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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
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
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a 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 MBILIJIEHUE.

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

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

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



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 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.

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 PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
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.

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 coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
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 TmpoueccoB. JlaHHas coaepkareinbHas 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, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

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

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

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble 4ucia. PanuoHalbHBIE W UPPALMOHAIBHBIE YHCJA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (OpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypajlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

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
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno e. @opmyna CIOKHBIX
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
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
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, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

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

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

YpaBHeHHS U HEPABEHCTBA

CucreMa W COBOKYHHOCTh YPAaBHEHUH W HEPaBEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX W  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



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

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOMN MIIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHUKAIOT MPHU PELIEHUWU 33Jad U3 JAPYTHX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON [JIsi HAXOXKJECHUS HAWIY4IIero peueHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIMH. [IpaBuia HaxoxaeHus: NepBOOOpPa3HbIX.

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

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

[Ipumepsl pemenuit auddepeHuuaibHblX ypaBHEHUH. MaTtemaTuueckoe
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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TPaKIAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMAaTHKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS SCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE 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 TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr ¥ Ppeanr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
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[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3ajgad B 00J1acTH
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXAy TMOHATUSIMH, (DOpMyIUpPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKAUM MHCTPYMEHT I103HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOrO 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
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 PA3IUYHBIX TUIOB, aHAJIU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaAEKHOCTD uH(bopMaluu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXKICHHS C CYKICHHSMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
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 CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTara perIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBUIYaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNMNoOBBIX Gopmax paboThl (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHITHSIMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
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;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MATpULBl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXO0B WIIM OCYILIECTBIISASA IPOBEPKY KOPHEN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKIuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, 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 HATypajJbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOI'O apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3Aa:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PELIEHUs pEeajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOMHON IS
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;

cBOOOHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAeTCHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl 1 HOK naTypanbHBIX uncen sl pelieHus 3a1ay, MPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ 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 KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUECKUX YPABHEHUN U HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpamu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEpPUPOBATH TMOHIATHSAMHU: TpPaPUKUd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO 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 o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
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
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
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 odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
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
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 MHOXeCTBO, OTepaIuy HajJl MHOKECTBaMHU 1
M UX CBOMCTBA 02.09.2024
2 narpaMmel Diiiepa-Benna 1
Jlutarp P 03.09.2024
[IpuMeHEHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
amnmapara JJisl pelIeHHs 3a71a4 04.09.2024
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIE APOOU, IIPOICHTHI, 1
ap p 06.09.2024
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
A APODI, TIPOTt 09.09.2024
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii 1 IPOLEHTOB IS
6 1
pelieHus: NpUKIaAHbIX 3a7a4 10.09.2024
[Ipumenenue apobeii u IPOIEHTOB IS
7 1
perieHus TPUKJIATHBIX 3a7a9 11.09.2024
JleficTBUTENbHBIC YKCla. PalinoHaabHbIE
8 1
UppalMOHAIILHBIE YKCIIa 13.09.2024
9 Apudmerrueckue ornepaum ¢ 1
NEWCTBUTEILHBIMU YUCIIAMHU 16.09.2024
10 Moaynb AEHCTBUTEIBLHOTO YHCIIA U €r0 1




CBOMCTBA

17.09.2024

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

18.09.2024

20.09.2024

23.09.2024

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

24.09.2024

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMH KOA(PPHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

25.09.2024

27.09.2024

30.09.2024

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTPUILBI 2X2, €T0
T€OMETPUYECKHI CMBICI U CBOMCTBA;

01.10.2024

02.10.2024

04.10.2024




BBIYHCIICHUC €TI0 3HAYCHU A

21

22

IIpuMmeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

07.10.2024

08.10.2024

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

09.10.2024

24

25

26

KontposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bzaumno oOpaTHble QYHKITHH.
Kommnosurus ¢yHkimit

I'paduk pyHkunu. dnemeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMN

11.10.2024

14.10.2024

15.10.2024

27

28

29

30

OO6macth ornpeesieHust © MHOXECTBO
3HaueHull pyHkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

