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IHHOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIIOIb30BATh
0000IlI€eHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydyeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3yJibTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl 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 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01ero
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 cleuu(puyecKkue 3aJaud U OIepaluu: JeJeHHE Haleno,
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
KOHKpETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



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,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 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 coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHUECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX 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 TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPhIE MPHU3BAHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
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
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepany ¢ JCUCTBUTCIBHBIMH  YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaiTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIC YpaBHEHUS W YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBanHue BhIpaKEHH, COACPIKANTUX JTOTAapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

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



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JIacTel HAyKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHass u jorapudmuyeckas (yHKIHUU, UX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Hauvaja MaTeMaTH4ecKOro aHajimu3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 TeoMeTpuUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMHU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMMbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

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

YpaBHeHHS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUUECKMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS] CUCTEM M COBOKYIMHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

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 PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[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]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMEerocss Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM 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 POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX 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
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEUICHUH, pacCy ACHUI, BOCOIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, 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  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, 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 COCTOSIHUE MPUPOJHON U COIMATBLHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTHUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOIO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUIM
(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 MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JIaHHOE, (pOpMHpOBaATH TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00OBbEKTAMM, SBJICHUSIMU, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH 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 HH(POPMAILUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS

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 pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ U CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe 1CHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN 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 PELICHUU 3a7a4uH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIIbHOCTH, HAXOJUTh OMIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHHU3aIllMI0 COBMECTHOU pPabOThI, pacmpeneisith
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl 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 oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
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, HWPPAIHOHATBLHOE YHCIO0, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJbTaTa BBIYNCICHUM;



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

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOU
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
YHCIIOBOI'O apTyMEHTA;

ONEpUPOBATh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIU4YHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenaenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HAuyeHHs,
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;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalOHAIbHbIC, MOKa3aTelbHbIE 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
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, 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,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus rpa)uKoB PyHKIUT;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, 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 KOpHsS N-Oi CTEeneHW Kak (PyHKIMH OOpaTHOW CTENEHU C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTelbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroLasi TeOMETpUUecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOIHO OTEPUPOBATH MOHATUAMU: MTOCIENOBATENLHOCTD, CIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI Tpaduka QyHKIIHNH,

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 GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucaa v BBIYUCTICHUSA:

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 OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHICCKUE OTEepaIiil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEH TpH pEIIEHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBHUIO 33/a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU ABYX (DYHKIIHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHa/IM3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hototona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM IpoBepounbie/ (uudposbie)
n/n NnmporpaMmmbl Bcero Ko]—[Tpo,m,]-[],[e HpaKanecKne 06pa30BaTeJILHbIe
padoTbI padoTel pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1 1
Jlorapudmuueckne ypaBHEHHs
6 TpuroHomeTpruyeckue BeIpa)keHUs U 29 1
ypaBHEHUS
7 ITocrnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkuu. [IponsBoanas 20 1
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIHS 5 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 8




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n MPOrpaMMbl Bcero Tposepounbie/  IMpakruieckue odpa3oBaTebHbIE
KonTpoabubie  padoThl
pecypchl
padoTshI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabuble IIpakTHyeckue
n/n Bcero U3YYCHUS o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 [[MHOK€eCTBO, ONepaliy Hal 1 03.09.2024
MHOKE€CTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 03.09.2024
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 04.09.2024
anapara JUis peleHus 3a1a4
4 BxoaHast KoHTpoJIbHAs padoTa 1 1 09.09.2024
Panmonaneueie yncna. OOBIKHOBEHHBIE U 10.09.2024
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1 10.09.2024
pelIeHs TPUKIaJHbIX 3a7a4
7 JlericTBUTENbHBIE YHCIIa. PallnoHaIbHBIE U 1 11.09.2024 1
MPpALMOHATIbHBIE YHCIIa
8 JleicTBuTeNnbHBIE UKciia. PaimonanbHbIe U 1 11.09.2024 1
HppalyoHaJbHbIC YHCTIa
9 Apudmernueckue onepanum ¢ 1 16.09.2024
JeMCTBUTEIbHBIMU YU CIIAMU
10 Monyinb 1eMCTBUTEIBHOTO YUCIa U €r0 1 17.09.2024

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

17.09.2024

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

18.09.2024

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

23.09.2024

23.09.2024

24.09.2024

16

MHorouseHsb! ¢ eabIMU KO3 PUITMEHTaMHU.

