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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUMBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHali3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYYEHHBIX  pEUIEHWH, 3HAaKOMATCS €  NIpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUMN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJlM3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIOTHKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHA
yUeOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEaTbHOM
CUTYyaIluH, PUMEHSATh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATBHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalui, a TakKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocnenoBaTenbHOMY pacHIMPEHUIO Kpyra HCIOJIb3YyEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUs Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATEMAaTHKH KaK HayKH U e€ PoJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
COJEpKaIlMX CTENEHU U JiorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuil, paboOTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKUIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAIeJIeH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIWYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckoi 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 (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-OKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUW pPAClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaIT O



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

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOs1 DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIUNN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUECKON JIOTMKM CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouMXxcs, 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 MOJEJIEH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIBIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIagHbIX 3axad. llpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEILICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Hadyaia
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
KJiacce — 136 4acoB (4 yaca B HEJIEITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npodu. [IpumeHeHue npoOeit U TPOLICHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpajabHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENs Uil PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHUIL U OIIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus GyHKIUU. B3aumHO o00paTHBIe (QYHKIHH.
Kommnosumms yskiuit. I'paduk  yHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

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

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAass (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypaJdbHBIM U I€bIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCNIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
MPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncino e. @opmyia ClI0KHbIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs peajbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkW paspbhiBa. ACHMOTOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHS] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
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  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonbllero W HAaMMEHBUIETO  3HAYEHUU
HEIMpPEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC IKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPpoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

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

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

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

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUsI, COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4l, SKCIIEPUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUsSI 3a/1a4d, BEIOUPATh CIIOCOO pEelIeHus C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHONW  pedeKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3aa4H;

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenuss B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEMCTBUTEIIBHOIO YHUCIIA;

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

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



cBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM I[IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbBIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALMOHAIBHBIM [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 ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIECJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3JUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YPaBHEHHI,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIIbHBIX
NEPEXOJ0B MJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMmble  (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUHN QPYHKUINU, HYJIH QYHKIHH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LelabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (hyHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PELICHUS
YPaBHEHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUYECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHX Yy4EOHBIX MPEIMETOB U peanbHOU
U3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIeIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEI0BATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyd4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasibHBIX 4Mcen s pelIieHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS;

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJIEIM C UCIOJIh30BaHUEM ammapara ajireOpsl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBaHUSI (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (OpMYyJIOW WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp B 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3ngeckoro XapakTepa, cCpeacTBaMu MaTeMaTH4YeCKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TMHEUHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 |
LIEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 IToka3zarenbHast pynkuus. [TokazaTenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 )
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1
8 HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie | Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypesI
| UccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuronomeTpuueckre HEpaBEeHCTBA
4 UppanmonanbHelie, mokazaTeabHbIC U 24 |
norapuMuUecKrue HepaBEeHCTBA
KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienble yncna 10 1
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie | IlpakTuyeckue
n/n Bcero U3y4yeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 narpaMMmbl Dinepa-Benna 1
Jluarp P 04.09.2023
) [[MHOk€ecTBO, Onepaliy Hal 1
MHO>KECTBAMH U UX CBOICTBa 04.09.2023
[IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO
3 1
arrapara Jijis penieHus 3ajaa4 06.09.2023
Panunonannubie yncna. OOLIKHOBEHHEIE U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
POBIL, TIp 06.09.2023
OecKOHEeYHbIE IEPUOANYECKUE APOOH
Panunonannubie yncia. OOLIKHOBEHHEIE U
5 €CATUYHBIE IPOOH, IPOICHTHI, 1
A APODH, TIPOTt 11.09.2023
OECKOHEYHBIE TIEPUOIUUECKHE IpoOu
6 [Ipumenenue apobeii u IPOLEHTOB JUIs |
peuIeHus NPUKIaAHbIX 3a1a4 11.09.2023
[Ipumenenue apobeii 1 IPOIEHTOB IS
7 1
pelIeHns IPUKIAIHBIX 3a7a4 13.09.2023
JleficTBUTENbHBIC YKClIa. PalioHaabHbIE
8 1
UppalMOHATILHBIE YKCIIa 13.09.2023
9 Apudmerndeckue orneparuu ¢ 1
JNEUCTBUTEILHBIMU YHCIIaAMU 18.09.2023




