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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHalIM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpPeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUNBaET HHCTPYMEHTAIBHYIO 0a3y AJIsl U3y4YEHHUs BCEX €CTECTBEHHO-HAYUHbIX
KYpPCOB, a C JPyTOil CTOPOHBI, ((OPMHUPYET JOTUYECKOE B A0CTPAKTHOE MBIIIICHUE 00YYarOIuXCs
HAa YypOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTHMX IUCIMIUIMH. B paMkax ngaHHOTO yueOHOro Kypca oOyuarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTopas (GopMyIupyeT CBOU
JTOCTHIKEHUS B MAaTeMaTH4Ieckoil popme.

VYueOHblif Kypc anreOpbl M Havajdl MaTeMaTUYeCKOro aHajlu3a 3aKJIaJbIBacT OCHOBY MJIs
YCTENIHOTO OBJA/ICHUS 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEHCHITHIA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOM >KH3HM, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPCHHO HCIOJIb30BAaTh WX IS JATHHEHUIIETrOo
o0pa3oBaHMs U B IOBCEIHEBHOI kM3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKIHUSMHU aJIreOpPhl 1 MATEMATHYECKOTO aHAIN3a pPa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKIACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJIaTh NEAYKTUBHO, UCTOIH30BaTh 000OIICHIE W KOHKPETU3AIHIO, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xone usydenumss yueOHOro Kypca «Ainrebpa M Hadala MaTeMaTUYCCKOTO aHAIH3a»
oOydaroniyecsi TMOJMy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTENLHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJICJICH PEAJIbHBIX CUTYallMid, WHTEPIPETANUHA IOJyICHHBIX
pelIeHui, 3HAKOMSITCSI ¢ MPUMEepaMy MaTeMaTH4YeCKHX 3aKOHOMEPHOCTEH B MpPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc oO0najaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peaym3yeTcss Kak dYepe3 y4eOHBIM Marepuall, CIoCcOOCTBYIOMUN (HOPMHUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky ydeOHOH  JesATeNbHOCTH, Tpedyromei
MPOJO/DKUTEILHOM — KOHICHTPAIlMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocHOoBe Meroauwku OOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOrO aHallu3a JICKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUSI.