Teopema Buera

24.09.2024

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

25.09.2024

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

Omnpenenurens MaTpuLel 2xX2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpUILbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

30.10.2024

01.10.2024

01.10.2024




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUM

02.10.2024

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHUM

07.10.2024

07.10.2024

24

[IpoBepounas padora: "PanuoHanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

08.10.2024

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

08.10.2024

26

27

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
Ob6uacTp onpeaeneHus: 1 MHOXKECTBO

3HayeHud pynkuuu. Hynu pyHkuumm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

09.10.2024

14.10.2024

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

15.10.2024

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsee 1 HanMeHblllee 3HAUYCHNE
(GYHKIIMHY HAa IPOMEXKYTKE

15.10.2024

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

16.10.2024

21.10.2024




32 DJIeMEHTapHOE UCCIIeIOBAaHUE U 22.10.2024
MOCTpoeHne rpauKOB ATUX PYHKITUH

33 Crenens ¢ 1enbIM 1okaszareieMm. bunom 22.10.2024
Herorona

34 Crenens C 1esbIM IOKa3areneM. buaoM 23.10.2024
HeroTona
CrenenHasi QyHKIUS C HATYPATbHBIM U 05.11.2024

35 LeJbIM mokasareiieM. E€ cBolicTBa 1
rpaduk

36 [IpoBepounas padora: "CreneHnHas 05.11.2024
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU 06.11.2024
CTEIEHU U €ro CBOKMCTBA

38 Apudmernueckuii KOpeHb HATYPaTHLHON 11.11.2024
CTEIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, 12.11.2024
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 12.11.2024
COJIEpKalINX CTENEHU U KOPHU

a1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUH, 13.11.2024
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE 18.11.2024

42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE 19.11.2024

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUU




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIIEHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

19.11.2024

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBLHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATILHBIX YPaBHEHHMA

20.11.2024

25.11.2024

26.11.2024

48

49

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHsI N-Oi CTENEeHH
KaK (yHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

Kak (DyHKIIMHU OOpaTHOMN CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM

26.11.2024

27.11.2024

02.12.2024

51

[TpoBepounas pabora: "CpoiicTBa u rpadux
KOpHs N-oi crenenu. MppannoHansHbie
ypaBHeHHUA"

03.12.2024

52

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KA3aTcCJIEM U
eé CBOIiCTBa

Crenens ¢ pallMOHAIBHBIM MOKa3aTeNleM U
€€ CBOIICTBa

CTeHeHB C paHI/IOHaJ'IBHBIM II0KA3aTCJIEM U
€€ CBOIICTBa

03.12.2024

04.12.2024

09.12.2024

55

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

10.12.2024




Hcnons3oBanue rpaduka QyHKIHH 115

10.12.2024

%6 pelieHusl ypaBHEHUM
57 Hcnonp3oBanue rpaduka QyHKIHH 115 11.12.2024
peueHusl ypaBHEHU I
ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE 16.12.2024
58 METO/Ibl PEIIEHUs TOKa3aTEIbHbBIX
ypaBHEHUH
IToxazarenbHble ypaBHEHUS. OCHOBHBIE 17.12.2024
59 METO/Ibl PEIIEHUS 10KA3aTENbHbBIX
YpaBHEHUU
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE 17.12.2024
60 METO/TbI PEIICHUS TTOKA3aTEIIbHBIX
YpaBHEHUU
61 [IpoBepounas padora: "IlokazarenbHast 18.12.2024
¢ynknus. [TokazarensHbie ypaBHeHus"
62 Jlorapudm umncna. CoiicTBa jgorapudpma 23.12.2024
63 Jlorapudwm gucia. CBo¥icTBa orapugma 24.12.2024
64 PyOexHas koHTpoJbHas paboTa 24.12.2024
65 JecAatTnyHble N HaTypanbHble Norapnembl 25.12.2024
66 [ecATnyHble U HaTypasibHble orapudmbl 13.01.2025
67 [IpeobpazoBanue BBIpAXKEHUIH, 14.01.2025
coJiepKaliX JOorapu(pmbl
68 [Tpeobpa3zoBanue BbIpaKeHHH, 14.01.2025

coJiepKaliX Jorapu(pmbl




69 [Ipeobpa3oBanue BbIpakeHUH, 15.01.2025
coJiepKalUX JorapuQmbl

20 Jlorapudmuueckas pyHKIuUs, €€ CBOHCTBA 20.01.2025
u rpadux

71 Jlorapudmudeckas GhyHKIMs, €€ CBOKWCTBA 21.01.2025
u rpaduk

79 Hcnonp3oBanue rpaduka QyHKIHH 115 21.01.2025
pellIeHus] ypaBHEHU I

73 Hcnons3oBanue rpaduka QyHKIHH 115 22.01.2025
peueHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 27.01.2025

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE 28.01.2025

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
yYpaBHEHUHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 28.01.2025

