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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTeMaTH4YeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE U KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBILIUICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMATCA C  NpUMEpaMHu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHocOOCTBYIOIIUN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOTro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATEIbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszzienaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBIaAEBAlOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS. YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTYalluH, PUMEHATh 3HAHUS, NOJYYCHHbIC MIPU U3YYEHUH Y4EeOHOTO Kypca, JUis
pelIeHusI CaMOCTOSITETFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpaXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJeHHEe Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJCH PEaJbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PCIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKECHUU,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIBHBIMH  (OopMamH,  MpPEACTABICHHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMH U TpaQuKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMN N7l pelIeHus 3aa4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanu3a CIocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMATbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyarouiuecs: y3HaIT O



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

CopepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIWHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAHUS, KOTOPbIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/iesoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpuMmeHeHue npoOeit U NPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneM. buHom HerooTtona. Hcnonp3oBanue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKomocTosiHCTBA. UETHbIE 1 HeuéTHbIe (QpyHKuMH. [leproauyeckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOuYkM paspbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeerneHne, TeOMEeTPUIECKUN U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS [OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne Meronpl pelieHHs ypaBHEHHMM W HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTrUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (DYHKIIMII HA MOHOTOHHOCTb U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOMAACH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTHKEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPodEeCCUOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATbHOU
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMsI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, MPEajaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATh TMIOTE3Y, apryMEHTHUPOBATb
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBICHNUS;

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

OLICHMBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJa4H,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBl,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOPHUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranuzanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarhb
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbI, OLEHHUBAaTh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYUT CIIETYIONTHE
MPEAMETHBIE PE3yJIbTaThl M0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYNCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

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

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIu4Hble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEaJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [JIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUIHUU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAas W JorapupMuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI  UCCJIEAOBAHMS IPOILIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKkasl Mporpeccus, TMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIETOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINHA, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MMPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpPUpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBUIO 3aJayH,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHsS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no gopmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeabHOCTH M IPOIPECCUH 10
HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanve GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 MHOXeCTBO, oTepaluy HajJl MHOKECTBaMHU 1
M UX CBOMCTBA 02.09.2024
2 narpaMmel Diiiepa-Benna 1
Jlutarp P 03.09.2024
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
amnmapara JJisl pelIeHHs 3a71a4 05.09.2024
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
ap p 06.09.2024
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
A APODH, 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
perieHust MPUKIATHBIX 3a7a9 12.09.2024
JleficTBUTENbHBIC YHCIIa. PalioHanbHBIE
8 1
UppalMOHATILHBIE YKCIIa 13.09.2024
9 ApudmeTrrueckue ornepaum ¢ 1
NENCTBUTEILHBIMU YUCIIAMHU 16.09.2024
10 Mopynb AEHCTBUTEIBLHOTO YHCIIA U €r0 1




CBOMCTBA

17.09.2024

11

12

13

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

OCHOBHBIE METOBI PELICHUS LENbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS IENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUN 1
HEPaBEHCTB

19.09.2024

20.09.2024

23.09.2024

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

24.09.2024

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMA KO PHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

26.09.2024

27.09.2024

30.09.2024

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUMN.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

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

01.10.2024

03.10.2024

04.10.2024




BBIYHCIICHHUC €TI0 3HAYCHU A

21

22

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

07.10.2024

08.10.2024

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

10.10.2024

24

25

26

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

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GYHKITHH.
Kommnosurus ¢yHkimit

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMN

11.10.2024

14.10.2024

15.10.2024

27

28

29

30

OO6acth ornpeesieHuss © MHOXECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKILINH.
[lepuognueckue pynkuuu. [lpomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIIMU Ha TPOMEKYTKE