B ctpykrype yueOHoro Kypca «Anredpa v Havyajga MaTeMaTHIecKOro aHAIN3ay BBIICICHBI
CIEeyIOIINE COJEpKaTENbHO-METOAUYECKe JTHHUM: «Yucrna u BbraUCIeHUs», «DyHKIUN U
rpadukuy, «YpaBHCHUS U HEpaBEHCTBa», «Havama MaremaTnieckoro aHaimm3ay», « MHOXKeCTBA U
Jorukay. Bce 0ocCHOBHBIE COZIEpKaTEIbHO-METOANYECKHE JIMHUY U3y4aloTCsl Ha MPOTSKEHUH JBYX
7eT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSIS IPYT Ipyra u
MOCTETIEHHO HACHINIAsICh HOBBIMHU TeMaMHU W pazienamu. [laHHBIA y4eOHBIM Kypc sBIsSETCS
WHTETPATHUBHBIM, TIOCKOJBKY OOBEIUHSET B ceOe CoJepiKaHWe HECKOJIBKHMX MaTeMAaTHUYECKUX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAINU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi JIoruka u apyrue. [lo Mepe Toro xak oOydJaromiuecst OBIIAJEBalOT BCE Oolee
IIMPOKMM  MaTeMaTH4YeCKHUM amnmaparoM, y HHUX TIOCIEAO0BaTeNbHO (QOopMUpPYETCS U
COBEPIIICHCTBYETCSl YMEHHE CTPOUTHh MAaTEeMAaTHICCKYIO MOJICh PEATbHOM CHTYAIHH, IIPUMEHSTh
3HAHMS, TIOJTYYEHHBbIE MPU HU3YYCHHH Y4YeOHOTO Kypca, HJsl pPEIIeHUs CaMOCTOSATEIhHO
chopMyIHpPOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CogepxarensHO-MeTOAUYECKas TMHUS «HUKcTa 1 BRIYUCIEHUSD 3aBepInaeT OpMUPOBaHUE
HABBIKOB WCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpenHero ooiero oopasoBanus 0ocoboe BHUMaHUE YIENISIeTCs
(OPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCIICHUN, BKIIOYAIOIINX B ce0s MCIIOIH30BAHUE
pa3auuHbIX (GOpM 3amKMCH YHCTIa, YMEHUE JelaTh MPUKHUAKY, BBINOJHATH MPUOIMKEHHBIS
BBIUMCJICHHSI, OIICHUBATh YMCIIOBBIC BBIPAXKEHUS, pabOTaTh C MaTeMaTHYCCKHMH KOHCTAHTAMHU.
3HaKOMbIE 00YUYAIONTUMCS MHOYKECTBA HATYPAIbHBIX, IENIbIX, PAIIMOHAIBHBIX U JEeHCTBUTEIBHBIX
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yycea JOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCENl. B KakIOM M3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(uyeckue 3aJ1add U ONepalyu: AeJeHUE Halelo,
ONEpUPOBAHUE OCTATKAaMM HAa MHOYKECTBE LIEJIBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(PMETHUECKHE OTIEPALINH, a TAK)KE U3BJICUCHUE KOPHS HATypaJbHON
CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4ducels. biaromapst mocienoBaTenbHOMY PACHIMPEHUIO
Kpyra HCIOJIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSAMM UX NPUMEHEHHUS Ul PELICHUs
pasIMnYHbIX 3a7a4 GOPMHUPYETCS MPEACTaBIECHUE O €IMHCTBE MAaTEMATUKN KaK HAyKH U €€ pOoJIM B
IOCTPOEHHH MOJIETIEH peabHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCS 0000IICHNE U KOHKPETU3ALIHSL.

JIluaus «YpaBHEHUS U HEPAaBEHCTBAa» peallu3yeTcs Ha NMPOTSHKEHUU Bcero oOydyeHMs Ha
YPOBHE CpelHero ooOmero o0pa3oBaHMs, IOCKOIbKY B KaxJIoM paszaene Ilporpammer
IPEIYyCMOTPEHO pelIeHUe COOTBETCTBYIOLIMX 3ajad. B pe3yinbrare oOyuaromuecs: OBIaeBalOT
pa3IMYHBIMM  METOJAMM PpEUICHUS pPALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3aj]ad,
cojepkamiux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIIONB3YIOTCS IPU HCCIEI0BAHUU
(GYHKLIMH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MIPUKIJIAAHBIX 331a4 U 3aJja4 Ha HaXOXKAEeHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUMU. JlaHHas coneprKaTeibHas JIUHUS BKIIIOYAET B
ce0s Takke (GOpPMHUpPOBAHME YMEHHUH BBIIOJHATH pacuéThl MO QopmysaMm, peodpa3zoBaHUs
PalMOHATIBbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJepkalx creneHd M Jorapupmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOUCXOJAUT JajibHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAaKTHOIO  MBILUICHUS
oOyuaromuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PAacCyKACHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIC HHCTPYMEHTHI AJIsl PELICHHs] PAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3ajla4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKHU.

CopnepxaTtenbHo-MeToauyeckast TUHUS «DYHKIMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JPYTMMH JIUHUSMH y4eOHOIO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T M10CJIEJ0BATEIbHOCTD
u3yuyeHus: Mmarepuana. l3yueHue CTemneHHOW, IIOKa3aTenbHOH, JorapupmMuueckod u
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOMCTB M rpa)uKOB, NCIIOIH30BAHUE (PYHKIUHN JUIs PEILICHHS
3aJa4 U3 APYrux y4yeOHBIX MPEeIMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM
AQHAJIN30M, TaK U C pelIeHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu aToM GosbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHS BBIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEX/Y Pa3IMUHbIMU BETUUNHAMH,
UCCJIEIOBATh IOJIy4eHHbIE (PYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHON
JIMHUY HallEJIeH Ha Pa3BUTHE YMEHUN U HABBIKOB, O3BOJIAIOIINX BBIPAKATh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaIUTUUYECKOH, rpapuueckoi u cioBecHoM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3aI1H, HCII0JIb30BAHUIO aHAIOTH.