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMICTBA

18.09.2023

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

20.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLlMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

20.09.2023

13

OCHOBHBIE METO/Ibl PELLICHHS LIEIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09.2023

14

OcCHOBHBIE METOBI PELICHUS IENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

25.09.2023

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOIO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

27.09.2023

16

MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu.
Teopema Buera

27.09.2023

17

Pemrenne cucreM TMHENHBIX YpaBHEHUN

02.10.2023

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

02.10.2023

19

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

04.10.2023

20

Onpenenurens MaTPUII 2X2, €T0




IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

04.10.2023

21

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2023

22

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2023

23

Pemrenue npukiaHbIX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

11.10.2023

24

KonTponbhas padora: "PannonanbHble
ypaBHEHHMs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

11.10.2023

25

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmHo oOpatHbie QyHKITHH.
Komnozunus GyHkiumit

16.10.2023

26

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN

16.10.2023

27

OO6nacTh ornpeJieNeHUus] © MHOYKECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTkH 3HaK OCTOSTHCTBA

18.10.2023

28

YérHble 1 HeUETHBIC (PYHKLINU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

18.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha TPOMEXYTKE

23.10.2023

30

Jluneiinas, KBaApaTuyHas U JpOOHO-
TUHEWHas QYHKIUH

23.10.2023

31

DJIEeMEHTapHOE UCCIEOBAHUE U




MOCTpOEHHE TPaUKOB ITUX QYHKIUN

25.10.2023

DeMeHTapHOE UCCIIeIOBAHUE U

32 MOCTpOEHHE TPadUKOB ITUX QYHKIUN 25.10.2023
1 Crenens C LenbIM NIOKa3zareneM. bunom

HeroTona 08.11.2023
34 Crenens C 1eNbIM NIOKa3zareneM. bunom

HeroTona 08.11.2023

Crenennasi GyHKIHUS C HATYPAIBHBIM H
35 ;I;;I;)IIZ/IKHOKaI%aTeJIGM. Eg cBoiicTBa n 13.11.2023
36 KonTponbnas padora: "Crenennas

¢ynkuus. E€ cBoiicTBa u rpapux” 13.11.2023
37 Apudmernueckuit KopeHb HaTYpaIbHON

CTETNEHHU U ero CBOMCTBA 15.11.2023
13 Apudmernueckuit KOpeHb HaTYpaIbHON

CTEIIEHU U €ro CBOMCTBA 15.11.2023
39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,

COZEPIKALLINX CTETIEHU U KOPHU 20.11.2023
40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,

COJICpKAINX CTETIEHA U KOPHU 20.11.2023
A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,

COJIEpKAINX CTETIEHA U KOPHU 22.11.2023

Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE
42 METO/bI pcimeHHﬂ HpPPALMOHAIBHBIX 29.11.2023