Jluneiinas, KBaapaTuyHas U JpOOHO-
TUHEWHas QyHKIUH

17.10.2024

18.10.2024

21.10.2024

22.10.2024

31

DneMeHTapHOE HCCIICIOBAHUE U
MOCTPOSHUE TPAPUKOB ITUX (YHKITUNA

24.10.2024




DeMeHTapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX (YHKITUNA 25.10.2024
33 CreneHsb ¢ 1eTBIM MOKa3aTesneM. buaom
HrroTona 05.11.2024
34 Crenens C 1enbIM NIOKa3zareneM. bunom
Herotona 07.11.2024
Crenennasi GyHKIHUS C HATYPAIBHBIM H
35 . E€ cBoii
1enbIM TokazaTeneM. E€ cBolicTBa u 08.11.2024
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux” 11.11.2024
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA 12.11.2024
38 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTENEHU U €ro CBOMCTBA 14.11.2024
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
39
coJiepKalluX CTENEeHU U KOPHU 15.11.2024
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
40
coJiepKalluX CTENEeHU U KOPHU 18.11.2024
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAKCHHM,
41
coJiepKalluX CTENEeHU U KOPHU 19.11.2024
Hppaumonanbusie ypaBHeHUs. OCHOBHBIE
42
METOTbI p?HIeHI/ISI HUPPaIMOHATEHBIX 91.11.2024
YpaBHCHHIA
UppatnmonansHbie ypaBHeHUs. OCHOBHBIE
43
METO/IbI p?I_HCHI/ISI UppalMOHATEHBIX 99 11.2024
YpaBHCHHIA
44 WppanmonansHble ypaBHeHUs. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

25.11.2024

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

= HUPPALMOHATIbHBIX YPaBHEHUN 26.11.2024
46 PaBHOCUIIBHBIE IEPEXObI B PELICHUH

HUPPAMOHATILHBIX YPaBHEHUM 28.11.2024
47 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

UppalMOHATIBHBIX YPaBHEHUI 29.11.2024
48 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH

HUPPAIMOHATIBHBIX YPaBHEHUN 02.12.2024

CoiicTBa ¥ rpad K KOpHS N-O CTeNeHH
49 Kak KU1 0OpaTHOMN CTETEeHHU C

Haqu[))ZELII:IIHM nopKasaTeneM 03.12.2024

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

HaTj;)ﬁBII:IIHM nopKa3aTeneM 05.12.2024

KonTponbnas padora: "CsoiicTBa u rpaduk
o1 ?;EE;T{ I:;I" crenenu. MppanuonanbHbie 06.12.2024
59 CreneHb ¢ palioHAILHBIM TIOKa3aTeIeM U

e€ cBolicTBa 09.12.2024
53 CreneHs C paluoHaIbLHBIM MTOKA3aTeNeM U

e€ cBOlCTBa 10.12.2024
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeneM U

e€ cBolicTBa 12.12.2024
55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U

rpaduk 13.12.2024
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

16.12.2024

Hcnons3oBanue rpaduka GyHKIUN 115

7
> pelieHus: ypaBHEeHU I 17.12.2024
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 METO/IbI p?HIeHI/ISI MOKa3aTeIbHbBIX 10.12.2024
ypaBHEHHI
[TokazaTenbHbie ypaBHeHUA. 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. [lokazarensHble ypaBHEHHS" 24.12.2024
62 Jlorapudm uucna. CoiicTBa Jorapudpma 26.12.2024
63 Jlorapudwm gucia. CoiicTsa iorapupma 97 12,2024
64 JI . i
orapudm yucna. CoiicTBa orapupma 09.01.2025
65 JlecATHUHBIE U HaTypalibHBIE JTOTapH(pMbI 10.01.2025
66 JlecATHYHBIC U HATypaJIbHBIC JIOTapH(MBI 13.01.2025
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep>KaIIuX Jorapudmbl 14.01.2025
68 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep KalIuX Jorapudmbl 16.01.2025




[IpeoOpazoBaHue BBIpaXEHUH,

69 coJiepKaIIux JoraprupmMbl 17.01.2025
20 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

U rpadux 20.01.2025
7 Jlorapudmuueckas GyHKIIHs, €€ CBOHCTBA

U rpaduk 21.01.2025
79 Ucnons3zoBanue I‘p&ii)PIKZl byHKIUYU 15

pelleHus ypaBHEHU N 23.01.2025
73 Ucnons3zoBanue I‘paii)I/IKa byHKIUYU s

pellieHnsl ypaBHEHUI 24.01.2025

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI p(imeHI/m Jorapu(pMUIecKux 97 01.2025

ypaBHEHUH

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 METO/IbI ptimeHHﬂ Jorapu(pMUIECKUX 28.01.2025

ypaBHEHUN

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 1;4;;;)5:; E;meﬁm JorapupMUIECKUX 30.01.2025
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUYECKUX YpaBHEHUN 31.01.2025
78 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN

Jorapu(pMHUUECKUX YpaBHEHUN 03.02.2025
79 Kontponbras pabdota: "Jlorapupmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 04.02.2025
80 Cunyc, KOCHUHYC, TAHT€HC U KOTaHT'€HC

YUCJIOBOTO apryMEHTa 06.02.2025
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC




YHUCJIOBOI'O apryMEeHTa

07.02.2025

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82

YHUCJIOBOT'O apryMEeHTa 10.02.2025
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC

YHUCJIOBOT'O apryMeHTa 11.02.2025

Tpuronomerpudeckas OKpy>KHOCTb,
84 onpenenueHHe TPUTOHOMETPHUUYECKHIX 13.02.2025

(GYHKIMH YMCIIOBOTO apryMeHTa

Tpuronomerpudeckast OKpy>KHOCTb,
85 onpenenveHHe TPUTOHOMETPHUUYECKHIX 14.02.2025

(GyHKIWH 9MCIOBOTO apryMEHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 17.02.2025
87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 18.02.2025
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 90.02.2025
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 21.02.2025
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKEHUI 24.02.2025
01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpAKEHUN 25.02.2025
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpaXKEHUI 27.02.2025
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKEHUN 28.02.2025
94 Pemenue TpuroHoMeTprUYeCKUX ypaBHEHUM




03.03.2025

P .
95 eIlIeHNE TPUTOHOMETPUUYECKIX YpaBHEHUI 04.03.2025
96 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 06.03.2025
7 P i
9 eIIeHNE TPUTOHOMETPUUYECKIX YpaBHEHUI 07.03.2025
98 P i
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 10.03.2025
99 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 11.03.2025
KonTponsHas padora:
1 "T
00 PUTOHOMETPHYECKUE BI)Ipa)KeHIfﬂ u 13.03.2025
TPUTOHOMETPHUYECKUE YPABHEHHSI
101 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN
14.03.2025
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 nocneL[OBaTenLHVOCTeI/I. MeTton 17.03.2025
MaTeMaTHYeCKON HHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocieaoBarenbHocTu. Mcropus aHanusa 18.03.2025
0ECKOHEUHO MaJIbIX
104 A
0 pudMeTHUecKas mporpeccus 90.03.2025
105 I'eomeTprueckas nporpeccus 91.03.2025
106 beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccus 31.03.2025




CymMma 6eckoHeuHO yObIBaroIei

107 T€OMETPUUYECKON TPOTPECCUH 01.04.2025
108 JIMHENHBIN U HKCIIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 03.04.2025
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyia CI0KHBIX MPOIEHTOB 04.04.2025
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peaNbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKkTepa 07.04.2025
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U porpeccun” 08.04.2025
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 10.04.2025
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIUH 11.04.2025
114 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA

OTpe3Ke 14.04.2025
115 CBoiicTBa (yHKIMI HETIPEpPBIBHBIX HA

OTpe3Ke 15.04.2025
116 MeToa HHTEPBAJIOB JUTSI PEIICHHS

HEPaBEHCTB 17.04.2025
117 MeTo MHTEPBAJIOB ISl PEIICHUS

HEPaBEHCTB 18.04.2025
118 [IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX

GbyHKIUH 175 penieHus 3aaa4 21.04.2025
119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX

GbyHKIUH 1715 petieHus 3a1a4 22.04.2025
120 [TepBas u BTOpas mpou3BOAHBIC (DYHKIIMH

24.04.2025




Omnpexenenue, reOMETPUYECKUN CMBICIT

121 MIPOU3BOTHOM 25.04.2025
122 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 28.04.2025
123 MeTo1 HHTEPBAJIOB JUIsI PEILICHHSI

HEPaBCHCTB 29.04.2025
124 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIIUN 30.04.2025
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIHN 05.05.2025
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 06.05.2025
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 07.05.2025
128 [TpousBoaHast CYyMMBI, POU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI 12.05.2025
129 ITpon3BosHast CyMMBI, IPOU3BEICHHUS,