CopnepxarenbHas nHusA «Havyana MaTeMaTHuecKoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTUYECKUX, TaK U PUKIAIHBIX 3a/1a4, TIOCTYITHBIX 00y4aroIuMCs, TaK
KaK y HUX MOSIBJIETCS BO3MOXXHOCTb CTPOUTHh TPaPUKM CIOXKHBIX (QYHKIUH, OnpenensTh HX
HauOOJIbIIME U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOMAAN GUryp U oObEMBI Tel, HaAXOIUTh
CKOPOCTM M YCKOpPEHMs InpoueccoB. JlaHHas coaepxaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHUSI MAaTEMATUYECKUX MOJIENIEH peallbHbIX CUTYalUil, TO3BOJIIET HAXOIUTh
HaWwIydlllee pPEIIEHUE B MPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-I)KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTU4YECKOIO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUIEHUS, (JOPMUPOBAHUIO YMEHUH DPACIO3HABATH
MPOSIBIIEHUS] 3aKOHOB MaTeMaTWKH B HayKe, TeXHUKe W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHs MAaTEeMAaTUKU KaK HayKH, U 00 HX
aBTOpax.

ConepxaTenbHo-MeToAMYeCcKast JHHUA «MHOXKecTBa M JIOTMKa» BKIIOYaeT B ce0s
AIIEMEHThl TEOPUM MHOXECTB W MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
NpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W NpeJiarailoT Haumbolee
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YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCe pa3fesibl MaTeMaTUKH U €€ MPUIOKEHHM, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCIHUIIIIMHBI U UX NNPUJIOKCHHA B CIUHOC LICIIOC. HOBTOMy
BaXHO JIaTh BO3MOXXHOCTh OOydarolemMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBpeMeHHOﬁ MAaTECMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUS CBOUX MBICJIEH. I[pyrI/IM Ba>XHbIM
NPU3HAKOM MAaTeMaTUKU KaK HayKd CIeQyeT IMpPU3HATh CBOMCTBEHHYIO €W CTPOrocTh
000CHOBAHUI U CJIE0OBAHKE ONPEACIEHHBIM ITPaBUjIaM MOCTPOCHUS JOKa3aTeIbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOl JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUICHUS
00yyJaroumxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXICHHUS HAa OCHOBE JIOTMUYECKUX IPABHIL,
dbopMupyeT HaBBIKM KPUTUYECKOTO MBIILIICHUS.

B yue6HOM Kypce «Anrebpa 1 Hayalila MaTeMaTHYECKOTO aHaTN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIETUPOBaHUs, KOTOpBIE MPHU3BaHBl CIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB MTOCTPOEHHUS MOJIeNIEH pealbHbIX CUTYyallui, UCCIEIOBAHUS ITUX MOJIeNIeH C MTOMOIIbIO
anmapara aiareOpbl U MaTeMaTH4ecKoro aHalli3a, UHTEPIPETAlUU IOJYYEHHBIX pPe3yIbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIA M3 PA3JCIIOB MPOrPAMMBbI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCS ISl pelIeHUs NPUKIagHbIX 3aaad. [Ipu pemenun
PCATBHBIX IMPAKTUYCCKUX 3a1a4 06yqa10mne<:ﬂ pasBUBarOT Ha6JIIOI[aTCJII)HOCTI), YMCHUC HAXOJUTH
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BATh AHANIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobnemy. JlesaTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEUICHUS NPUKIAAHBIX 33134
OpraHu3yeTrcs B TMpolecce H3Y4YeHHs BCeX TeM Y4eOHOro Kypca «Ajiredpa u Hadyana
MaTEMaTUYECKOT0 aHaINu3ay.

