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MNOACHUTEJIBHASA 3AIINCKA

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

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

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

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

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

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



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

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

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



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

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yueHwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

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



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA SI3BIK, OOBEIUHSIONUIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE MPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KaX/IbIM U3 pa3/ieioB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 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 Tnepuoanueckue npoou. [IpuMeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
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 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI 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 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
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 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.

Havana maTremMaTH4ecKoOro aHajmsa

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
MPUKJIAJHOTO XapaKTepa.



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

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

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

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

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

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
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 mMeTonbl pelieHUs YpaBHEHHM 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 aHAJIN3a

[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 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
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
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ay, PEUICHUH, pacCy AeHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *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 TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU 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 MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIMA
(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  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

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

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

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

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BHTHE IMpOLlECCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOICTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOK 4YacTh paldOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOyuyenus B 10 kiacce oOydyaromuics TOJYYHUT CIEAYIOLTHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATIBHOE YHCIIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



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

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUA KOPEHb HATYpPaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMi, KOPHU MHOTOWIECHA, 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,
WCIIOJI30BaTh CBOICTBA OmpenenuTens 2 X 2 Juisl BBIYMCICHUS €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 NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKkoB QPyHKIINIA;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: TOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpadrka QpyHKINM;

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

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

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

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

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

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

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

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

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHS HAWIIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



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

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposabHbie
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI
pecypcesbl
1 [[MHOX€ECTBO, OnIepariy Ha/l MHOYKECTBAMHU 1
U UX CBOMCTBA 04.09.2023
2 narpaMMbl Diiepa-Benna 1
Jliarp P 05.09.2023
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO
3 1
amrmapara Jisl peleHus 3a1a4 06.09.2023
Parnnonansuele ynciaa. OOBIKHOBEHHEIC U
4 eCSITUYHBIE TPOOH, IPOICHTHI, 0€CKOHEUHEIE 1
8 POBHL, TIPOHt 07.09.2023
MEPUOIUUECKHE IPOOH
Parnnonanshele ynciaa. OOBIKHOBEHHEIC U
5 CCATHYHBIC IPOOU, IIPOLIEHTHI, 0ECKOHCYHBIC 1
8 AAPODIL, TIpOTt 11.09.2023
NePUOANYECKHE POOH
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
6 1
pelIeHs TPUKIaJAHbIX 3a7a4 12.09.2023
[Ipumenenue qpoOeit U IPOIEHTOB TSt
7 1
pelIeH sl TPUKJIAIHBIX 33124 13.09.2023
JlelicTBUTEeNbHBIE YKCIIa. PalinoHalbHBIE U
8 1
VppalOHaJIbHbIE YHCIIa 14.09.2023
9 ApudmeTnueckue onepanuu c 1
JNEUCTBUTEILHBIMU YHCIaMU 18.09.2023
10 Moaynbs IeMCTBUTEIHLHOTO YHCTIA U €TO 1




CBOMCTBA

19.09.2023

11

12

13

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA
OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIYUCIICHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

20.09.2023

21.09.2023

25.09.2023

14

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPaBCHCTB

26.09.2023

15

16

17

MHOrouseHs! OT OJTHON IEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsb! ¢ LeNbIMU KO3 UITHEHTaMH.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

27.09.2023

28.09.2023

02.10.2023

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;

03.10.2023

04.10.2023

05.10.2023




BBIYHMCIICHHUEC €TI0 3HAYCHHUA

21

22

[TpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

16.10.2023

17.10.2023

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

18.10.2023

24

25

26

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHcTBa. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumuo obpatnsle pynkiuu. Kommnosuus
byHKIMI

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

19.10.2023

23.10.2023

24.10.2023

27

28

29

30

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK TOCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AvHeNHas QyHKIH