ypaBHEHUM
43 Hppaunonanbaeie ypaBHeHUs. OCHOBHBIE

METO/BbI PELICHNS UPPALMOHAIBHBIX 27.11.2023




YpaBHEHUH

WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PELIEHUS HPPALMOHAIBHBIX
At pe bpat 27.11.2023
ypaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUHU
45 .
HMPPALMOHAIIBHBIX YPABHEHUN 29.11.2023
PaBHOCHIIBHBIE IEPEXOBI B PELICHUHT
46 -
HMPPALMOHATIbHBIX YPaBHEHUN 29.11.2023
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
47 -
HUPPALMOHATIBHBIX YPaBHEHUN 04.12.2023
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
48 -
HMPPALMOHAIIBHBIX YPABHEHUN 04.12.2023
CoiicTBa U rpa UK KOpHS N-Oi CTETIEHH
49 Kak KIIUU OOpaTHOM CTETIeHHU C
byttt 0Gp 06.12.2023
HaTypaJbHBIM TTOKa3aTelieM
CoiicTBa 1 rpa UK KOpHS N-Oi CTETIEHH
50 KakK KIIM1 0OpaTHOMW CTETIeHHU C
ymrctit 0Gp 06.12.2023
HaTypaJbHBIM TTOKa3aTelieM
KonrtponbHas pabora: "CpoiicTBa u rpagux
51 KOpHs n-0H creneHu. MppanuoHansHbie
P y ppatt 11.12.2023
ypaBHEHUS
5 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTENEM U
€€ CBOMCTBA 11.12.2023
53 Cremnensb ¢ pallMOHATBHBIM MTOKa3aTeIeM 1
€€ CBOICTBA 13.12.2023
54 Crenenb ¢ pallMOHAIBHBIM MTOKa3aTEIeM U

€€ CBOMCTBA

13.12.2023




[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

55
rpaduk 18.12.2023
Hcnonb3oBanue rpaduka GyHKIMN 115
56 .
pelIeHnsl ypaBHEHUI 18.12.2023
Hcnons3oBanue rpaduka GyHKIIUN 715
57 .
pelIeHnsl ypaBHEHUI 20.12.2023
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METObI p(imeHI/m [oKa3aTeIbHbIX 20.12.2023
ypaBHEHUH
IToka3zarenbHble ypaBHEeHHUs. OCHOBHBIE
59 METObI p(imeHI/m HoKa3aTeabHbIX 25.12.2023
ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60
METObI pcimeHm{ MoKa3aTeIbHbIX 25.12.2023
ypaBHEHUH
61 KonTponbhas padota: "[lokazarenbHast
¢ynkus. [lokasaTenbHble ypaBHeHUS" 27.12.2023
62 Jlorapudm yucna. CroiicTa jorapudpma 27 12.2023
63 Jlorapudm uncna. CoiicTBa jorapudma 10.01.2024
64 Jlorapudm uncna. CoiicTBa jorapudma 10.01.2024
65 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 15.01.2024
66 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTaPUPMBbI

15.01.2024




[IpeoOpazoBaHue BEIpaKEHUH,

67
coJiepKalux JorapupmMbl 17.01.2024
68 [IpeoOpa3oBanue BHIPAKEHHIA,
CoJIep KalIuX Jorapudmel 17.01.2024
69 [IpeobOpazoBanue BhIpaXKEHUH,
CoJIep KalIuX Jorapudmel 22.01.2024
70 Jlorapudmuueckas ¢pyHkIus, €€ CBONCTBA
1 rpaduk 22.01.2024
71 Jlorapudmmueckas GyHKIUs, €€ CBOHCTBA
u rpaduk 24.01.2024
Hcnons3oBanue rpadmka QyHKIIUN IS
72 .
peLIECHNS ypaBHEHUI 24.01.2024
Hcnons3oBanue rpaduka QyHKIUU AT
73 .
peLIEeHNs] ypaBHEHUI 29.01.2024
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
4
7 METO/bI p(imeHHs{ Jorapu(PpMUIECKIX 29.01.2024
ypaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
5
7 METO/bI p(imeHHs{ JTorapu(PpMUIECKIX 31.01.2004
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/bI pGjI_HCHI/ISI JorapuPpMUIECKIX 31.01.2004
ypaBHEHUH
77 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
Jorapu(PMUIECKUX YpaBHEHUM 05.02.2024
73 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
JoTapu(PMUYECKUX YpaBHCHUM 05.02.2024




KontponsHas padora: "Jlorapudpmuueckas

79

¢dbynkuus. Jlorapudpmudeckue ypaBHeHHS" 07.02.2024
20 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

YKCJIOBOT'O apryMeHTa 07.02.2024
81 Cunyc, KOCUHYC, TAHI'€HC U KOTaHI'€HC

YHUCJIOBOI'O apryMEeHTa 12.02.2024
%) ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOI'O apryMeHTa 12.02.2024
23 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC

YHUCJIOBOI'O apryMeHTa 14.02.2024

Tpuronomerpuyeckas OKpyKHOCTb,
84 OHpGl[GJIf!HI/Ie TPUTOHOMETPUUECKUX 14.02.2004

(yHKINH 9MCIOBOTO apryMEHTa

Tpuronomerpuyeckas OKpyKHOCTb,
85 onpenenveHHe TPUTOHOMETPUUECKUX 19.02.2024

(GyHKIMI YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 19.02.2024
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 21.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 21.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 26.02.2024
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 26.02.2024
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX




BBIPAKCHUI

28.02.2024

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

92
BBIPAKEHUN 28.02.2024
93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAYKCHU I 04.03.2024
94 P i
ellIeHNe TPUTOHOMETPUUYECKUX YPaBHEHU I 04.03.2024
95 P i
elIeHNe TPUTOHOMETPUUYECKIX ypaBHEHUH 06.03.2004
96 P i
eIIeHNe TPUTOHOMETPHYECKIX ypaBHEHUN 06.03.2004
97 P i
ellIeHNe TPUTOHOMETPUUYECKUX YPaBHEHU I 11.03.2024
98 P i
ellIeHNe TPUTOHOMETPUUYECKUX YpaBHEHUI 11.03.2024
99 P 7
eIIeHNe TPUTOHOMETPHUYECKIX ypaBHEHUH 13.03.2004
100 P 7
eIIeHNe TPUTOHOMETPHUYECKIX ypaBHEHUH 13.03.2004
KonrponbHas pabora:
101 "T
PUTOHOMETPHUECKUE BBIpa)KeHIfSI u 18.03.2024
TPUTOHOMETPHUYECKUE YPABHEHHUS
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 . M
nocne;[OBaTenLHVOCTeI/I eToj 18.03.2024
MaTeMaTHYeCKON HHAYKIIUU
103 MOHOTOHHBIE U OTPAHUYEHHBIE
nocyeaoBarenbHoCTU. Mcropus aHanusa 20.03.2024




OECKOHEUYHO MAaJIbIX

104 Apudmerndeckas Iporpeccust 20.03.2024
105 I'eomeTpuueckas nporpeccust 03.04.2004
106 beckoneuyHo yObIBaromiasi reoMeTpruiecKas

nporpeccust 03.04.2024
107 Cymma 6€CKOHejIHO yOBIBarOMICH

T€OMETPUUYECKON TTPOTPECCUH 08.04.2024
108 JIMHEHBIN ¥ YKCIIOHEHIMAJIBbHBIA POCT.

Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 08.04.2024
109 JIMHEWHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT.

Hucno e. DopMyrna CIOKHBIX IPOLIEHTOB 10.04.2024
110 Hcnonp30BaHne Nporpeccuy s peleHUs

peanbHBIX 3a/1a4 IPUKJIAJHOIO Xapakrepa 10.04.2024
11 Kontponbnas pabora:

"IlocnenoBareabHOCTH U porpeccun” 15.04.2024
112 HenpepriBHble GYHKIIMN U X CBOWCTBA 15.04.2004
13 Touka pa3pbiBa. ACUMITOTHI rpaUKOB

byHKuni 17.04.2024
114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha

OTpe3Ke 17.04.2024
115 CaoiicTBa QyHKIIHMI HETIPEPHIBHBIX Ha

OTpE3KE 22.04.2024
116 MeTto MHTEPBAJIOB JUIsl pEIICHHUS

HEpPaBEHCTB 22.04.2024




117

MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

HEpPaBEHCTB 24.04.2024
118 MeTo MHTEPBAJIOB JUIsl PEIICHUS

HEPaBEHCTB 24.04.2024
119 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX

(GyHKUIMN 1715 pelieHus 3a1a4 29.04.2024
120 IIpuMeHeHHe CBOWCTB HENIPEPBIBHBIX

GbyHKIUH 1715 peltieHus 3a1a4 29.04.2024
121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 06.05.2024
122 Ornpenenenne, reOMETPUYECKUN CMBICTT