Ha n3ydenue yuebHOro Kypca «Anredpa U Hauaza MaTeMaTUYeCKOTO aHaIN3ay OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEACIIO).

[okyMeHT co3aaH B anekTpoHHow copme. Ne 77 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CtpaHunua 4 n3 29. CtpaHnua cosgana: 13.11.2025 13:01 =¥ TATAPCTAH



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellieH!s IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUHN U PEATIbHON KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEHCTBUTEIBHOIO YHMCIIA U €r0 CBOMCTBA.
[TpubnnxEHHBIE BBIUMCIEHUS, MpaBWJIa OKPYIVIEHUS, INPUKUAKA M OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anMCcH JEHCTBUTENBHBIX YUCEN ISl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS] JaHHBIX.

Apudmerndeckuii KOpeHb HaTYpaIbHOW CTEIICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTEJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMSI U ypaBHEHHUsA-CIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema
bezy. MHorouieHs! ¢ neiasiMu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILMX CTEICHU U KOPHHU.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHAIIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[Tpeobpa3zoBaHue BbIpaKeHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pEIIEHHUs JIOrapupMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuilbl 2X2, €ro reoOMETPUUECKHUN CMBICI W CBOWCTBA, BBIYMCIEHUE €r0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIAIHBIX 3a7]a4 ¢ OMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEACIUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEW peaabHOM CUTyallMM C IOMOILIbI0 YpPAaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHK1MsA, crnocoObl 3ananusa (yHkuuu. B3anmuHo oOpatnble ¢QyHkiuu. Kommosunus
¢yukuuit. I'paduk pyHkumuu. SnemeHTapHbIe TpeodpazoBaHus rpaduKoB (QyHKIHHA.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUi ¢yHkiuu. Hynu dynkuuu. IpomexyTku
3HaKonocTosHcTBa. YETHble M Heu€THble QyHKUuU. [lepuognueckue ¢yHkimu. ITpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMBI (yHKUIMK. HanGosnbliee n HanMeHblee
3HaYeHUs (PYHKIIMU Ha IPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has U IPOOHO-TUHEIHAST PYHKIMH. DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTPOEHHE UX I'PaPHKOB.
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CrenenHass (pyHKIMsI C HAaTypaJbHbIM M Lie€JbIM IoKa3areneM. EE cBolicTBa M rpaduk.
CpoiicTBa 1 rpaduK KOpHA n-Oi CTENeHW Kak (PyHKIMH OOpaTHOI CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKLUUH JUIsl pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (PYHKUIUH
YHCJIOBOI'O apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsX. I'paduku pearbHbIX
3aBHCHUMOCTEM.

Havyana maTeMaTH4ecKOro aHajimu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCIEI0BAaTENbHOCTEH. MeTol MaTeMaTH4ecKoi
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIbHOCTH. MCTOpHUS BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass W TreoMeTpHuYEcKass mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'e€OMETPHUUECKOW IPOrpecCuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrpeCCUU U1 PELICHMs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

Henpepeieabie GpyHKINMN 1 UX cBolicTBa. TOUKH pa3peiBa. ACUMITOTHI IPaUKOB (PYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJl HHTEPBAJIOB ISl pElIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIUI JUIsl pEIIeHUs 3a1a4.

[lepBas u BTOpas npousBoaHble pyHKIUN. OnpenesneHue, reoOMeTpUuecKuid u GU3NIecKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy (yHKINH.

[Tpou3sBoHbIE 311eMeHTapHbIX GyHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHUSI, YACTHOTO U
KOMITO3UIIUH (PYHKITHH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXKECTBAMU M UX CBOMcCTBa. [[narpammer Diinepa—BenHa.
IIpuMeHeHnE TEOpPETUKO-MHOXKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX Y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTU4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbnuble un nensle uucna. [IpumMeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauOonbIui obmui nenurens (nanee — HOJl) u Haumensiiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKina s pelenus 3a1ad B LENbIX YUciax.