Jluneiinas, KBaApaTuyHas U JpOOHO-
TUHEWHas QyHKIUH

16.10.2024

18.10.2024

21.10.2024

22.10.2024

31

DneMeHTapHOE MCCIICIOBAHUE U
MOCTPOSHUE TPAPUKOB ITUX YHKITUNA

23.10.2024




DneMeHTapHOE UCCIIeIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX (YHKITUNA 25.10.2024
33 CreneHsb ¢ 1eTBIM MOKa3aTesneM. buaom
HeroTona 05.11.2024
34 Crenens C LenbIM NIOKazareneM. bunom
Herotona 06.11.2024
Crenennast GyHKIUS C HATYPAIBHBIM H
35 . E€ cBoii
1enbIM Toka3aTeneM. E€ cBoiicTBa u 08.11.2024
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 11.11.2024
37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA 12.11.2024
38 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTENEHU U €ro CBOMCTBA 13.11.2024
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAXKCHHH,
39
coJiepKaluX CTENEeHU U KOPHU 15.11.2024
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
40
coJiepKalluX CTENEHU U KOPHU 18.11.2024
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
41
coJiepKalluX CTENEeHU U KOPHU 19.11.2024
HppaunonaneHsle ypaBHeHNs. OCHOBHBIE
42
METOTbI p?HIeHI/ISI HUPPaIMOHATEHBIX 90.11.2024
YpaBHCHHIA
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE
43
METO/IbI p?I_HCHI/ISI UppalMOHATEHBIX 99 11.2024
YpaBHCHHIA
44 WppanmonansHble ypaBHeHUs. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

25.11.2024

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 HPpALMOHATIbHBIX YPaBHEHUN 26.11.2024
46 PaBHOCUIIBHBIE IEpEXObI B PELICHUH

HUPPAMOHATILHBIX YPaBHEHUN 27.11.2024
47 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

UppalMOHANIBHBIX YPaBHEHUI 29.11.2024
48 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

HPPAIMOHATIBHBIX YPaBHEHUN 02.12.2024

CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH
49 Kak KU1 0OpaTHOM CTETIeHHU C

Haqu[))ZELII:IIHM nopKasaTeneM 03.12.2024

CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
50 Kak KIIM1 0OpaTHOMU CTETIeHHU C

HaTj;)ﬁBII:IIHM nopKa3aTeneM 04.12.2024

KonTponbnas padora: "CsoiicTBa u rpaduk
o1 ?;EE;T{ I:;I" crenenu. MppanuonanbHbie 06.12.2024
59 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM U

e€ cBolicTBa 09.12.2024
53 CreneHs C paluoHaIbLHBIM MTOKA3aTeNeM U

e€ cBOlCTBa 10.12.2024
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeleM U

e€ cBolicTBa 11.12.2024
55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U

rpaduk 13.12.2024
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

16.12.2024

Hcnons3oBanue rpaduka GyHKIUN 1715

7
> pelieHus: ypaBHEeHU I 17.12.2024
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE
58 METO/IbI p?HIeHI/ISI MOKa3aTeIbHbBIX 18.12.2024
ypaBHEHHI
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
59 METO/IbI pcimeHI/m MOKa3aTeIbHBIX 90.12.2024
ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60 METOBI p?meHH;[ MOKa3aTeIbHBIX 93122024
ypaBHEHHH
61 Kontposbnas padota: "[lokazaTenpHas
¢bynkuus. [TokazarenbHble ypaBHEHUS" 24.12.2024
62 Jlorapudm uucna. ColicTBa jJorapudpma 25.12.2024
63 Jlorapudwm gucia. CpoiicTa iorapupma 97 12,2024
64 Jlorapudm uucna. ColicTBa Jorapudpma 10.01.2025
65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 13.01.2025
66 JlecATHYHBIC U HATypaJIbHBIE JIOTapH (MBI 14.01.2025
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep>KaIIuX Jorapudmbl 15.01.2025
68 IIpeoOpa3oBaHue BBIpAKEHHIH,
CoJIep KalIuX Jorapudmbl 17.01.2025




[IpeoOpa3oBaHue BEIpaKEHUH,

69 coJiepKaIIux JorapupmMbl 20.01.2025
20 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 21.01.2025
7 Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA

U rpaduk 22.01.2025
79 Hcnonp3oBanune rpaduka GyHKIAN 115

pelieHus ypaBHEeHU 24.01.2025
73 Ucnons3zoBanue I‘paii)I/IKa byHKIUYU s

pelieHus: ypaBHEeHU I 27.01.2025

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI p(imeHI/m Jorapu(pMUIecKux 98.01.2025

ypaBHEHUH

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 METO/IbI ptimeHHﬂ JorapupMUUECKUX 99.01.2025

ypaBHEHUI

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 METOBbI p?HIeHI/ISI JorapuPMUUECKUX 31.01.2025

ypaBHEHHHA
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHEHUN 03.02.2025
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMHUUECKUX YpaBHEHUN 04.02.2025
79 Kontponbnas padota: "Jlorapupmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 05.02.2025
80 Cunyc, KOCHUHYC, TAHT€HC U KOTaHT'€HC

YUCJIOBOTO apryMEHTa 07.02.2025
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC




YHUCJIOBOI'O apryMEeHTa

10.02.2025

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82

YHUCJIOBOT'O apryMEeHTa 11.02.2025
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC

YHUCJIOBOT'O apryMeHTa 12.02.2025

TpuronomeTrpuyeckas OKpy>XKHOCTb,
84 onpenenueHHe TPUTOHOMETPHUYECKHIX 14.02.2025

(GYHKIHH YMCIIOBOTO apryMeHTa

TpuronomeTpudeckas OKpy>KHOCTb,
85 onpenenveHHe TPUTOHOMETPHUICCKHX 17.02.2025

(GyHKIWH 9MCIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 18.02.2025
87 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 10.02.2025
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 91.02.2025
89 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 24.02.2025
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKEHUI 25.02.2025
01 [IpeobpazoBaHre TPUTOHOMETPUUECKHUX

BBIpAKEHU N 26.02.2025
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKEHUI 28.02.2025
93 [IpeobpazoBaHre TPUTOHOMETPUUECKHUX

BBIPAKEHUN 03.03.2025
94 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM




04.03.2025

P .
95 eIlIeHNE TPUTOHOMETPUYECKIX YpaBHEHUI 05.03.2025
96 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 07.03.2025
7 P i
9 eIlIeHNE TPUTOHOMETPUYECKIX YpaBHEHUI 10.03.2025
98 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 11.03.2025
99 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 12.03.2025
100 Pemenne TpUroHOMETPHUECKUX YpaBHEHUN
14.03.2025
KonrtponbHas pabora:
101 Tpuronomerpuueckue BI)Ipa)KeHIfS{ )51 17.03.2025
TPUTOHOMETPHUECKUE YPABHEHHSI
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 nocneL[OBaTenLHVOCTeI/I. MeTton 18.03.2025
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocyeaoBarenbHocTu. Mcropus ananusa 10.03.2025
0ECKOHEUHO MaJIbIX
104 Apudmernueckas mporpeccus 91.03.2025
105 I'eomeTprueckas nporpeccus 31.03.2025
106 beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccust 01.04.2025




CymMma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON MTPOTPECCUH 02.04.2025
108 JIMHENHBIN U HKCIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 04.04.2025
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyna CI0KHBIX MPOIEHTOB 07.04.2025
110 Hcnonb30Banue Nporpeccuu Ajs peleHus

peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa 08.04.2025
111 Kontposnbnas pabora:

"[locnenoBaTeabHOCTH U IPOrPecCUu’” 09.04.2025
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 11.04.2025
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIUH 14.04.2025
114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 15.04.2025
115 CBoiicTBa (yHKIMI HENPEPHIBHBIX Ha

OTpe3Ke 16.04.2025
116 MeToa HHTEPBAJIOB JUTSI PEILICHHS

HEPaBEHCTB 18.04.2025
117 MeTo HHTEPBAJIOB JUIsI peILICHHS

HEPaBEHCTB 21.04.2025
118 MeTo HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 22.04.2025
119 [IpuMeHeHne CBOKCTB HENPEPBIBHBIX

GyHKIUH 1715 petieHus 3a1a4 23.04.2025
120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

GyHKIMA 1715 peleHus 3a1a9 25.04.2025




121

[lepBast u BTOpast Npou3BOIHBIC PYHKIIUU

28.04.2025

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT

IIPOU3BOIHOM 29.04.2025
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOTHOM 30.04.2025
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 05.05.2025
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIHN 06.05.2025
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX PYHKIIUN 07.05.2025
127 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 13.05.2025
128 [TpousBoaHast CyMMBI, POU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 14.05.2025
129 ITpon3BosHast CyMMBI, IPOU3BEICHHUS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 16.05.2025
130 [Tpou3BoaHast CYMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 19.05.2025
131 Kontponbnas padota: "[IponsBognas” 90.05.2025
132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus" 21.05.2025
133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "OyHkun" 23.05.2025
134 HroroBast koHTpobHAs paboTa