25.10.2023

26.10.2023

30.10.2023

31.10.2023

31

DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE
rpauKoB ATUX QYHKIIUNA

01.11.2023




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

32
rpauKoB 3TUX QYHKIIUHA 02.11.2023
33 CrerneHs ¢ 1eNbIM MoKaszareiaeM. buaom
Hbrorona 06.11.2023
34 Crenens ¢ 1esbIM TOKa3areneM. buaom
Herotona 07.11.2023
35 CrerneHHast QyHKIUS C HATYPATbHBIM U
1IeJIbIM MoKa3ateseM. E€ cBoiicTBa u rpaduk 08.11.2023
36 KonTtponpHast padora: "CrenenHast QyHKIHSL.
E€ cBoiicTBa u rpaduk” 09.11.2023
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA 13.11.2023
38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHHU U ero CBOWCTBA 14.11.2023
[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIH,
39
COJIEpXAIINX CTETIEHU U KOPHU 15.11.2023
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
40
COJIepXaIINX CTETIEHU U KOPHU 16.11.2023
[IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
41
COJIEpXKAIINX CTETIEHH U KOPHU 27.11.2023
Uppannonansueie ypaBHeHUs. OCHOBHBIE
42 METO/TBI pcimeHHsf HppariOHATEHBIX 98.11.2023
YpaBHECHHIA
Uppanunonansueie ypaBHeHus. OCHOBHBIC
43
METO/TBI pev:meHmI UPPAIMOHATEHBIX 30.11.2023
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIE
44
METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX 04.12.2023




ypaBHEHU I

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

45 UPPALMOHATILHBIX YPABHEHUM 05.12.2023
46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
HUPPALMOHATLHBIX YpaBHEHUT 06.12.2023
47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UPpPaLMOHATIbHBIX YPABHEHUM 07.12.2023
48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UPpaLMOHATIbHBIX YPABHEHUM 11.12.2023
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK
49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM 12.12.2023
HokasaresieM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
50 (GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM 13.12.2023
nokasaresieM
KonTponsHas pabora: "CBoiicTBa u rpaduk
ol KOpHS n-OfI"CTeHGHH. HppanmonanbHsie 14.12.2023
ypaBHEHHS
59 CreneHb ¢ paliMOHAJILHBIM IOKa3aTeneM U eé
CBOICTBa 18.12.2023
53 CreneHb ¢ palMOHAIIbHBIM TIOKa3aTeIeM U eé
CBOICTBa 19.12.2023
54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOICcTBa 20.12.2023
55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux 21.12.2023
56 Hcnons3oBanue rpa?nxa byHKIMN A7
pelieHus: ypaBHEHHI 25.12.2023




Hcnonp3oBanue rpaduka QyHKIHH 115

> pElICHUs] ypaBHEHUI 26.12.2023
58 [loka3arenbHble ypaBHeHUs. OCHOBHbBIE )

METO/Ibl PEIICHUSI TOKA3aTeIbHbBIX YPaBHEHUN 27.12.2023
59 [ToxazarenbHble ypaBHeHUSI. OCHOBHBIE )

METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX YPaBHEHUN 28.12.2023
60 [lokasarenbHble ypaBHeHUs1. OCHOBHbBIE )

METO/IbI PEIICHHUs TOKA3aTENbHBIX YPaBHEHUN 08.01.2024
61 KonTtponpHas pabdora: "[lokazaTensHas

¢ynknus. [TokazarensHbie ypaBHeHus" 09.01.2024
62 Jlorapudwm yucna. CpoiicTBa orapudma 10.01.2024
63 Jlorapudm umncna. CBoicTBa jJorapudpma 11.01.2024
64 Jlorapudm yucna. CoiicTBa gorapudma 15.01.2024
65 JlecsTruuHble U HATypallbHbBIE TOTapU(PMBI 16.01.2024
66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH(PMBI 17.01.2024
67 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX

norapudMbl 18.01.2024
68 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX

norapudmsl 22.01.2024
69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX

sorapudMbl 23.01.2024
20 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U

rpaduk 24.01.2024




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

& rpadguk 25.01.2024
79 Hcnonp3oBanue rpaduka QyHKIHH 115

pelieHust ypaBHEHHU I 29.01.2024
73 Hcnonb3oBanue rpaduka GyHKIUN 115

pElICHUs] ypaBHEHUI 30.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
74 ;455;)5{[:{ i;mem/m J0orapu(MUIECKUX 31.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
75 METO/bI PEIICHUS JoTapu(PMUUECKUX

y;a;’f:erI M rrice 01.02.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOJTBI PEIICHUS JTOTapu(PMHIECKUX

y;a;’jerI ; CHS T0TapupMmiriee 05.02.2024
77 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN

JorapupMHUUECKUX ypaBHEHUH 06.02.2024
78 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT

norapu(MUUECKUX YpaBHEHUN 07.02.2024
79 Kontponbnas padota: "Jlorapudpmuaeckas

dbynaknus. Jlorapudpmudeckue ypaBHeHHs " 08.02.2024
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

YHCJIOBOI'O apryMEHTa 12.02.2024
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC

YUCJIIOBOTO apryMEHTa 13.02.2024
82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIIOBOTO apryMEHTa 14.02.2024
83 APKCHHYC, apKKOCHHYC U apKTaHT€HC




YHUCJIOBOT'O apryMeHTa

15.02.2024

TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 96.02.2024

YHCIIOBOTO apryMEHTa

Tpuronomerpuyeckas OKpyKHOCTb,
85 onpeieJICHue TPUTOHOMETPUUECKHUX (DYHKITHI 97.02.2024

YHCIIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 28.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 99.02.2024
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 04.03.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 05.03.2024
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX

BBIpOKEHUH 06.03.2024
o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAXECHUI 07.03.2024
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX

BBIPAXEHUI 11.03.2024
93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX

BBIpaXKEHUI 12.03.2024
94 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 13.03.2024

P .
95 eIIeHNe TPUTOHOMETPHUYECKUX ypaBHEHUH 14.03.2024
96 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN




18.03.2024

97 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI 19.03.2024
98 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 90.03.2024
99 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 91.03.2024
100 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI
25.03.2024
KoHTpoinbHas padorta: "TpuronomeTprudeckue
101 BLIpa)KeHI/Iiv[' U TPUTOHOMETPUUYECKHE 26.03.2024
ypaBHEHUS
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS
102 . M
0 nocneILOBaTeanVOCTeH eTo 97 03.2024
MaTeMaTHUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC
103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 98.03.2024
0OECKOHEYHO MaJIbIX
104 Apudmernueckas mporpeccus 01.04.2024
105 I'eomeTrpuueckas nporpeccust 02.04.2024
106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
nporpeccust 03.04.2024
CymMa GeckOHEUHO yObIBaroIei
107 .
F€OMETPUUYECKON MTPOTPECCUU 04.04.2024
108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX MPOLEHTOB 15.04.2024




JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

109 Yucio e. Dopmyiia CI0KHBIX POIEHTOB 16.04.2024
110 Hcnonp3oBaHue Mporpeccuu Ui peuieHus

peanbHBIX 33/1a4 MPUKIAAHOTO XapakTepa 17.04.2024
111 KoHntponbnas padora: "[locnenoBareasHOCTH

U mporpeccun’ 18.04.2024
112 HenpeprsiBHbIe QYHKIINN U UX CBOICTBA 99 04.2024
113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB

byHKIMI 23.04.2024
114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX HA

OTpe3Ke 24.04.2024
115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA

OTpEe3Ke 25.04.2024
116 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 99.04.2024
117 MeTton MHTEPBAIIOB [UJIsl PELIEHHsI HEPABEHCTB 30.04.2024
118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 01.05.2024
119 [IpumMeHeHue CBOMCTB HEMPEPHIBHBIX

GbyHKIMH 115 pereHust 3a1a4 02.05.2024
120 [IpumeHeHue CBOMCTB HENMPEPHIBHBIX

GyHKIMH 15 pereHust 3a1a4 06.05.2024
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN 07.05.2024
122 Onpenenenue, reOMETPUYECKHIA CMBICI

MIPOM3BOTHOM 08.05.2024




Onpenenenue, GU3NUECKUN CMBICTT

123 MIPOM3BOTHOM 09.05.2024
124 YpaBHeHUE KacaTelbHOU K TpaduKy

byHKIIH 13.05.2024
125 YpaBHeHUE KacaTeIbHOU K rpaduKy

byHKIUHA 14.05.2024
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 15.05.2024
127 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIHN 16.05.2024
128 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS,

YaCTHOTO ¥ KOMIO3ULIUU (DYHKITUI 20.05.2024
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI 21.05.2024
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,

YaCTHOTO M KOMIO3UIIUU (PYHKITHI 22.05.2024
131 Konrtponsnas padora: "[IponszBoanas” 93.05.2024
132 [ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3aus

3HaHui: "YpaBHeHUs" 24.05.2024
133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHui: "OyHKIIN" 27.05.2024
134 Wrorosast KoHTpOJbHAS paboTa 28.05.2024
135 Hrorosast koHTpOIBHAS paboTa 99.05.2024
136 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs

3HAHWH 30.05.2024




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoJabHbie
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI
pecypchl
[TpumMeHeHre TPOU3BOTHON K UCCIIETOBAHHIO
1 PHNETEHHE TP 01.09.2023
(GyHKIIUHA HAa MOHOTOHHOCTh M OKCTPEMYMBI
[TpuMeHeHre IPOU3BOIHON K UCCIICTOBAHHIO
2 PHMEHETIHE TP 05.09.2023
(GyHKIIUHA HAa MOHOTOHHOCTh M SKCTPEMYMBI
[TpuMeHeHre IPOM3BOIHON K UCCIICTOBAHHIO
3 PHMEHETIHE TP 06.09.2023
GyHKIUHA HA MOHOTOHHOCTh M OKCTPEMYMBI
[TpuMeHeHre TPOU3BOTHON K UCCIICIOBAHHIO
4 PHNETEHHE TP 07.09.2023
(GyHKIUH HAa MOHOTOHHOCTh M AKCTPEMYMBI
[TpuMeHeHre TPOU3BOTHON K UCCIICTOBAHHIO
5 PHMEHETHE TP 08.09.2023
(GyHKIUH HAa MOHOTOHHOCTh M 9KCTPEMYMBI
[TpuMeHeHre IPOM3BOTHON K UCCIICTOBAHHIO
6 PHMEHETHE TP 12.09.2023
GyHKIHH Ha MOHOTOHHOCTh M OKCTPEMYMBI
HaxoxneHre HanOOoIIbIIero ¥ HANMEHBIIIETO
7 3Ha4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 13.09.2023
OTpe3Ke
HaxoxneHre HanOOJIbIIEro ¥ HANMEHBIIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 14.09.2023
OTpe3Ke
HaxoseHre HanOOIbIIero ¥ HANMEHBIIIETO
9 3HAYCHHS HEMPEPHIBHON (PYHKITUU Ha 15.09.2023
OTpe3Ke
10 Haxoxnenue HauOOJIBIIET0 U HAUMEHBIIIETO 19.09.2023




3HA4YEHUs1 HeTPEPHIBHON (PyHKIIMH Ha
OTpe3Ke

11

12

13

Haxoxxnenne HanOOobIIEero 1 HAUMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenue HaubosbIIero 1 HaMMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpumeneHne mpoU3BOTHON IS HAXOXKACHUS

HaWJIyqlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

20.09.2023

21.09.2023

22.09.2023

14

[IpumeneHne npou3BOTHOM JUIsl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaIHbIX
3aJadax

25.09.2023

15

[IpuMeHeHne Mpou3BOJHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Hiu
rpaduKom

26.09.2023

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHOro (opMyIoN Ui
rpaduxom

27.09.2023

17
18

Kommosurus ¢hyHkImit

Kommosurus ¢hyHkImit

28.09.2023
29.09.2023

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAWHATHOM TIOCKOCTH

03.10.2023

04.10.2023

21

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

05.10.2023




KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 . . 06.10.2023
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBoobOpazHas, 0OCHOBHOE CBOHCTBO 17.10.2023
epBOOOPa3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHA. 18.10.2023
[TpaBwiia HaX0XICHUS TIEPBOOOPAZHBIX

o5 [TepBooOpasHbie 3NeMEHTapHBIX (QYHKIUH. 10.10.2023
[TpaBwiia HaX0XICHUS TIEPBOOOPAZHBIX

26 HNurerpan. ['eomeTpuyecKkuil CMBICT 20.10.2023
MHTErpana

97 Beruancnenue onpeﬂenei{Horo MHTETpaja mo 94.10.2023
dbopmyiie Hetorona-Jlelioamma

98 Brruncnenue onpenenei{Horo WHTETpaJia mo 95.10.2023
dhopmyne HeroTona-Jleitonuna

29 HpHMeHeime WHTETpana Ui HaXOXKICHHUS 96.10.2023
Ioaiel IIOCKUX GUryp

30 HpnjweHeHHe WHTETpaIa I HaX XK ICHUS 9710.2023
00BEMOB reOMETPUUECKHX TEJ

31 HpI/IMepBvaeH_IeHI/II/I b depeHIInaTbHBIX 31.10.2023
ypaBHEHUI

39 [Tpumepsr vpeH_IeHI/II/I b depeHInaTbHBIX 01.11.2023
ypaBHEHUN
MatemaTudeckoe MOJICITUPOBAHHE PeaTbHBIX