YaCTHOTO M KOMITO3UIIUU (YHKITUI 13.05.2025
130 KonTponbnas padora: "[IponsBomnas” 15.05.2025
131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus" 16.05.2025
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oynkun" 19.05.2025
133 [Tpou3BoaHAst CYMMBI, POU3BEICHIS,

YaCTHOTO M KOMITO3ULINU (YHKIUI 20.05.2025
134 HroroBast koHTpobHAs paboTa

22.05.2025




135 Hrorosas kKoHTpoOIJIbHAsE paboTa

23.05.2025

136 [ToBTrOpenue, 0000IIEeHNE, CUCTEMATH3AIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

26.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
UCCIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

02.09.2024

03.09.2024

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKINH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.2024

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
HCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxmenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke

05.09.2024

09.09.2024

10.09.2024

11.09.2024




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

12.09.2024

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINMU Ha OTpE3Ke

16.09.2024

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

17.09.2024

18.09.2024

19.09.2024

13

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

23.09.2024

14

15

16

[IpumeneHnne npou3BOTHOM ISt
HaxO0>KJICHUSI HAWJTYYIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIIOH UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OpMYIIOH HITH

24.09.2024

25.09.2024

26.09.2024




rpaduKoM

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

KOOPJAMHATHOMN TIJIOCKOCTH 03.10.2024
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOM TIJIOCKOCTH 07.10.2024
99 KonTponbnas padora: "Uccnenosanue

(GyHKIUH C TOMOMIBIO TPOU3BOIHON" 08.10.2024
93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO

epBOOOpa3HBIX 02.10.2024
24 [TepBooOpasHbie dNeMEeHTapHBIX (HYHKITUH.

[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX 10.10.2024
o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX 14.10.2024
26 NHurerpai. I'eoMeTpu4eCKUN CMBICI

UHTErpana 15.10.2024
97 Brruucnienue onpeaenéHHOro MHTErpana

o ¢opmyne HeroTona-JleiiOnuma 16.10.2024
28 Brruucnenue onpenenéHHoro HHTerpana

o ¢popmyse Hrerorona-Jleitbauia 17.10.2024
29 [IpuMmeHeHne nHTETpaia A HaXOXKACHUS

II0MIAIeH TUTOCKUX (PUTYP 21.10.2024
30 [IpuMeHneHnne uHTETpaIa JUIsl HAXOXKIACHUS




00BEMOB reOMETPUIECKHUX TET

22.10.2024

[Tpumeps pemeruit nuddepeHImarIbHbIX

31 YpaBHEHUI 23.10.2024
39 [Tpumeps permerunit nuddepeHImarIbHbIX
ypaBHEHUM 24.10.2024
MaremaTruueckoe MOAECIMPOBAHUE
33 PEATBHBIX MTPOIIECCOB C HOMOHIIZIO 05.11.2024
nuddepeHInaTbHbIX YpaBHEHHIHA
34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan” 06.11.2024
35 Tpuronomerpuieckue GyHKIUHU, UX
CBONCTBa U rpaduku 07.11.2024
36 Tpuronomerpruyeckue QyHKIHH, UX
CBOICTBa U TpauKu 11.11.2024
37 TpuronomeTpuyeckue QyHKIHH, UX
CBOICTBa U TpaduKu 12.11.2024
38 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu 13.11.2024
39 TpuronomeTpuyeckue QyHKIIHH, UX
CBOICTBa U TpauKu 14.11.2024
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YpaBHEHUH ¢ HOMOHII:IO 18.11.2024
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
41 ABHEHMH C OMOIIbIO
Z}IjI/IFOHOMCTpI/I‘ICCKH(jﬁ OKPY>KHOCTH 19.11.2024
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX
ypaBHEHUH C TOMOIIbIO 20.11.2024




TPUTOHOMETPUUECKON OKPY’KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 ABHEHUH C IIOMOILBIO

Z}I))HFOHOMeTqueCKH(:ﬁ OKPY>KHOCTH 21.11.2024
44 Pemenne TpUroHoOMeTpHUECKUX

HEPaBCHCTB 25.11.2024
45 Perienne TpUroHOMETpHUUECKUX

HEPaBCHCTB 26.11.2024
46 Perrenne TpUroHOMETpHUYECKUX

HEPaBEHCTB 27.11.2024
47 Pemenne TpuroHoMeTpHUUECKUX

HEPaBCHCTB 28.11.2024

Konrponsnas padora: "['paduku
48 TPUTOHOMETPHUYECKUX KIIWH.