26.05.2025




135

HToroBast KOHTpOJIbHAS paboTa

27.05.2025

136

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

28.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

02.09.2024

03.09.2024

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaeaoBaHuio PyHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.2024

[IpuMeHeHne npon3BOJHOM K
uccaeaoBaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

06.09.2024

09.09.2024

10.09.2024

11.09.2024

Haxoxnenue HanOOJIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

13.09.2024

10

11

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUN HAa OTPE3Ke

Haxoxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIErO U
HAUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

16.09.2024

17.09.2024

18.09.2024

12

Haxoxnenue HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

20.09.2024

13

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAWJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

23.09.2024

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro peiieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

24.09.2024

25.09.2024

27.09.2024




17 Kommosurus ¢hyHKImit 30.09.2024
18 Kommosurus ¢hyHKImit 01.10.2024
19 Kommnosumus hyHkmmii 02.10.2024
20 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha

KOOPJMHATHOMN TIJIOCKOCTH 04.10.2024
21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha

KOOPJAMHATHOM TIJIOCKOCTH 07.10.2024
99 Kontponbnas padota: "UccnenoBanue

(GyHKIU ¢ TOMOIIBIO TPOU3BOTHON" 08.10.2024
93 [lepBooOpazHas, OCHOBHOE CBONCTBO

epBOOOpa3HBIX 09.10.2024
24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX 11.10.2024
o5 [TepBooOpasHbIe dNeMEHTapHBIX (HYHKITUH.

[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX 14.10.2024
26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI

UHTerpana 15.10.2024
97 Brruncnenue onpenenéHHOro HHTerpaa

o ¢popmyse Hrrorona-Jleitbauima 16.10.2024
98 Brruncnenue onpenenéHHOro HHTErpaa

o gopmyne HeroTona-JleiiOnuma 18.10.2024
29 [TpuMeHeHHe HHTETpaIa T HaX XK ICHUS

iouaien MIoCKux Guryp 21.10.2024
30 [TpuMmeHeHne HHTETpaia A HaX 0k ACHUS

00BEMOB T€OMETPUUYECKHUX T 22.10.2024




[Tpumeps! pemennii qudQepeHraIbHbIX

31 ypaBHEHUM 23.10.2024
32 [Tpumeps! pemenuit qudepeHraIbLHbIX
ypaBHEHU 25.10.2024
MatemaTtuueckoe MOJEIUPOBAHKE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO 05.11.2024
nuddepeHInaTbHbIX YpaBHEHHIHA
34 Konrponbnas padota: "[lepBooOpazHas u
uHTerpan” 06.11.2024
35 Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U TpaduKH 08.11.2024
36 Tpuronomerpuyeckue GyHKINH, UX
CBONCTBa U rpaduku 11.11.2024
37 Tpuronomerpuueckne GyHKIUH, UX
CBOMCTBA U Tpap KU 12.11.2024
38 Tpuronomerpuveckne GyHKIUH, UX
CBOICTBa U TpauKu 13.11.2024
39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu 15.11.2024
OT60p KOpHEN TPUTOHOMETPUUECKUX
40 YPaBHEHUH C IIOMOILBIO 18.11.2024
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
41 YPaBHEHUH € TOMOILBIO 19.11.2024
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YpaBHEHU € TOMOIIbIO 90.11.2024

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 ABHEHUH C MIOMOIIIBIO

ZEHFOHOMeTqueCKH;ﬁ OKPY>KHOCTH 22.11.2024
44 Perienue TpUroHOMETpHUECKUX

HEPaBEHCTB 25.11.2024
45 Penienne TpUroHOMETPUYECKUX

HEPaBCHCTB 26.11.2024
46 Perienue TpUroHOMETPHUYECKUX

HEPaBCHCTB 27.11.2024
47 Perrenne TpUroHOMETpHUYECKUX

HEPaBEHCTB 29.11.2024

Kontponbnas padota: "['paduku
48 TPUTOHOMETPUYECKUX (DYHKIIHIA.