33 IIPOIIECCOB C MTOMOIIBIO AU(HEePSHIMATHLHBIX 02.11.2023
YpaBHEHUI

34 KonrtponsHas padora: "[leppooOpaznas u 03.11.2023

uHTerpan




Tpuronomerpuueckue GyHKIUH, UX

35 . 1 07.11.2023
CBOIiCTBa U rpaduKu

36 TpHUFOHOMeTqueCKHe (byHKIMH, UX 1 08.11.2023
CBOWCTBA U TpapuKu

37 TpHvFOHOMeTqueCKHe GbyHKINH, 1X 1 09.11.2023
CBOIiCTBa U rpaduKu

38 TpI/Ij‘OHOMeTpI/IIIeCKI/Ie byHKINHT, UX 1 10.11.2023
CBOICTBa U rpaduku

39 TpI/Ij‘OHOMeTpI/IIIeCKI/Ie byHKINN, UX 1 14.11.2023
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 yYpaBHEHUH C TIOMOIIIBIO 1 15.11.2023
TPUTOHOMETPHUYECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 yYpaBHEHUH C TOMOLIBIO 1 16.11.2023
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C IOMOIIbIO 1 17.11.2023
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TTOMOIIBIO 1 28.11.2023
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 29.11.2023

45 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB 1 30.11.2023

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 01.12.2023

47 Pemenuie TpUroHoMeTpUECKUX HEPABEHCTB 1 05.12.2023

48 KonrtponsHas padora: "['paduku 1 06.12.2023

TPUTOHOMETPUUECKHUX (YHKIIHMA.




Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE METOJbI pCHICHUS ITOKAa3aTCIbHBIX

49 07.12.2023
HEPABCHCTB

50 OCHOBHBIE METO/IbI pEUISHUS IMOKa3aTEIbHBIX 08.12.2023
HEPaBCHCTB

51 OCHOBHBIE METO/BI PEUICHUS TTOKA3aTeIbHBIX 12.12.2023
HEPABCHCTB

52 OCHOBHBIE METO/IbI pEIIESHHUS MOKAa3aTEIbHBIX 13.12.2023
HEPABCHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 14.12.2023
Jorapu(MUIECKUX HEPABCHCTB

54 OCHOBHBIE METOBI PEIICHUS 15.12.2023
norapuMUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS 19.12.2023
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS 20.12.2023
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS 21.12.2023
HPPaIMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOBI PELICHUS 22.12.2023
UppallMOHAILHBIX HEPABEHCTB

5g OCHOBHBIE METOBI PELICHUS 26.12.2023
UppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS 27.12.2023
HPPAIMOHAIILHBIX HEPABCHCTB

61 I'padmueckue MmeToab! peIJ_IeI:II/IH 28.12.2023
UppaIlMOHATLHBIX YpaBHEHUI

62 I'padmueckne MeToBI penIeHHs 29.12.2023




HMPPALMOHAIIBHBIX YPABHEHUN

63

64

I'padpuueckue MeTo bl peLIeHus
[I0KA3aTENIbHBIX YPABHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

09.01.2024

10.01.2024

65

I'padmueckue MeToAbI pelicHUs
JorapuMUIECKUX ypaBHEHUI

11.01.2024

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB

12.01.2024

16.01.2024

68

I'padmyeckue MeToabI pemicHUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

17.01.2024

69

70

71

I'paduueckue MeToabI pelICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

I'padmyeckue MeToAbl pereHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

I'padmueckue MeToabl perieHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPaBEHCTB

18.01.2024

19.01.2024

23.01.2024

72

KonTponbnas pabora: "UppannonanbsHele,
MoKa3areabHbIE U JIoTapupMUUecKue
HepaBeHCTBa"

24.01.2024

73

KommnekcHeie uncna. AnreOpandeckas u
TpPUTOHOMETpHYECKasi GOPMBI 3aIHCH

25.01.2024




KOMIIJICKCHOT'O YHncCJia

KomrmiekcHbie uncia. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu 26.01.2024
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanum ¢ 30.01.2024
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmerndeckue onepauu ¢ 31.01.2024
KOMILIEKCHBIMU YU CJIaMHU