KommekcHbsle uymcna. AnrebOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apu(MeTHdYecKrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxeHue
KOMIUIEKCHBIX YHCEN Ha KOOpIUHATHOM mtockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO uucna. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed I peleHus (U3NYeCKuX |
F€OMETPUYECKHX 3a/1a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHUN U HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIeCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHHIl C IOMOIIBI0 TPUTOHOMETPHUYECKON
OKpPYXXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcHOBHBIE METO/IbI PELIEHNUs TOKA3aTENbHBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIBHBIX,
NOKa3aTeIbHbIX U JIOTapu(PMUUYECKUX YPaBHEHHH.
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YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMETPaMHU.

[IpumeHeHne ypaBHEHM, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTHUECKUX 3aaad U
3ajjad U3 pa3iIMyHbIX 00JacTeld HayKM M pPEIbHOM JKWU3HU, HHTEpHpeTalus IOJyYEHHBIX
pE3yIbTATOB.

DOyHKIUM U rpadpuKu

I'padux xommnozuuuu QynHkuuii. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOP/IMHATHOH MJIOCKOCTH.

Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TPaUKH.

I'paduueckue MeTobI pelIeHus ypaBHEHUH U HEPABEHCTB. I'paduueckuie MeTo bl perieHus
3aj1a4 ¢ mapaMeTpamHu.

Hcnonb3oBanue rpapukoB (QyHKUMH 1 HCCIEAOBaHMs IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYTHX YUEOHBIX MPEIMETOB U pEasIbHON )KU3HH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHBLIEro 3HaYeHNH HeNTPEePhIBHOM (DyHKIIMM Ha OTpe3Ke.

[IpumeHeHne TPOM3BOMHOW JUIS HAXOXKICHHS HAWIYyYIIero PEIIeHHs B NPUKIAJIHBIX
3ajjayax, s ONpEAeNCHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMmysol HIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IHepBOOOpa3HbIX. IlepBooOpa3Hble 31€MEHTapHBIX
¢yuxuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wnterpan. ['eomerprueckuii cMbici MHTerpaia. Beruucienue onpeaenéHHOro MHTErpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHue wuHTErpana Juid HaXOXKICHMs IUIOMIAAeH IMIIOCKUX ¢Uryp ¥ 00bEMOB
TreOMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJEIMPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATBHBIX YPaBHEHUH.
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IIJTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh ~ TPAKIAHCKOW TMO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpPHBI, OIMPOCHI U JAPYTO€), YMEHHE B3aMMOJCHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILLEHHUE K JOCTHKEHUSIM POCCUHCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MAaTEMATHUYECKUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (340pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu3OBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHUMAHUE BIIUSHHUS COIMAIBHO-
HSKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100aIBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHUEHTAITUS Ha TPUMEHEHHE MaTeMaTUYECKIX
3HAHWM JJIs1 pEIIeHU 3a7a4 B 0071aCTH OKpYKaroIIel cpebl, IIaHUPOBAHUE TOCTYIIKOB M OLICHKH
UX BO3MOYKHBIX TTOCJICJICTBUM JIJISi OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEIBCKYIO IEATEIbHOCTh WHINBHAYAIBHO U
B IpyIIIIE.
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METAINPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpMyJIUpOBaTH ONpEAETICHUsS  MOHATHH,
yCTaHABJIMBATh CYLIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MNPeoOpa3OBHIBATh CYXKICHHS: YTBEPIUTEIbHBIC M
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPKICHUAX, IpeliaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJBI C HCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYyKTHBHBIX M HMHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBObI;