76 METO/Ibl PeIIeHus JTorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN 29.01.2025
Jorapu(pMUUECKUX ypaBHEHHUH

78 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU 03.02.2025
JOrapupMHUUECKUX ypaBHEHUH

79 [TpoBepounas pabdora: "Jlorapudpmuyeckas 04.02.2025
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC 04.02.2025

YHUCJIOBOTO apryMEHTa




81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC 05.02.2025
YHUCJIOBOI'O apryMeHTa
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC 10.02.2025
YHUCJIOBOT'O apryMEHTa
83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC 11.02.2025
YHUCJIOBOI'O apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, 11.02.2025
84 OIIPEEICHUE TPUTOHOMETPUUECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, 12.02.2025
85 oTpeiesIeHUE TPUTOHOMETPUICCKIX
(GYHKIMH 9UCIOBOTO apryMEeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 17.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 18.02.2025
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 18.02.2025
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 19.02.2025
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 24.02.2025
BBIPAKECHUI
01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 25.02.2025
BBIPAKECHUI
92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 25.02.2025
BBIPKECHUI
93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 26.02.2025
BBIPAKECHUI
94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 03.03.2025




04.03.2025

95 Pemienne TpUroHOMETpUYECKUX ypaBHEHUHN
96 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 04.03.2025
97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM 05.03.2025
98 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 10.03.2025
99 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHN 11.03.2025
100 Pemenne TpUroHOMETpUYECKUX YPAaBHEHHIA 11.03.2025

[TpoBepounas padora: 12.03.2025
101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U

TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS 17.03.2025
102 [ocjieqoBareIbpbHoCTell. MeTo

MaTeMaTUYECKON HHIYKIIUU

MOHOTOHHBIE U OTPaHUYECHHBIE 18.03.2025
103 MOCJIeI0BaTeIbHOCTH. icTopus aHanu3a

0ECKOHEUHO MaJIbIX
104 Apudmernueckast nmporpeccus 18.03.2025
105 ['eomeTpuyeckas nporpeccus 19.03.2025

Beckoneuno yOnIBaroias reoMeTpuaecKkas 01.042025
106 Y P

nporpeccust
107 Cymma 6ecKOHEYHO yObIBarOIIe 01.04.2025

reOMEeTPHUUECKON MPOrpeccuu

JIMHEeWHEBIN B SKCIOHEHITHAJIBHBIN POCT. 02.04.2025
108 P

Yucnio e. d)opMyﬂa CJIOKHBIX ITPOILICHTOB




109 JInHENHBIN U SKCIIOHEHIIUAIBHBIA POCT. 07.04.2025
Yucio e. Dopmyia ClI0KHBIX IPOLUEHTOB

110 Hcenonp3oBanue nporpeccuy Uisl peeHus 08.04.2025
pealbHBIX 3a7a4 IPUKIAIHOIO Xapakrepa

111 [TpoBepounas padora: 08.04.2025
"[TocnenoBaTebHOCTH U TIporpeccuu’”

112 HemnpepbiBHBIC (YHKIIUU ¥ UX CBOWMCTBA 09.04.2025

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB 14.04.2025
byHKIMi

114 CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA 15.04.2025
OTpE3Ke

115 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA 15.04.2025
OTpEe3Ke

116 MeToa MHTEPBAIIOB ISl PELICHUS 16.04.2025
HEPaBEHCTB

117 Meroa MHTEPBAJIOB JUISl pEeIIECHUS 21.04.2025
HEPaBEHCTB

118 Meroa MHTEPBAJIOB JUISl PEILICHUS 22.04.2025
HEPABEHCTB

119 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX 22.04.2025
GyHKUUH 1715 peleHus 3a1a4

120 IIpuMeHeHne CBONCTB HEMPEPBIBHBIX 23.04.2025
GyHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKUINN 28.04.2025