77 H306pa)KGHI/I€vKOMHJIeKCHLIX qrcen Ha 01.02.2024
KOOPAMHATHOH MJIOCKOCTH

78 I/I306pa)KeHI/IevKOMHJ'IeKCHBIX qucen Ha 02.02.2024
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-o#1 ctenenu u3 06.02.2024
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3 07.02.2024
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U FTeOMETPUIECKUX 08.02.2024
3aja4

82 KOHTp"OJ'II)HaSI pabora: "KoMriekcHbIe 09.02.2024
qucia

83 HatypanbHble u 1esble urcia 13.02.2024

84 Harypanbnble u niensie yucna 14.02.2024

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX 15.02.2024
qHCcen

86 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIEITBIX 16.02.2024
qucen

87 [IpuMeHeHne MPU3HAKOB ACITUMOCTH HEITBIX 27.02.2024




gucen: HOJl u HOK

HpI/IMeHCHI/Ie IMPU3HAKOB ACIMMOCTH LEIIBIX

88 ancen: HOJ[ u HOK 28.02.2024

89 [IpumeHeHue MPU3HAKOB AETUMOCTHU ENbIX 99.02.2024
YHCell: OCTaTKU M0 MOAYIIIO

90 [TpuMeHeHre TPU3HAKOB JIETUMOCTH IIEITBIX 01.03.2024
YHCEN: OCTATKU 110 MOJTYJTIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX

91 yuces: aropuT™ EBknnia ais pemeHus 05.03.2024
3aJa4 B IEJIBIX YUCIIaxX

92 KOHTp”OJ'ILHa}I pabora: "Teopus 1eabix 06.03.2024
qucen
Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 07.03.2024
CIIeICTBUSA
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CHCTEMBI- 08.03.2024
CIIeICTBUS

95 OcHOBHBIE MeTVom)I pELICHHsI CUCTEM U ) 12.03.2024
COBOKYITHOCTEH paIliOHAIbHBIX YpaBHEHHH
OCHOBHBIE METO/IbI PELICHHSI CUCTEM U

96 COBOKYITHOCTEN MPPALlMOHATIbHBIX 13.03.2024
ypaBHEHUH

97 OcHOBHBIE MeTUom)I pEIIeHUs] CHCTEM U ) 14.03.2024
COBOKYITHOCTEH ITOKa3aTebHBIX YPaBHEHHH

98 OcHOBHBIE MeTuom,I pELICHHsI CUCTEM U ] 15.03.2024
COBOKYITHOCTEH ITOKa3aTeIbHBIX YPaBHEHHHA

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U 19.03.2024




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHEeHHE CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pE3yJIbTaTOB

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad 13
pa3IMYHbIX 00JaCTe HayKu U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yabTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux

ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C MTapaMCTpaMU

20.03.2024

21.03.2024

22.03.2024

26.03.2024

27.03.2024

28.03.2024

106
107

PannonansHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

29.03.2024
02.04.2024

108

WppanmonansHble ypaBHEHU s, HEPaBEHCTBA

e

03.04.2024




C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C ITApaMeTpaMu 04.04.2024

110 [Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C 05.04.2024
napameTpamu

111 IlokazarenabHblE CUCTEMBI C TapaMeTpaMu 16.04.2024

112 Jlorapudmuueckue ypaBHeHUs, HEPAaBEHCTBA 17.04.2024
C mapameTpaMu

113 Jlorapudmudeckne CUCTEMBI C TapaMeTpaMu 18.04.2024

114 Tpuronomerpuyeckue ypaBHEHHUS C 10.04.2024
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 93.04.2024
napameTpamu

116 TpuroHomeTpuveckue CHCTEMBI C 94.04.2024
napameTpamu
ITocTpoenue u uccienoBaHue

117 MaTeMaTI:ILIeCKI/IX Moieneit peanmjmx 95.04.2024
CUTYyalHi C MOMOIIBIO YPaBHEHHIA C
napameTpamu
ITocTpoenue u uccienoBaHue

118 MaTeMaTI:ILIeCKI/IX MoJieNiel peabHbIX ) 26.04.2024
CUTYyallU{ C TOMOIIIBIO CUCTEM YpaBHEHUH C
napamMeTpamu
ITocTpoenue u uccieq0BaHuE