BBIOMPATH CITOCOO perieHns y4eOHOH 3a1a4n (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpATh HanOOJIee NOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT IO3HAHU, (OPMYIUPOBAThH
BOTIPOCHI, (DUKCHUPYIOUIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEIAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIEHMsS, MPOLECCa, BBIABICHUIO
3aBHCUMOCTEHN MEXIly 0OBEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIEI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BbIIBUTaTh MPEIIOI0KEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JJIS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOPMALIMIO W3 MCTOYHUKOB  PpA3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM

NpEeCTaBICHHUS;
CTPYKTYPHPOBATH HH(POPMAIIHIO, IPENICTABIIATE €€ B Pa3INYHBIX (POpPMaXx, HIUTFOCTPUPOBATH
rpadu4ecKku;
OLICHWBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOpPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSMH
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIMUCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTUPOBATh OJIyYeHHBIN Pe3yJIbTaT;

B X0JI¢ OOCYXXJE€HHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXKIA€MOM TEMBI, MPOOIEMEI,
pemraeMoi 3aJaud, BbICKA3bIBAaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBJISATh CBOU
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CYX/IEHUS C CYKACHUSAMHU JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh Pa3jIM4Me U CXOJCTBO
MO3HLIMH, B KOPPEKTHOU popme HopMyTupOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

IIPEJCTaBIISATh PE3YyJbTaThl PELICHMs 3aJadM, DKCIEPUMEHTa, HCCIIECIOBaHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPHUHU.

PeryasiTuBHble yHHBepPcaJibHble YueOHbIe 1elCTBUSA

Camoopranu3zanusi:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JeUCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJIbTaTOB, BIAACTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NPEIBUICTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH INPH PEHICHUH 3a/a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSIM, OOBSCHATH MPUIHHBI TOCTHKEHUS
WIA HEIOCTWIKCHUS Pe3yJIbTaTOB JCSITCILHOCTH, HAaXOJIUTh OINMOKY, JaBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHnH y4eOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOH JESTEeIBHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOW pabOThl, pachpeneniarTh BUAbI paboT, HOroBapuBaThCs, OOCYKIAaTh
MIpoIIeCcC U pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMIOBBIX GopMax paboThl (00CyxkaeHHsS, OOMEH MHEHUMH, «MO3TOBBIC
HITYPMBD) ¥ HHBIE), BBIITOJHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUIN MPOIYKT MO KPHUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 kiacce oOyyaroluiicss MOMYYHUT CIEIyIOIIME IpeIMEeTHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa M Haudana
MaTeMaTHUYECKOIo aHaJIu3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHATIBHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
NpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXECTBAa pPAallMOHAJIBHBIX U JEHCTBUTEIbHBIX
YHCcell, MOJYyJIb IEUCTBUTEIBHOTO YHUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI [UI PeLeHUs MPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpaciei
3HAHUM U PEATIbHOM KU3HH;

OPUMEHATh NPUOIIKEHHBIE BBIYUCICHHS, NMpaBWJIa OKPYTJEHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (hOpMy 3amucH JIEHCTBUTENbHBIX YMCET JUIsl pEelIeHHs MPaKTHYEeCKUX 3a7ad U
NpeCTaBICHUS JAHHBIX;

CBOOOJHO ONEpUPOBAThH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOI CTENEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAJIBHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpUPOBATh MOHATHSAMH: JorapudM 4Yucia, AECITUYHBIE U HATypajbHbIE
JorapuQMmsl;
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CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOTO
apryMeHra;

OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHUsS U yPABHEHUS-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIC METOJbl PELICHHUS pPAlMOHAIBHBIX U JAPOOHO-PaLMOHATIbHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB ISl PELICHUSI HEPAaBEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMU K03 (HUITMeHTaMH, KOPHU MHOTOYICHA, IPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOWICH
¢ ocTaTKoOM, TeopeMy besy u Teopemy Buera uis pemenns 3anay;

