaBEHCTB

48

49

50

51

Konrtponbnas
pabora:
"I'padpukn
TPUTOHOMETPHUEC
KuX (DyHKITHI.
Tpuronomerpuye
CKHe
HepaBeHcTBa"

OCHOBHBIE
METO/Ibl PEIICHHS
MOKa3aTeJIbHbBIX
HEPaBEHCTB

OCHOBHBIE
METO/Ibl PEIICHHS
MOKAa3aTeJIbHbBIX
HEPaBEHCTB

OcHOBHBIE
METO/IbI PCIICHUS
[IOKa3aTelIbHbIX
HEPABEHCTB

52

OcHOBHBIE
METOAbI peHIeHI/ISI
MMOKa3aTeIbHbIX
HEPABEHCTB

53

OcHOBHBIE
METOAbI peHIeHI/ISI
norapudmuyecku
X HEpaBEHCTB

54

OcHOBHBIE
MCTO/JbI PCUHICHUA
JorapuMUIecKu
X HEpaBEHCTB

55

OcHOBHBIE
MCTO/bI PCUHICHUA
JorapuMUIeCcKu
X HEPaBEHCTB

56

OcHOBHbIE
MCTOJbI pCUICHUA
norapu(MUIEeCKu




X HEpaBCHCTB

57

OcHOBHBIE
MCTOAbI pCLHeHI/ISI
UppalOHAIBHBIX
HEPaBEHCTB

58

59

60

61

62

63

OCHOBHBIE
METO/Ibl PEIICHUS
MPPALMOHATIBHBIX
HEPaBEHCTB

OCHOBHBIE
METO/Ibl PEIICHHS
HPPALMOHATBHBIX
HEPaBEHCTB

OCHOBHBIE
METO/Ibl PEIICHHS
HPPALMOHATBHBIX
HEPaBEHCTB

I'padpuaeckue
METO/IbI PEIICHUS
UppaIMOHATBLHBIX
ypaBHEHU I

I'paduueckue
METO/IbI PEILICHUS
MPPaLMOHATIBHBIX
yYpaBHEHUU

I'paduueckue
METO/IbI PEILICHUS
MIOKa3aTeNbHbIX
yYpaBHEHUU

64

I'paduueckue
METO/Ibl PEeIICHUs
MIOKa3aTeNbHbIX
HEPABEHCTB

65

['papuueckue
METO/IbI pelIeHUs
JorapuMUIecKu
X YpaBHEHUI

66

['papuueckue
METO/IbI PelIeHUs
norapu(MUIEeCKu
X HEpaBEHCTB




67

68

69

70

71

72

73

I'padpuaeckue
METO/IbI pEIICHUS
Jorapu(pMUIEeCKH
X HEPaBEHCTB

I'paduueckue
METO/IbI PeIICHUS
MOKa3aTeNbHbIX U
Jorapu(MUIECKH
X YpaBHEHHI

I'paduueckue
METO/bI peIIeHUs
HOKa3aTeIbHbIX U
JorapupMHUECKU
X YpaBHEHHI

I'paduueckue
METO/IbI peleHUs
HOKa3aTeIbHbIX U
JorapupmMHUECKU
X HEPABEHCTB

I'paduueckue
METO/IbI pellIeHUs
HOKa3aTeIbHbIX U
JorapupMHUECKU
X HEPaBEHCTB

Kontponbnas
pabora:
"MppanoHaIbHBI
€, I0Ka3aTeIbHbIE
"
norapuMUIecKu
€ HepaBeHCcTBa"

KommiekcHble
qucia.
Anrebpanueckas
"
TPUTOHOMETPHUUEC
Kast popmbl
3anucu
KOMILIEKCHOTO
qucia

74

Kommiiekcurie
qycIia.