IIPOU3BOIHOM 06.05.2024
123 Onpenenenue, GU3NUECKUN CMBICIT

MIPOU3BOTHOM 08.05.2024
124 VYpaBHeHHE KacaTeTbHOU K TpauKy

byHKINN 08.05.2024
125 VYpaBHeHHE KacaTelnbHON K rpaduKy

byHKININ 13.05.2024
126 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 13.05.2024
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUI 15.05.2004
128 IIpon3BoHas CyMMBI, TPOU3BEACHMUS,

YaCTHOT'O U KOMITO3UIIMU (QYHKIUN 15.05.2024
129 [Ipown3BoiHast CyMMBI, TPOU3BEACHMUS,

YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI 20.05.2024
130 [IponsBogHAas CyMMBI, IPOU3BEICHUS,




YaCTHOTO ¥ KOMITO3UIIMU (QyHKIUN 20.05.2024
131 Kontponsnas padora: "[IponszBoanas 1 1 2 .05.2024
132 [ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 1

3HaHuii: "YpaBHeHus" 22.05.2024
133 [ToBTOpenue, 060061IeHNE, CUCTEMAaTH3AUS 1

3HaHui: "Oynkun" 23.05.2024
134 HroroBast KOHTpOJIbHASA paboTa 1 1 73.05.2024
135 HroroBast KOHTpOJIbHASA paboTa 1 1 24.05.2024
136 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1

3HAHUU 24.05.2024

OBLIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

04.09.2023

IIpuMeneHne MPOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

04.09.2023

IIpuMeneHne MPOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

06.09.2023

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

06.09.2023

[IpuMeHeHne Mpon3BOHOM K
UCCIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

11.09.2023

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio GpyHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

11.09.2023

Haxoxmenne HanOoIbIEro U

HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON

(GyHKIIMH Ha OTpE3Ke

13.09.2023

Haxoxneaue HauOOoJIbIIErO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

13.09.2023

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GyHKINU Ha OTpE3Ke

18.09.2023

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

18.09.2023

11

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GbyHKINU Ha OTpE3Ke

20.09.2023

12

Haxoxxaenue HanOoIbIIero u
HaMMEHBLIEr0 3HaYEeHUs HEIIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

20.09.2023

13

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

25.09.2023

14

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

25.09.2023

15

[Ipumenenne npou3BOTHON IS
onpeJIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOTO GOPMYIION UITH
rpaduKom

27.09.2023

16

[Ipumenenne npou3BOTHOM IS
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHHUSI
nporiecca, 3alaHHOTr0 (OPMYIION HITH
rpaduKom

27.09.2023




17 Kommnosumus hyHkmmii 02.10.2023
18 Komnozunus GyHkimit 02.10.2023
19 Komnozunus GyHkimit 04.10.2023
20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

KOOPJMHATHOM IJIOCKOCTH 04.10.2023
)1 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha

KOOPJMHATHOM IJIOCKOCTH 09.10.2023
2 KonTponbnas padora: "UccnenoBanue

(GyHKIUH C TOMOIIBIO TPOU3BOIHON" 09.10.2023
” IlepBooOpasHasi, OCHOBHOE CBOMCTBO

IepBOOOPA3HBIX 11.10.2023
4 IlepBooOpazHbie 1eMEHTAPHBIX (DYHKIHH.

[TpaBuia HaX0XICHHS IEPBOOOPA3HBIX 11.10.2023
)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.