TII))I/IFOHOMGTI:I))I/IHGCKI/IC izgageHCTBa" 02.12.2024
49 OCHOBHBIE METOJIBI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 03.12.2024
50 OCHOBHBIE METO/IbI peILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 04.12.2024
51 OCHOBHBIE METOJIBI PEIICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 05.12.2024
59 OCHOBHBIE METOJIBI PETICHUS

MOKa3aTeIHbHBIX HEPABEHCTB 09.12.2024
53 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METOJIBI PETICHUS

norapu(pMHUUECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIE METO/IbI pEIICHUS




norapuMIUYECKUX HEPABEHCTB

12.12.2024

OCHOBHEBIE MCTOJbI pCHICHUS

%6 norapuMUYECKUX HEPABEHCTB 16.12.2024
57 OCHOBHBIE METO/IBI PEIICHHS

HPpAIMOHATILHBIX HEPABEHCTB 17.12.2024
58 OCHOBHBIE METO/IbI PEILICHUS

HppaLMOHAIIbHBIX HEPABEHCTB 18.12.2024
59 OCHOBHbBIE METO/IbI PEeILICHUS

HppaLMOHAIIbHBIX HEPABEHCTB 19.12.2024
50 OCHOBHbBIE METO/bI pEeLLICHUS

HPpAIMOHATILHBIX HEPABEHCTB 23.12.2024
61 I'paduueckue METObI pELICHUS

UppalMOHATIbHBIX YpaBHEHUI 24.12.2024
62 I'paduueckue MeTo b1 peIJ_IeI:II/ISI

MppallMOHATIbHBIX YpaBHEHUI 25.12.2024
63 I'paduueckue MeTo bl peLeHus

IIOKAa3aTeIbHBIX YPABHEHUN 26.12.2024
64 I'paduueckue METOIBI peLICHUS

MOKa3aTeIbHBIX HEPABEHCTB 09.01.2025
65 I'paduueckue MeTo bl peLeHus

Jorapu(pMUUECKUX YpaBHEHUN 13.01.2025
66 I'paduueckue MeTO bl peLIeHUs

Jorapu(pMHUUECKUX HEPABEHCTB 14.01.2025
67 I'paduueckue METOIBI pEIICHUS

Jorapu(MHUIECKUX HEPABEHCTB 15.01.2025

I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX 16.01.2025

YpaBHEHUU




69

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHUU

20.01.2025

70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JorapupMUIEcKux
HEPABCHCTB

21.01.2025

71

72

73

I'padmyeckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

Kontponbnas padota: "HpparnmoHalibHbIe,
MOKa3aTeIbHbIC U JIOTapHU(PMUUECKHE
HepaBeHCTBA"

KommiekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

22.01.2025

23.01.2025

27.01.2025

74

KomrmiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKast (opMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

28.01.2025

75

76

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

29.01.2025

30.01.2025

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJIUHATHON TUIOCKOCTH

03.02.2025

78

79

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4HCJIa

04.02.2025

05.02.2025




®opmyiia Myaspa. KopHu n-oit crernenu

80 13 KOMIUIEKCHOTO YHClIa 06.02.2025
[TpuMeHeHNEe KOMIUIEKCHBIX YUCEI JUIS
81 pemeHust GU3NYECKUX U reOMETPUIECKUX 10.02.2025
3amaq
82 Kontponbnas padota: "KomrmiekcHbie
guca" 11.02.2025
83 HatypanbHble u 1iesnbie uncna 12.02.2025
84 HatypanbHble u Lienble uncia 13.02.2025
85 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
LEJIBIX YUCEII 17.02.2025
86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEIIBIX YHCET 18.02.2025
87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yrcen: HOJl u HOK 19.02.2025
88 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
mensix uncen: HO u HOK 20.02.2025
89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO 24.02.2025
90 [TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH
HEJTBIX YMCEJT: OCTATKH 110 MOJIYITIO 25.02.2025
[IpuMmeHeHne MPU3HAKOB AETUMOCTH
91 LETBIX YUCEIT: anroput™ EBkmnaa s 96.02.2025
pelIeHus 3a/1a4 B LIEJIBIX YHCITaX
92 Kontponsnas pabdora: "Teopus memnbix
gucen" 27.02.2025