192 Omnpenenenue, TeOMETPUIECKUI CMBICI 29.04.2025

IIPOU3BOJHOM




123 Onpezleneﬂnf:, (bU3HYECKUN CMBICTT 29.04.2025
IIPOU3BOTHON

124 YpaBHeHUE KacaTeNbHOU K TpapuKy 30.04.2025
byHKIIUN

195 YpaBHeHUEe KacaTeIbHOU K rpaduKy 05.05.2025
byHKIUA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 06.05.2025

127 [TpousBoHBIE I€MEHTAPHBIX (PYHKINH 06.05.2025

128 [Ipon3BoiHass CyMMBI, IPOU3BEACHMUS, 07.05.2025
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

129 IIpousBoaHas CyMMBI, IIPOU3BEICHHUS, 12.05.2025
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH
ITpoBepounas padota «IIponsBoaHas 13.05.2025

130 CYMMBI, IPOU3BEICHMS, YACTHOTO U
KOMMO3UINH (PYHKIIUI»

131 [IpomexyTouHas aTTecTanus 13.05.2025

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 14.05.2025
3HaHMU: "YpaBHeHns"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 19.05.2025
3HaHui: "OyHkUNK"

134 HOBTOPGHI/I@, 0000111eHHE, CHCTEMATU3ALIU 20.05.2025
3HAHUHT

135 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 20.05.2025
3HAHUH

136 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 21.05.2025

3HAHUU




OBIIEE KOJIMYECTBO YACOB I10

136
I[TPOT'PAMME



11 KIIACC

Ne n/m Tema ypoka

KoanuecTBo 4acoB

Bcero

IIpoBepounbie/
KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
1. WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTD U IKCTPEMYMBI

04.09.2024

[TprMeHeHHe TPOU3BOTHOM K
2. WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K
3. UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K
4. UCCIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

06.09.2024

06.09.2024

09.09.2024

[IprMeHeHne npon3BOIHOM K
5. MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

11.09.2024

[IprMeHeHne npon3BOIHOM K
6. MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxxnenne HanOobIIero u
7. HAauMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKIIMM Ha OTpe3Ke

8. Haxoxnenue HanOOJIBIIETO U

11.09.2024

13.09.2024

13.09.2024




HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKLUHU Ha OTpe3Ke

10.

BxomnHast koHTposibHas paboTa
HaxoxaeHre HauOoJbIIEero U

HAUMEHBIIIETO 3HAUYCHUS HEPEPHIBHOM
GyHKIIMM Ha OTpe3Ke

16.09.2024

18.09.2024

11.

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUYCHUS HEPEPBIBHOM
(GYHKIIMU HA OTpE3Ke

18.09.2024

12.

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

20.09.2024

13.

14.

15.

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKINHT HAa OTpe3Ke

IIprMeHeHre nporu3BOIHOMN IS
HaXO0XJIEHUs HAaWITy4YlIEro pelieHus B
MPUKJIAJHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
HAaXO0’KJICHUS HAWJTY4YLIEro PEHIeHus B
MPUKIIATHBIX 3a/1a4ax

20.09.2024

23.09.2024

23.09.2024

16.

[Ipumenenre npou3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMYIIOi UITH
rpadpukom

25.09.2024

17.

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH

25.09.2024




rpadpukom

18. Kommo3zurust ¢hyHKImii 27.09.2024

19. Kommozumus ¢pyHKImi 27.09.2024

20. Kommozunus ¢hyHKIui 27.09.2024

51, FCOMeTqueCIfHe o0Opa3bl ypaBHEHUH Ha 30.09.2024
KOOPJMHATHOM TJIOCKOCTH

~ FeOMeTqueCIfHe o0Opa3sl ypaBHEHHIA Ha 30.09.2024
KOOPJAMHATHOM TIJIOCKOCTH

’ HpOBGp(i‘IHEUI pabora: "I/ICCJ'IGI[OBanI/Ie 02.10.2024
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

" [TepBooOpazHas, OCHOBHOE CBOHCTBO 04.10.2024
epBOOOpa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

25. ¢dbyskmii. [TpaBuna HaXOXICHUS 04.10.2024
epBOOOPA3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX

26. (Gynxumii. IIpaBnna HaxoxIeHHs 07.10.2024
epBOOOPA3HBIX

97, WHurerpair. I' eoMeTpU4ECKUN CMBICI 09.10.2024
WHTETpaa

58, Brruncienue onpenenéHH(zro HWHTErpana 11.10.2024
no popmyne Herotona-Jleliouuma

59, Brruncienune onpeﬂen'éHH(zro HWHTErpana 11.10.2024
o ¢popmyne Hrrorona-JleiOunia

30 HpHMeHeime WHTETpaa il HaXOXKIACHUS 14.10.2024
TIoIIaied TWIOCKUX Quryp

31 [TpuMeHeHre HHTEeTpaIa I HaX 0K ACHUS 16.10.2024

00BEMOB reOMETPUYECKHX TEI




[Tpumeps! pemenuii mudepeHaITbHbIX

32. . 18.10.2024
ypaBHEHUH

33, HpI/IMepBIUpeH_IeHI/II/I g epeHIaIbHbIX 18.10.2024
ypaBHEHHIA
MaremaTnueckoe MOJEINPOBaHUE

34. PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO 21.10.2024
nuddepeHIaTbHBIX YPaBHEHUN

35 HpOBGpO‘iHaH pabora: "[lepBooOpa3Has u 93.10.2024
UHTErpal

36, TpI/Ij“OHOMeTpI/I‘IeCKI/Ie byHKINHT, UX 95 10.2024
CBOWCTBA U TpapuKu

37 TpI/I}“OHOMeTpI/I‘ICCKI/Ie byHKLIUH, UX 95.10.2024
CBOMCTBA U IrpaduKu

38, TpI/Ij“OHOMeTpI/I‘IeCKI/Ie byHKINHT, UX 06.11.2024
CBOMCTBA U rpaduKu

39 TpI/Ij"OHOMeTpI/I‘IeCKI/Ie byHKINHT, UX 08.11.2024
CBOICTBa U rpaduKu

20. TpI/IVFOHOMeTqueCKI/Ie byHKLIUHU, UX 08.11.2024
CBOMCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41. YPaBHEHHUH C IOMOILBIO 11.11.2024
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42. YpaBHEHUH C TOMOIIIBIO 13.11.2024
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C TOMOIIIBIO 15.11.2024

TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

44, YpaBHEHUH C TTIOMOIIBIO 15.11.2024
TPUTOHOMETPHYECKON OKPY>KHOCTH
Perrenue TpuroHoMeTpHYECKUX

45. p P 18.11.2024
HEPABCHCTB
Perienre TpUTOHOMETPUUECKUX

46. p p 20.11.2024
HEPABCHCTB
Pelenne TpUrOHOMETPUUECKUX

47. p p 22.11.2024
HEPABCHCTB
Pemenue TpuronoMeTpruueCcKuX

48. P P 22.11.2024
HEPABCHCTB
[IpoBepounas padota: "I'paduku

49. TPUTOHOMETPUYECKUX (YHKITHIA. 25.11.2024
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METOIBI PEIICHUS

50. P 27.11.2024
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIIECHUS

51, AP D 29.11.2024
noKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

52. P 29.11.2024
MoKa3aTebHbIX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

53. P 02.12.2024
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHEBIE METOJILI PENIEHUS

54, AbLD 04.12.2024
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

55. P 06.12.2024
JOTapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELLIECHUS

56. p 06.12.2024

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




OCHOBHBIC MCTObI pCHICHUA

57. 09.12.2024
Jorapu(MHUECKUX HEPABEHCTB
OCHOBHBIE METOIIBI PEILIEHUS

58, AP P 11.12.2024
UppaIMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

59. AR P 13.12.2024
HUPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEILIEHUS

60. AP D 13.12.2024
HUPPAILMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILICHUS

61. AP D 16.12.2024
UppaIOHAILHBIX HEPABEHCTB

62. Py6esxnas koHTposbHas paboTa 18.12.2024
I'paduueckue MeToapl pelnieHus

63. pag /Al peten 20.12.2024
UppaIMOHAIBHBIX YPaBHCHHUN
I'paduueckre METOABI PELIEHUS

64. pad bt petien 20.12.2024
UppaIMOHAIBHBIX YPaBHCHHUN
I'pacdhuyeckre METObI PELICHUS

65. pad AIbt petr 23.12.2024
NoKa3aTeIbHbIX YPaBHCHUN
I'paduueckue MeTo bl pellIeHUS

66. pag AP D 25.12.2024
MOKAa3aTeIbHBIX HEPABEHCTB
I'pahuyeckre MeTObI PELICHUS

67. pad /bl PELICHE 27.12.2024
JOTapU(PMHUECKUX YpaBHCHUH
I'padhuyeckre MeTObI PELICHUS

68. pad ARLP 27.12.2024
JOTapu(PpMHUUECKUX HEPABEHCTB
I'padmnueckiie METOIBI PELICHUS

69. pag AbLD 27.12.2024
norapu(MUIECKIX HEPABEHCTB
I'padudeckue METO b peLICHHS

70. NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX 13.01.2025

ypaBHEHUU




71.