75

76

77

78

79

80

81

Anrebpanyeckas
u
TPUTOHOMETPHUEC
Kast pOpMBI
3amnucH
KOMIIJIEKCHOTO
qucia

Apudmerndeckue
oTeparuu ¢
KOMIUICKCHBIMHU
qHrCIIaMU

Apudmernueckue
OIepaluu ¢
KOMILIEKCHBIMHU
YHUCIIaMU

N3o0pakeHue
KOMIIJIEKCHBIX
yycell Ha
KOOPJMHATHOM
IIOCKOCTH

N3o0pakeHue
KOMIUIEKCHBIX
quces Ha
KOOPJAMHATHOU
IIJIOCKOCTH
®dopmyna
Myaspa. Kopau
N-0i1 CTEIICHU U3
KOMIIJIEKCHOT'O
yucia

dopmyna
Myaspa. Kopau
N-0i1 CTEIICHU U3
KOMIIJIEKCHOT'O
yucia

IIpumeHeHue
KOMIUIEKCHBIX
qucen s
pelieHus
(bU3UYECKUX U
FeOMETPUUYECKUX
3a1a4




82

83

KonTponbhas
pabora:
"KomrmnekcHbie
yucna"

Harypanbnsie u
LeJIbIE YNCIIa

84

85

86

87

88

89

90

91

Harypanbnsie u
LeJIbIE YUCIIa

[Ipumenenue
MIPU3HAKOB
JEITUMOCTH LIETBIX
yucell

[Ipumenenue
MIPU3HAKOB
JIETTMMOCTH LIEJIbIX
qucen

[Ipumenenue
MIPU3HAKOB
JIETTMMOCTH LIEJIbIX
yucen: HOJl u
HOK

IIpumeHeHne
MIPU3HAKOB
JIETUMOCTH IIEJIBIX
yucen: HOJI u
HOK

IIpumeHeHune
IIPU3HAKOB
JEITMMOCTH LIEIIbIX
YHCEJI: OCTATKH
10 MOZYJIIO

IIpumeHeHne
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YUCEJI: OCTATKH
10 MOZYJIIO

IIpumeHeHue
IIPU3HAKOB
JIEITMMOCTH LIEIIbIX
YHCEJI: AITOPUTM
Esxnnna ms
peuieHus 3a1ad B




OEJIbIX YUCIaxX

92

93

Konrtponbnas
pabora: "Teopus 1
HenbIx yucen"

Cucrema n
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIBHEBIE 1
CHUCTEMBI U

CHCTEMBI-

CIIeACTBUS

94

Cucrema u
COBOKYITHOCTb
YpaBHEHUM.
PaBHOCHIBHEBIE 1
CHCTEMBI B

CHCTEMBI-

CIJIeACTBUS

95

96

97

98

OcHOBHBIE
METO/Ibl PEILICHUS
CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX
yYpaBHEHUU

OcHOBHBIE
METO/IbI PEILIEHUS
CHCTEM U
COBOKYITHOCTEMN
MPPALMOHATIBHBIX
ypaBHEHUU

OcHOBHbIE
METO/IbI PEILIEHUS
CHUCTEM U
COBOKYITHOCTEMN
IIOKa3aTCJIbHBIX
ypaBHEHUU

OcHOBHbIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYITHOCTEH
IIOKa3aTCJIbHBIX
ypaBHEHUU




99

100

101

102

OcHOBHbIE
METO/IbI PeIICHUS
CUCTEM U
COBOKYITHOCTEH
norapudmmuuecku
X YpaBHEHHI

OCHOBHBIE
METO/IbI PeIICHUS
CUCTEM U
COBOKYITHOCTEH
norapudmmuuecku
X YpaBHEHHI

[Ipumenenue
CUCTEM K
PpEeLIEeHHUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
Ppa3IUYHbIX
obracrteii HayKu U
peaabHOU KU3HU,
UHTEPIIpEeTaLUs
MOJTy4YEHHBIX
pe3yJbTaToB

IIpumeHeHune
CUCTEM K
PEILIECHUIO
MaTEMaTHYECKHUX
3a/1a4 ¥ 3a]1a4 U3
Ppa3IUYHbIX
oOnacteil HayKu 1
pEATbHOM )KU3HH,
MHTEpIIpeTalus
MOJIy4YEHHBIX
pE3yJIBTaTOB

103

IIpumeHeHne
HEPABEHCTB K
PEILIECHUIO
MaTEMaTHYECKHUX
3a/1a4 U 3a71a4 U3
pa3IMYHBIX
oOnacreil HayKu u
pEATbHOM )KU3HH,