CBOOOJTHO ~ONEpUPOBATh TMOHATHSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIA,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 yis BBIYUCIEHUS €ro 3Ha4€HUs, IPUMEHSTh ONPENEIUTENN AJIs PEIICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIC CUTYALlMH C IOMOLIBIO CUCTEMBI
JUHEHUHBIX YPaBHEHMM, WCCIEI0OBaTh IIOCTPOCHHBIE MOJENIM C IIOMOIIBIO MAaTpull U
OIpEeACIUTENEH, UHTEPIIPETUPOBATD MTOJIyYEHHBIN PE3YJIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPE0Opa30OBaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHU C
palOHAIBHBIM I10KA3aTEIEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMppAlMOHAIbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX0I0B
VI OCYLIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynsl uii  mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI IS pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh pEabHbIE CHUTyallMd Ha s3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA [0 YCJIOBHMIO 3aJadyd, HCCIECNOBATh IOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (PYHKIHSA, COCOOBI 3a1aHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUUHU, KOMMO3UIUSA (yHKIMHA, rpaduk (YHKIHHU, BBINOJIHATH 3J€MEHTapHbIE
npeoOpa3zoBanus rpauKoB QyHKUINIT;

CBOOOJTHO OMEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpEJENEHUs] M MHOXKECTBO 3HAaYEeHUH
GbyHKIUH, HyJIU QYHKLIUY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OINEpPUPOBATH TMOHATHAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUYECKUE
GYHKIUM, TPOMEXYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl W MHMHHMMYMBI (YHKIUH,
HauOoJIbIlIee M HaUMEHblIlee 3HaueHne (QyHKIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: CTENEHHas (PYHKIMS C HATypaJbHbIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LENbIM IOKa3aTeneM, rpaduk
KOpPHSI N-Oi CTeNeHM KaK QYHKIIMH 0OpaTHOW CTENEHH C HAaTYpaJIbHBIM IOKa3aTeleM;

ONEepUpOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTU4Has U JApPOOHO-IMHEHHAas (yHKIMH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpHPOBATh MOHATUSAMHM: IOKa3zaTelbHass M Jorapupmuueckas (yHKIHUH, HX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHUs YPaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTB, OIpe/eeHue
TPUTOHOMETPUYECKUX (YHKIMI YUCIOBOTO apryMEHTa;
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UCIMONb30BaTh Ipaduku (QYyHKIUH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKas U IeoMeTpuYecKas Iporpeccus,
0eckoHeuHO yOBIBaIOIIasi FreOMETPUYECKasi IPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEATBbHBIX 33/1a4 MIPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATUSMM:  IIOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHHYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpbIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (PYHKIMS, HENpEepbIBHAas Ha OTpE3Ke, NMPUMEHATH
CBOWCTBA HENPEPBIBHBIX (DYHKLUH 1715 peILeHHs 3a/]1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHUSMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (DYHKIIHH,
KacaTenbHast K rpaguKy QyHKIHH;

BBIYUCIISITH TPOU3BOIHBIC CyMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HUIINH IBYX (DYHKIIHA,
3HATh IPOU3BOHBIE AIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIF30BaTh T€OMETPUUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM TSl PEIICHHS 3a/1a4.

MuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH: MHOXKECTBO, OTIEPAIIMY HaJl MHOKECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapat JJ1sl ONMCAHUs peallbHbIX IPOLIECCOB U
SIBIICHHUM, TIPU PEIICHUH 33249 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpPEIeSIeHHe, TEeOopeMa, YypaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpPaBHEHHS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kiacce oOyyaroluicsi MOMYYHUT CIEIyIOIIME IpPEeIMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel ydeOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOTO aHAIA3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATH TMOHATHUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJBIX YHUCEII, HCIOIB30BaTh NMPU3HAKU AeauMocTH 1enbix yncesn, HOA u HOK
HATYpaJbHBIX YHCEIN IS PEIICHHUs 3a1a4, IPUMEHATh anroput™ EBkmnnaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIO, 3alMChIBATh HATYypaJIbHbIE YHCIIA B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCe, MPEICTABIISATh KOMIUIEKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHHUSs] H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh X PEHICHUS C TOMOIIBI0 PABHOCHIIBHBIX TIEPEXO/IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPHMEHSTh
HEeo0Xo1uMble (OPMYIIBI IS peIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHIATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUH W HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI H CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENFHBIX U JIOTAapU(PMHUYECKHX ypaBHEHHH W
HEPaBEHCTB;