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNNbHbBIX U JTOrapu(OMUYECKUX
ypaBHEHUH

15.01.2025

72.

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

17.01.2025

73.

74.

75.

['padmyeckue METOABI peLIeHUs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

[TpoBepounas pabdora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

KommuiekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpHUECcKas (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

17.01.2025

20.01.2025

22.01.2025

76.

KommnekcHeie yncna. AnreOpandeckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

24.01.2025

77.

78.

Apudmernueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckne oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

24.01.2025

27.01.2025

79.

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJMHATHOH TIIOCKOCTH

29.01.2025

80.

81.

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOT'O YHCIIa

31.01.2025

31.01.2025




®opmyiia Myaspa. KopHu N-oit crenenun

82. 03.02.2024
M3 KOMIIIEKCHOTO YHCIIa
[IpuMeHeHe KOMIUIEKCHBIX YUCEIT JIIsI

83. pemeHust pU3MIECKUX U TEOMETPUIECKUX 05.02.2025
3a1a4
IIpoBepounas padora: "KomiiekcHbie

84. POBED P 07.02.2025
qpcia

85. HatypanbHble u 1enbie yncia 07.02.2025

86. Harypanbhble u emnsle yucna 10.02.2025
[TpuMeHeHHe TPU3HAKOB JEITUMOCTH

87. P P A 12.02.2025
LIEJIBIX YHUCEN
IIpuMeHEeHne TPU3HAKOB AEITUMOCTH

88. p p a 14.02.2025
LEJIBIX YHACEN
[TprMeHeHre TPU3HAKOB JICTMMOCTH

89. 14.02.2025
uensix yucesn: HOJl u HOK
[TpuMeHeHHe TPU3HAKOB JETUMOCTH

9. P P ¢ 17.02.2025
nenbix yncen: HOJ[ u HOK
ITpuMeHEeHnEe TPU3HAKOB IEJTMMOCTH

o1. p p a 19.02.2025
IEJTBIX YUCEI: OCTATKH IO MOIYITEO
[TpuMeHeHHe TPU3HAKOB JETUMOCTH

92. P P A 21.02.2025
IENTBIX YUCEI: OCTATKH 110 MOJIYIIO
[TpuMeHeHre PU3HAKOB JISIMMOCTH

93. LEeJbIX YKCcell: anroput™ EBkinna ais 21.02.2025
pelIeHHS 3314 B IISITBIX YUCIIaX
ITpoBepounas padora: "Teopus HETbIX

94. POBEPOTHAL P prA T 24.02.2024
YHcel
CucreMa 1 COBOKYIIHOCTh YPABHEHUM.

95. Y P 26.02.2024

PaBHOCHIBHEBIE CHCTEMEBI B CHCTEMBI-




CIICACTBHUA

96.

97.

98.

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHU M

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MpPaLMOHATbHbIX
YpaBHEHUN

28.02.2024

28.02.2024

03.03.2024

99.

OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

05.03.2025

100.

101.

102.

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

07.03.2025

07.03.2025

10.03.2025

103.

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3INYHBIX 00J1acTe HAYKU U peaslbHOM
JKU3HH, UHTEPIIpETALs [TOJy4YEHHBIX
pe3ynbTaTOB

12.03.2025

104.