UHTEpIIpEeTalUs
MOJTy4YEHHBIX
pe3yJbTaTOB

104

105

106

Konrtponbnas
pabora:
"Cucremsl
paloHaIbHbIX,
UppaALMOHATIBHBIX
MOKa3aTeNbHbBIX U
norapudmmuaecku
X ypaBHEHUH"

PanmnonanbHbIE
YpaBHEHUS C
napaMmeTpamu

PanuyonanbHnie

HEPaBEHCTBA C
napaMeTpamu

107

PanuyonanbHnie
CHUCTEMEI C
rapaMeTpamMmu

108

109

110

111

Hppanunonansusie
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

WppaunonaabHble
CUCTEMBI C
napaMeTpamu

[ToxazarenbHble
ypaBHEHHS,
HEPABEHCTBA C
napaMeTpamu
[ToxazarenbHbIe

CUCTEMBI C
napameTpamu

112

Jlorapudmuuecku
€ YpaBHEHHUH,
HEPABEHCTBA C
napaMeTpamu

113

Jlorapudmuuecku
€ CUCTEMBI C
napaMeTpamu




114

Tpuronomerpuye
CKHE YPaBHEHHUSI C 1
napaMeTpamu

115

Tpuronomerpuue
CKHE HEPAaBEHCTBA 1
C mapameTpamu

116

117

Tpuronomerpuue
CKHE CHUCTEMBI C 1
napameTpamu

[Toctpoenue u
HCCJIEI0BAHNE
MaTEeMaTUYECKUX
Mozeen

peabHBIX 1
CUTYyalHil C

MIOMOILIBIO

YpaBHEHUH ¢
napameTpamu

118

119

IToctpoenue u
UCCIIEIOBAHNE
MaTEeMaTHYECKHUX
MoJeen

peabHBIX 1
CUTYyaluu ¢

IIOMOIIBIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

ITocTpoenue n
HCCIIEIOBAHUE
MaTeMaTHYECKHIX
Mozenen

peaTbHBIX 1
CUTYyalHil C

IIOMOIIBIO CUCTEM
YpaBHEHUH ¢
napameTpamu

120

KoHnTtponbHas
pabora: "3amauu ¢ 1
napaMmerpamu’

121

[ToBTOpEHME,
000011eHHE, 1
CHUCTEMaTH3aITUs




3HAHUM:
"VpaBHenus"

122

IToBTOpEHME,
0000111eHNE,
cUCTEeMaTu3aIus
3HAHUM:
"VpaBHenus"

123

124

125

126

127

128

129

IToBTOpEHME,
0000111eHNE,
cUcTeMaTu3aIus
3HAHUM:
"VYpaBHeHUs.
Cucremsl
ypaBHeHUN"

IToBTOpEHME,
0000111eHHE,
CUCTEeMaTH3aIHs
3HAHU:
"Hepasencrtna"

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUM:
"HepaBencraa"

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HAHUM:
"HepaBenctaa"

IToBTOpEHME,
000011IeHHE,
CUCTEMATH3aLM
3HaHUIM:
"ITponsBogHas u
€€ npumeHeHue"

IToBTOpEHME,
000011IeHHE,
CUCTEMATH3aLM
3HAHUM:
"ITpousBogHas U
€€ npumeHeHue"

IToBTOpEHME,




0000111eHHE,
CHCTEMaTH3aLHs
3HAHWIL:
"[IponsBoaHas 1
e€ npuMeHeHue"

[ToBTOpEHME,
0000111eHHE,
CUCTeMaTU3aIHs
130 .
3HAHUM:
"NuTerpai u ero

npuMeHeHue"

[ToBTOpEHHE,
0000111eHHE,

131 cUucTEMaTH3alus 1
3HAHMI:

"Oyaruun"

[ToBTOpEHHE,
0000111eHHE,

132 cUucTEMaTH3alus 1
3HAHMIL:

"OyarIun"

[ToBTOpEHHE,
000011IeHHE,

133 CUCTEMATHU3aIHA 1
3HAHMI:

"OyarIun"

Hrorosas

134  koHTposibHAs 1 1
pabota

Hrorosas
135  KoHTposibHas 1 1
pabota

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAaHUMN

136

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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