TI;))HFOHOMGTI;)I/IHGCKHC ina:eHCTBa" 02.12.2024
49 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 03.12.2024
50 OCHOBHBIE METOJIBI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 04.12.2024
51 OCHOBHBIE METO/IbI PEeILICHUS

MOKa3aTeIbHBIX HEPABEHCTB 06.12.2024
59 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 09.12.2024
53 OCHOBHBIC METOJIBI PETICHUS

Jorapu(MHUIECKUX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METO/IbI pEeIICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIE METO/IbI PEeLICHUS

norapuMUYECKUX HEPABEHCTB 13.12.2024




OcHoBHBIC MCTOJbI pCHICHUS

%6 Jorapu(MUIECKUX HEPABCHCTB 16.12.2024
57 OCHOBHBIE METO/IbI PEILICHUS

HppalMOHATIbHBIX HEPABEHCTB 17.12.2024
58 OCHOBHBIC METOJIbI PEIICHUS

HMPpAIMOHATILHBIX HEPABEHCTB 18.12.2024
59 OCHOBHBIE METO/IbI PEILICHUS

HMPpAIMOHATILHBIX HEPABCHCTB 20.12.2024
60 OCHOBHBIE METO/IbI PEILICHUS

HppaLMOHAIIbHBIX HEPABEHCTB 23.12.2024
61 I'paduueckue METOIbI pELICHUS

UppalMOHATIBHBIX YPaBHEHUI 24.12.2024
62 I'paduueckue MeTo b1 pGIHCIjI/ISI

MppallMOHATIbHBIX YpaBHEHUI 25.12.2024
63 I'paduueckue METOIBI pELICHUS

MOKa3aTeIbHBIX YPAaBHEHHI 27.12.2024
64 I'paduueckue MeTo bl peLeHus

II0Ka3aTeIbHbIX HEPABEHCTB 10.01.2025
65 I'paduueckue METOIBI pELICHNUS

Jorapu(PMUYECKUX YpaBHEHUM 13.01.2025
66 I'paduueckue MeTO bl peLIeHUs

Jorapu(MUIECKUX HEPABEHCTB 14.01.2025
67 I'paduueckue MeTO bl peLIeHUs

Jorapu(pMHUUECKUX HEPABEHCTB 15.01.2025

I'paduueckue METOIBI pEIICHUS
68 HOKaSaTeJ'Ij:HI)IX U JTorapu(HMUIECKUX 17.01.2025

ypaBHEHUI
69 I'paduueckne MeTOaBI PEIICHHS




MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
ypaBHEHUI

20.01.2025

70

71

72

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U Jorapu(pMHIECKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,

MOKa3aTeabHbIE U IoTapupMUuecKue
HepaBeHCTBA"

21.01.2025

22.01.2025

24.01.2025

73

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIIHCH
KOMIIJIEKCHOTO YHCIIa

27.01.2025

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

28.01.2025

75

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CIIaMU

29.01.2025

31.01.2025

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

03.02.2025

78

79

N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJMHATHOM MIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

04.02.2025

05.02.2025

80

®opmyna Myaspa. Kopuu N-oii ctenenun




13 KOMIIICKCHOI'O 4ucCJjia

07.02.2025

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA

81 pemeHust GU3MIECKUX U TeOMETPUIECKUX 10.02.2025

3aaq
82 Kontponbnas padota: "KomrmiekcHbie

guca" 11.02.2025
83 HatypanbHble 1 1enpie urcia 12.02.2025
84 HatypanbHble u 1ienble uncia 14.02.2025
85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

LEJIBIX YUCEII 17.02.2025
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LIETTBIX YUCEI 18.02.2025
87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

nenbix yrcen: HOJl u HOK 19.02.2025
88 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

mensix uncen: HOJL u HOK 21.02.2025
89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

LEJTBIX YMCEJI: OCTATKH 110 MOJIYITIO 24.02.2025
90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

HEJTBIX YMCEJT: OCTATKH 110 MOJIYITIO 25.02.2025

[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 LETBIX YUCEI: anropuT™ EBkinaa s 96.02.2025

pelIeHus 3a/1a4 B LIEJIbIX YHCITaX
92 Kontponbras pabota: "Teopust menbix

yucen" 28.02.2025
93 Cucrema v COBOKYITHOCTh YPaBHECHHI.