[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX 16.10.2023
26 NHuterpai. I'eoMeTpu4ecKnid CMBICI

MHTErpaja 16.10.2023
7 Brruncnenue onpenenéHHOro HHTerpaia

o gopmyne HoroTona-JleliOnumna 18.10.2023
)% Brruncnenue onpenenéHHOro HHTerpaia

no opmyne Herorona-Jleliouuma 18.10.2023
79 [IpumeHneHue nuHTerpana i HaX0XKACHUS

IO N TIIIOCKUX PUTyp 23.10.2023
30 [Ipumenenne nHTErpaia sl HAXOXKIACHUS




00BEMOB reOMETPUIECKHUX TET

23.10.2023

[Tpumeps! pemenuii qudQepeHnraIbHbIX

31 ypaBHEHUH 25.10.2023
1 [Tpumeps permenunit nuddepeHImarIbHbIX
ypaBHEHUI 25.10.2023
MatemaTtuueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIECCOB C HOMOH.IL;IO 08.11.2023
nuddepeHInaTbHbIX YPaBHEHHIMA
34 Kontponsnas pabdora: "[leppooOpaznas u
uHrerpan” 08.11.2023
35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu 13.11.2023
36 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu 13.11.2023
37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu 15.11.2023
18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu 15.11.2023
39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U rpaduKu 20.11.2023
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YpPaBHEHHUH C HOMOHH:IO 20.11.2023
TPUTOHOMETPHYECKON OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHX
41 YpaBHEHUH C HOMOIHI:IO 29112023
TPUTOHOMETPUUECKON OKPY’KHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKHIX




YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

22.11.2023

OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHUH C HOMOIJ_U:IO 27 112023

TPUTOHOMETPUYECKON OKPYKHOCTH
44 Perienue TpUroHOMETpHUECKUX

HEPaBEHCTB 27.11.2023
45 Perienue TpUroHOMEeTpHUUECKUX

HEpPaBEHCTB 29.11.2023
46 Perienue TpUroHOMeTpUUECKUX

HEPABEHCTB 29.11.2023
47 Perrenne TpUroHOMETPHUYECKUX

HEPABEHCTB 04.12.2023

KonTponsnas pabora: "['padpuxu
4 .

' | e

49 OCHOBHBIE METO/IbI PEeILICHUS

MIOKa3aTeIbHbIX HEPABEHCTB 06.12.2023
50 OCHOBHBIE METO/IbI PEeILICHUS

II0KAa3aTeIbHbIX HEPABEHCTB 06.12.2023
51 OCHOBHBIC METOJIBI PETICHUS

[I0Ka3aTEJIbHBIX HEPABEHCTB 11.12.2023
5 OCHOBHBIE METOJIBI PETICHUS

MOKAa3aTEIbHBIX HEPABEHCTB 11.12.2023
53 OCHOBHBIE METO/IbI PEeILICHUS

norapu(pMUIECKUX HEPABEHCTB 13.12.2023
54 OCHOBHBIE METOABI PELLIEHUS




norapuMUYECKUX HEPABEHCTB

13.12.2023

OcHoBHBIC MCTOJbI pCHICHUS

33 norapuMIUYECKUX HEPABEHCTB 18.12.2023
56 OCHOBHBIE METO/IbI pEIICHUS

Jorapu(MUIECKUX HEPABEHCTB 18.12.2023
57 OCHOBHBIE METO/IbI pEIICHUS

HppalMOHAJIbHBIX HEPABCHCTB 20.12.2023
58 OCHOBHBIE METO/IbI pEIICHUS

HPpAIMOHATIbHBIX HEPABEHCTB 20.12.2023
59 OCHOBHBIE METO/IbI pEIICHUS

HpPpAIMOHATIbHBIX HEPABEHCTB 25.12.2023
60 OCHOBHBIE METO/IbI pEIICHUS

HMppaLMOHAJILHBIX HEPABEHCTB 25.12.2023
61 I'padmyeckue MeToAbI pemieHus

HMppalMOHAJIbHBIX YPaBHEHUI 27.12.2023

I'paduueckue MeToabI peIICHUS
62 .

HppalMOHAIIbHBIX YPaBHEHUI 27.12.2023

I'paduueckue MeToabI peIICHUS
63 .