IIpuMeHeHne CUCTEM K PEIEHUIO

14.03.2025




MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y U3
pa3InyYHbIX 00JacTel HayKH U peaibHOM
YKU3HU, UHTEPIPETALUs TOTy4YECHHBIX
pe3yJbTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 u3

105. pa3IMYHBIX 00J1acTel HAYKW U peaIbHON 14.03.2025
YKU3HHU, HHTEPIPETAINS TTOTYICHHBIX
pe3yJIbTaToB
[IpoBepounas pabora: "Cucremsl

AI[MOHAJIbHBIX, HPPAIIHOHATEHBIX

106. P PPatt 17.03.2025
MOKa3aTeIbHBIX U JIOTapU(YMUICCKUX
ypaBHeHUN"
PanumonanbHble ypaBHEHUS €

107. N P 19.03.2025
napaMeTpamu
ParnmoHanbHbIC HEpaBEHCTBA C

108. N P 21.03.2025
napameTpamu

109. PannonanbHbIe cucTeMBI ¢ TapaMeTpaMu 21.03.2025
HppannonanbHBIC YPaBHEHHUS,

110. Ppatt P 02.04.2025
HEPABEHCTBA C TTapaMeTPaMH
HppanroHaibHbIE CUCTEMBI C

111, Ppatt 04.04.2025
napameTpamu
[TokazarenpHBIC ypaBHEHUS, HCPABEHCTBA

112. P > HEP 04.04.2025
C mapaMeTpaMu

113. [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu 07.04.2025
Jlorapugmuueckue ypaBHEHUS,

114, P P 09.04.2025
HEPaBEHCTBA C MMapamMeTpaMu

115. Jlorapudmuueckre CUCTEMBI C 11.04.2025




napaMerpamu

116.

117.

TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

TpuronomeTpuyeckrue HepaBeHCTBA C
napaMeTpamu

11.04.2025

14.04.2025

118.

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

16.04.2025

119.

120.

121.

122.

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyalUH C IOMOUIBIO YPABHEHUH C
napameTpamu

HOCTpOGHI/Ie U UCCIICAOBAHUC
MAaTEMATUYCCKHUX MOI[CJ'ICﬁ pCajIbHBbIX

CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN

C IapaMeTpaMu

HOCTpOCHI/Ie n UCCIICIOBAHUC
MaTeMaTHYeCKUX MOAEIeH PCaIbHBIX

CI/ITyaI_[I/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C ImapaMeTpaMu

[TpoBepounas pabota: "3agauu ¢
napaMmerpamu’

18.04.2025

18.04.2025

21.04.2025

23.04.2025

123.

[ToBTOpenue, o6odIIEHKE,

cucTeMarn3anus 3HaHuil: "YpaBHEHUS'

25.04.2025

124.

125.

[ToBTOpenue, 060061IeHNE,

cucreMarn3anus 3HaHui: "YpaBHEHHS'
[ToBTOpenue, 06001ICHNE,
CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

25.04.2025

28.04.2025




[ToBTOpenue, 06001ICHNE,

126. o Y 30.04.2025
cucTemaru3anus 3HaHuii: "HepaBeHcTBa
IToBTOpenue, 0600IIIEHNE,

127. BTOpeHit HHEHTE, ) 05.05.2025
cucremaru3anus 3HaHui: "HepaBeHcTBa
IT eHue, 0000IIeHne

128, OBTOPEIIHE, ODODIEIHE, . 07.05.2025
cucTemaru3anus 3HaHuii: "HepaBeHcTBa

129. [IpomexyTouHas aTrecTanus 1 12.05.2025
[ToBTOpEHHE, 0000IICHUE,

130. cucreMaTtusauus 3Hanuii: "[IpousBogHas 14.05.2025
u e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

131. cucreMaTtu3arus 3Hanuii: "[Ipon3BoaHas 16.05.2025
U e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

132. cucreMaTtu3arus 3Hanui: "MHTerpan u 16.05.2025
€ro npuMeHeHue"

133, [ToBTOpeHwue, 0606HIGHIfe,n ) 19.05.2025
cUCTeMaTH3anwus 3HaHwi: "OyHKIHH
IT 000

134. OBTOPEHIE, ODODIIEHHE, . 21.05.2025
cUcTeMaTH3arys 3HaHui: "OyHKIIHn
IT 000

135, OBTOPEIIHE, ODODIIEHIE, ) 23.05.2025
cucTeMaru3aius 3HaHui: "OyHKIun
IToBTOpenue, 0000IIEHHE,

136. A Hert 23.05.2025
CHCTeMaTH3aIMsl 3HAHWI

OBILIEE KOJIMYECTBO HACOB I10 10

[NPOT'PAMME




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anrebpa u Hadana mareMatudeckoro ananmusa, 10 kmace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaTuyeckoro ananusa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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