PaBHOCHUIbHEIE CHCTEMbBI M CHCTEMBI-
CICACTBUA

03.03.2025

94

95

96

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYIHOCTEW paliOHaIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYIIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

04.03.2025

05.03.2025

07.03.2025

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTEeNIbHbIX
ypaBHEHUH

10.03.2025

98

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
YpaBHEHUU

11.03.2025

99

100

101

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(hMUUIECKUX
ypaBHEHUH

[IpuMmeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HU, UHTEPIPETaLUs TOTYYEHHBIX
pE3yJIbTaTOB

12.03.2025

14.03.2025

17.03.2025




102

103

104

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pasIUYHBIX 00JIacTel HAYKH U pealbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3IMYHBIX 00JaCTel HayKH U pealbHON
KU3HU, HHTEPIPETALUS TOTYyYSCHHBIX
pe3yNbTaToB

Kontposnbnas pabora: "Cucrtemsi
paloHaIbHBIX, UPPALMOHABHBIX
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
ypaBHeHUI"

18.03.2025

19.03.2025

21.03.2025

105

PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

31.03.2025

106

107

PanmonaneHbIe HEpaBEHCTBA C
napameTpamu

PanmoHanbHBIE CHCTEMBI C ImapamMeTpaMmu

01.04.2025

02.04.2025

108

WppatmonansHble ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpamMu

04.04.2025

109

110

HpparnmoHanbHble CUCTEMBI C
napameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

07.04.2025

08.04.2025

111

[TokazareiabHbIE CUCTEMBI C TapaMeTpaMu

09.04.2025




112

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C [TapaMeTpaMu

11.04.2025

113

114

Jlorapudmuaeckue CUCTEMBI C
napameTpamu
TpuroHoMeTpuUecKre ypaBHEHHS C
napameTpamu

14.04.2025

15.04.2025

115

TpuronomeTrpruyeckue HEpaBEHCTBA C
napameTpamu

16.04.2025

116

117

118

119

TpUroHomMeTpu4eCcKue CUCTEMBI C
rapameTpamu

[TocTpoeHue u ucciaeao0BaHUE
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYALIMI C IOMOUIbIO YPABHEHUH C
napameTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIEeN peanbHbIX
CUTYalUH C IIOMOILBIO CUCTEM YPaBHEHUM
C rmapamMmeTpamMu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN peaabHbIX
CUTYAIIMI C MOMOIIBIO CUCTEM YpaBHEHUMN
C mapameTpaMu

18.04.2025

21.04.2025

22.04.2025

23.04.2025

120

KonTponbnas pabora: "3anauu c
napaMerpamu”

25.04.2025

121

122

[ToBTOpenue, o6o0mEeH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus "
[ToBTOpenue, 060061IeHNE,
cucTeMaru3anys 3Hauui: "YpaBHeHus"

28.04.2025

29.04.2025




123

[ToBTOpeHue, 06001eHNE,
cucTemMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrtembl ypaBHeHH "

30.04.2025

124

125

126

[ToBTOpeHue, 06001EeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpEeHME, 0000MIIEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

[ToBTOpeHuE, 0000MIIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

05.05.2025

06.05.2025

07.05.2025

127

[ToBTOpeHue, 06001IEeHNE,
cucremarusauus 3HaHuii: "[IponsBoanHas u
e€ npumeHeHue"

09.05.2025

128

129

130

[ToBTOpeHuEe, 0600MIIEHNE,
cuctematusanus 3Hanuii: "[IponsBoanas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHNE,
cucteMarusanus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

12.05.2025

13.05.2025

14.05.2025

131

[ToBTOpenue, o6o0mEeH e,

cucrtemaTtusanus 3Hanuil: "OyHkuun'

16.05.2025

132

133

[ToBTOpenue, 06061IeHNE,

cucrtemaTtusanus 3Hanui: "OyHkuun'

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuuu'

19.05.2025

20.05.2025

134

HroroBast koHTpobHAs paboTa




21.05.2025

135 HToroBast KOHTpOJIbHAs paboTa 1 1 93.05.2025
136 [ToBTOpeHue, o600mIEeHNE, 1
cUCTEMAaTH3alN 3HAHUI 26.05.2025
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