ITOKA3aTENIbHBIX YPAaBHEHUI 10.01.2024
64 I'padmyeckue MeToabI perieHus

IOKa3aTeJIbHbIX HEPABEHCTB 10.01.2024
65 I'padmyeckue MeToabI perieHus

JorapupMHUUECKUX ypaBHEHUN 15.01.2024
66 I'paduueckne MeToaBI pEeIICHHS

Jorapu(MHUYECKUX HEPABEHCTB 15.01.2024
67 I'paduueckue MeTObI PELICHHUS

Jorapu(MUIECKUX HEPABEHCTB 17.01.2024




68

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
ypaBHEHUU

17.01.2024

69

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JorapupMUIEcKux
ypaBHEHUI

22.01.2024

70

I'paduueckue METObI pELICHNUS
[I0KAa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPABEHCTB

22.01.2024

71

I'paduueckue METObI pEeLICHHUS
[IOKa3aTeIbHBIX U JOrapu(pMUUECKUuX
HEPABEHCTB

24.01.2024

72

Kontponbnas padota: "HpparnmoHaibHbie,
MOKa3aTeIbHbIE U JIoTapupMHUUecKue
HepaBeHCTBa"

24.01.2024

73

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMILIEKCHOTO YHCIIA

29.01.2024

74

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

29.01.2024

75

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CIIaMHU

31.01.2024

76

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

31.01.2024

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

05.02.2024

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha




KOOPJAMHATHOW INIOCKOCTH

05.02.2024

®opmyiia Myaspa. KopHu n-oit crernenu

7 13 KOMIUIEKCHOTO YHCJIa 07.02.2024
20 ®opmyna Myaspa. Kopuu n-oii crenenu

13 KOMIUIEKCHOT'O YHCIIa 07.02.2024

[IpuMeHeHne KOMIUIEKCHBIX YHCEIT TSt
81 penieHus: GU3NIECKUX ¥ TE€OMETPHUCCKUX 12.02.2004

3a/1a4
%) KonTponbHas padora: "KomiuiekcHbie

yucua' 12.02.2024
83 Harypanbnblie u nienbie yucia 14.02.2004
84 HarypaneHsle u nensie yucna 14.02.2004
25 [IpuMeHeHne NpU3HAKOB AEITUMOCTH

IIEJIBIX YHUCEN 19.02.2024
26 [IpuMeHeHne NPU3HAKOB AETUMOCTH

IIEJTBIX YUCET 19.02.2024
87 [IpuMeHeHne NMpU3HAKOB ACTUMOCTH

mensix yncen: HOJL u HOK 21.02.2024
28 [IpuMeHeHne NPU3HAKOB AETUMOCTH

mensix yncen: HOJL u HOK 21.02.2024
29 [IpuMeHeHne NpU3HAKOB AETUMOCTH

LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO 26.02.2024
90 [IpuMeHeHne MpU3HAKOB ACITUMOCTH

LIEJIBIX YHCEN: OCTATKH 110 MOJYJIIO 26.02.2024
91 [IpumeneHnne npu3HAKOB JETUMOCTH




LIEJIBIX YKCEN: aNroput™ EBkiuaa mis
pelIeHns 3a/1a4 B [EJIbIX YHACIIaX

28.02.2024

92

KonTponpHas padora: "Teopus menbix
yucen"

28.02.2024

93

CucreMa 1 COBOKYITHOCTb YPaBHCHUH.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CJIEICTBUS

04.03.2024

94

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CICACTBUA

04.03.2024

95

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH paliMOHaJIbHBIX
ypaBHEHUH

06.03.2024

96

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

06.03.2024

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKAa3aTEIbHbIX
ypaBHEHUH

11.03.2024

98

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX
ypaBHEHUH

11.03.2024

99

OcHOBHEBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

13.03.2024

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

13.03.2024




101

[IpuMeHeHue cucTeM K petieHuto
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
PE3yNbTaTOB

18.03.2024

102

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
Pa3IMYHBIX 00JaCTe HayKH U pealbHOMN
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yJIbTaToB