93

Cucrema ¥ COBOKYIIHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

03.03.2025

94

CucremMa 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUSA

04.03.2025

95

96

97

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW palMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHbIX
ypaBHEHUH

05.03.2025

06.03.2025

10.03.2025

98

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
ypaBHEHUH

11.03.2025

99

100

101

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUI

[IpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3NUYHbIX 00J1acTe HAYKHU U pealbHOM
YKU3HU, UHTEPIPETALUS TOJTyYEHHBIX

12.03.2025

13.03.2025

17.03.2025




pE3yJIbTaTOB

102

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4EHHBIX
pe3yJIbTaTOB

18.03.2025

103

[IpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs OJY4CHHBIX
pE3yJIbTaTOB

19.03.2025

104

105

106

KonTponbnas pabota: "Cucrembl
palMoOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUN"

PanunoHanbHBIE YpaBHCHHU C [TapaMCTpaMn

PanmonaneHbIe HEpaBEHCTBA C
napameTpamu

20.03.2025

31.03.2025

01.04.2025

107

108

109

PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

WppannoHansHble ypaBHEHUS,
HEpaBEHCTBa C apaMeTpamMu

HppatnmoHanbHble CUCTEMBI C
napameTpamu

02.04.2025

03.04.2025

07.04.2025

110

111

[TokazaTenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

08.04.2025




09.04.2025

112

113

Jlorapudmuueckue ypaBHeHUs,
HEPAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckre CUCTEMBI C
rnapameTpamu

10.04.2025

14.04.2025

114

TpuUroHomMeTpuueCcKre YpaBHEHHUS C
rapameTpamu

15.04.2025

115

116

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

TpuroHomeTpuyecKkue CUCTEMBI C
napameTpamu

16.04.2025

17.04.2025

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYyalMi C IOMOUIbIO YPABHEHUH C
napameTpamu

21.04.2025

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYyAalMil C IOMOLIBIO CUCTEM YPAaBHEHUM
C mapaMeTpaMu

22.04.2025

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM
C mapaMeTpamMu

23.04.2025

120

121

KonrtponbHas pabdora: "3anaun ¢
napamerpamu’

[ToBTOpenue, 060061IeHNE,
cUucTeMaru3anus 3HaHui: "YpaBHeHus"

24.04.2025

28.04.2025

122

[ToBTOpeHue, 0600mIEHNE,




cucTeMaru3anus 3HaHui: "YpaBHenus"

29.04.2025

123

124

[ToBTOpeHuE, 0600MIIEHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHuEe, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

30.04.2025

05.05.2025

125

[ToBTOpeHme, 06001IEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

06.05.2025

126

127

128

[ToBTOpeHue, 06001IEHNE,
cuctemaTtu3ainus 3Hanuii: "HepaBencrpa"

[ToBTOpeHuEe, 0600MIIEHNE,
cucrtematusanus 3Hanuii: "l[IpousBoaHas u
e€ mpuMeHeHue"

[ToBTOpenue, o6o0IIEHNE,
cucremaru3anuus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"

07.05.2025

12.05.2025

13.05.2025

129

[ToBTOpenue, o6o0IIEeHNE,
cucteMatusanus 3Hanuii: "[IponsBoaHas u
e€ npuMeHeHue"

14.05.2025

130

131

132

[ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHnuii: "OyHkuun"
[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alus 3Hanui: "OyHkuun"

15.05.2025

19.05.2025

20.05.2025

133

[ToBTOpenue, o600mIEeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

21.05.2025




134 IIpomexyrounas arrecrauus. Tect EI'D 1 1 99 05.2025
135 [ToBTOpeHME, 06061H€HI;I€, 1 1
CHCTEMAaTH3alus 3HaHUH 26.05.2025
136 [ToBTOpeHue, 0600mIEeH e, 1
CUCTEMATH3AN 3HAHUI 26.05.2025
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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