119 MaTCMaTI:ILIeCKI/IX MoJIeiel peabHBIX ) 30.04.2024
CUTYyallU C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢ 01.05.2024

napamerpamu”




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS

121 - | 02.05.2024
3HaHU#: "YpaBHCHUS

199 HOBTOPG'I'{I/IG, 0606m€':'HHe, cUCTeMaTH3aIus 03.05.2024
3HaHui: "YpaBHEHUS

123 HOBTOPC?HC, 0000111eHME, CI/ICTeMaTI/ISaI_[I/I}E 06.05.2024
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUH"

124 HOBTOPefIHe, 0606111€H'I'/Ie, CHCTEMATH3AIIH 07.05.2024
3HaHuii: "HepaBeHcTBa

195 HOBTOPG'}'II/IG, 0606merI€, cUcTeMaTH3aIHs 08.05.2024
3HaHuii: "HepaBeHncTBa

126 HOBTOP@};II/IG, 0606LHCH'I'/IG, CHCTEMAaTH3aLlH 09.05.2024
3HaHui: "HepaBeHcTBa

197 HOBTO\I')G'}vII/Ie, 000011eHNE, (.J'I/ICTeMaTI’BaIH"I"I 10.05.2024
sHanui: "[Ipon3BoaHas U e€ mpuMeHeHUe

128 HOBTO\}’Z)G'I'{I/IG, o0oO1enue, (iI/ICTeMaTI/BaHI/'I"I 14.05.2024
sHanuid: "TIpon3BoaHas u e€ mpuMeHeHUe

129 HOBTOPGVI'-II/IG, 0000111eHME, (f.I/ICTCMaTH3aHP'I'51 15.05.2024
3Hanuii: "[Ipon3BoaHas u e€ mpuMeHeHue

130 HOBTO\}’Z)G'I'{I/IG, o0oO1enue, CHCTeMaTme'l'um 16.05.2024
3HaHui: "VHTerpai u ero npuMeHeHHe

131 HOBTOPCYI'-II/IC, 06061'1;ICHI/IC, CHCTEMATHU3aIIH 17.05.2024
3HaHuil: "OyHKIMH

132 HOBTOPC'I'-II/IC, 06061'1;ICHI/IC, CHCTEMATH3AIIH 21.05.2024
3HaHuii: "OyHKUMH

133 HOBTOPeFHe, 06061'1'1€HI/IC, CHCTEMAaTHU3aLIUs 22.05.2024
3HaHuii: "OyHKIMH

134 HroroBas KoHTpoNbHAs paboTa 22.05.2024

135 HroroBast koHTpobHAs paboTa 23.05.2024




136

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHUI

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




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

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3zmsax A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox penakuuei
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«M3narensctBo «IIpocBemieHne

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anrebpa ¥ HavaJla MaTeMaThudeckoro ananusa. 10 kimacc. YriayOneHHbIH YPOBEHb.
Metoauueckoe nocodue - Mepansak A.I'., Homuposckuii [[.A., [Tonsikos B.M./
[Ton pen. [Toponsckoro B.E.

AnreOpa 1 Hauana MmaTeMaTudeckoro ananusa. 11 kmacc. YrioyOneHHbIH
ypoBeHb. Metoaudeckoe nmocodue - Mepsnsk A.I'., Homuposckuii [[.A., [Tonsikos
B.M./ Ilox pen. Ilogonbckoro B.E.

Kommuiekt Tabaunix



- Tpuronomerpuueckue popmyisl (1): ocHoBHBIE (HhOpMYIIBI, POPMYIIBI
npuBeIeHUs, GOPMYJIIBI CIIOKEHUS, POPMYJIIBI TOHMKCHUS CTETICHH

- Tpuronomerpudeckue GyHKIMH (CBOMCTBA, IpadrKH)

- O6paTHbIe TPUTOHOMETPHUECKHE (DYHKITUH.

ITopTpeTsl y4eHbIX-MaTEMATUKOB. JIeMOHCTPAIMOHHBIN MaTEpUal AJIsl IIKOJIbI

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ IIOK

http://www.edu.ru

http://www.school.edu.ru

http://school-collection.edu.ru

http://vschool.km.ru

http://mat-game.narod.ru/

http://mathc.chat.ru/

http://www.uroki.net/docmat.htm
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