18.03.2024

103

[IpuMmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3IUYHbBIX 00JaCTel HayKH U peallbHOMN
YKU3HH, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaToB

20.03.2024

104

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKux
ypaBHEHH"

20.03.2024

105

PanunoHannHBIC YpaBHCHHUA C ITapaMCTpaMn

03.04.2024

106

PanmonanbHble HEpaBEHCTBA C
napameTpamu

03.04.2024

107

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

08.04.2024

108

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

08.04.2024

109

HppanmoHaibHbIe CUCTEMBI C




napameTpamu

10.04.2024

110

IlokasaTenbHble ypaBHEHUs, HEPABEHCTBA
C ImapameTpaMu

10.04.2024

111

Iloxa3aTenbHBIE CHCTEMEI C napamMeTpamMu

15.04.2024

112

Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C apaMeTpaMu

15.04.2024

113

Jlorapudmuyueckne CUCTEMBI C
napameTpamu

17.04.2024

114

TpuroHomeTpuuecKre ypaBHEHHUS C
rapameTpamu

17.04.2024

115

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

22.04.2024

116

TpuroHomeTpruyeCcKue CUCTEMBI €
napameTpamu

22.04.2024

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEH peaTbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
napameTpamu

24.04.2024

118

[Toctpoenue u uccnenoBaHue
MaATEMATHUYCCKUX MO)IeHefI PEATBbHBIX
CUTYaIM C MOMOIIBIO CUCTEM YpaBHEHUMN
C mapameTpaMu

24.04.2024

119

[TocTtpoenue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEICH peaabHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUI
C mapameTpaMu

29.04.2024

120

Kontponbnas padota: "3agauu ¢




napamerpamu”

29.04.2024

121

[ToBTOpenue, 060061IeHNE,
cucTeMarusanus 3HaHui: "YpaBHeHnus"

06.05.2024

122

[ToBTOpEeHME, 0000MIIEHNE,
cucrtemaTusanus 3Hanui: "YpaBHenus"

06.05.2024

123

[ToBTOpeHME, 0600MIIEHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHU"

08.05.2024

124

[ToBTOpeHme, 06001ICHNE,
cucrtematusanus 3Hanuii: "HepaBencrsa"

08.05.2024

125

[ToBTOpeHue, 06001eHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

13.05.2024

126

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

13.05.2024

127

[ToBTOpenue, 06001IeHNE,
cucremMaru3anus 3HaHuii: "[IponsBoaHas u
e€ npumeHeHue"

15.05.2024

128

[ToBTOpenue, 06001IeHNE,
cucremMaru3anus 3HaHuii: "[IponsBoaHas u
e€ npumeHeHue"

15.05.2024

129

[ToBTOpenue, 0600IIEHNE,
cucremaru3anus 3Hanuii: "[IpousBoanas u
e€ npuMeHeHue"

20.05.2024

130

[ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanus 3Hanuii: "MHTerpan u ero
IpuMeHeHue"

20.05.2024

131

[ToBTOpeHmE, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

22.05.2024




[ToBTOpenue, 060061IeHNE,

132 1

cucrtemaTtusanus 3Hanuii: "OyHkuun" 22.05.2024
133 [ToBTOpeHue, 060061IeHNE, 1

cucTeMaTtu3anus 3Hanui: "OyHxuun" 23.05.2024
134 HTorosas KOHTpOJIbHASA paboTa 1 1 73.05.2024
135 HroroBas koHTposIbHAs paboTa 1 1 24.05.2004
136 [ToBTOpeHme, 06001ICHNE, 1

cucTeMaTu3alus 3HaHU! 24.05.2024

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

AOKYMEHT NOANMCAH
3JIEKTPOHHOW NOANWCbIO

Ceptudukar: 008F65FC710BOD7966A491A58AC44B9272
Bnapeneu: bananHa TatbAHa eHHaabeBHa
HencrteuteneH: ¢ 16.11.2022 go 09.02.2024
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