pemarh palroHAIbHBIC, HMPPANMOHAIBHBIE, IIOKa3aTelbHbIe, JorapupMuieckne u
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIeprKalllie MOAYJIU U ITapaMeTphl;
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MPUMEHSTH IrpaduyecKue METO/bI JIIs pEIlIeHUs YpaBHEHUI U HEPaBEHCTB, a TaKXKe 3a/1a4 ¢
napameTpamu;

MOJICJIMPOBaTh peajibHble CHUTyallud Ha s3bIKE aiureOpbl, COCTABJISATH BbIPAXKECHHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4d, UCCIEA0BATh IOCTPOEHHBIE MOAEIHN
C UCIOJIb30BaHUEM allllapara airedpbl, UHTEPIPETUPOBATH OTYyUYEHHBINA pe3yIbTarT.

DyHKIUHA U ITPaPUKH:

CTPOUTH Ipa@UKU KOMMO3UIMHA (QYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOI'O MCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (DYHKIIHIA;

CTPOUTH FreOMEeTpUYEcKre 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

MPUMEHSTh QYHKLIUU AJI1 MOJICTUPOBAHUS U HUCCIIEI0BAHUS PEATbHBIX MPOIIECCOB.

Hauvana matemaTHyeckoro aHajam3sa:

UCIIOJIb30BaTh IPOU3BOJHYIO [UIsl UCCleNoBaHUs (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJUTh HauOoJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKJICHUS HAWJIYYILEro PElICHUs B NMPUKIAIHBIX, B
TOM YHCJIE COLUAIBbHO-DKOHOMHYECKHUX, 3aJadax, IS ONPEHEJICHHs] CKOPOCTH M YCKOpPEHUS
mporecca, 3aIaHHOT0 POPMYJIION HITH TPaPUKOM;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NEepPBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH ¥ BBIYHCIATH WHTETpas 1o Qopmyne HproTona-
Jleiibuuma;

HAXOWTh IJIOMAIH IIOCKUX (UTYP H 00BEMBI TEJ C TOMOIIBIO0 HHTETPAJIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA IMPUMEPE COCTABIICHMS
muddepeHIMATBLHBIX YPaBHEHHUI,

peliaTh NPUKIAJHbIE 33a4l, B TOM YHUCJIE COLIMATbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMUA MAaTEMAaTHYECKOTIO aHAJIN3A.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 77 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CtpaHunua 13 n3 29. CTpanuua cosgaHa: 13.11.2025 13:01 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
MHorounensl. PainoHanbHble ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oyukiuu U rpadpuku. CreneHHas GyHKIHS C
L[eJIbIM TIOKa3aTesIeM

Apudmernueckuii KOpeHb N-0i CTENCHH.
HppanmonanbHble ypaBHEHUS

[TokazarenpHas Gpynkius. [lokasarenbHbie
YpaBHEHUSA

Jlorapudmuueckast pyHKIHUS.
Jlorapumuueckue ypaBHEHUs

TpuronomeTprueckue BbIpaKeHUs U
YpaBHEHUs

ITocnenoBareabHOCTH U POTPECCUH
HenpepsiBable pynkuuu. [IponszBoanas

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

O 03

KoaudecTBO 9acoB

Bcero

24

10

15

12

18

25

19

136

KonTposbHbie
padoThI

10

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(undgposbie)

o0pa3oBaTtejibHbIE

pecypchl
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbnbie  TIpaxTiecke (uudgpossbIe)
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI pecypes
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [lepBooOpa3Has u uHTErpai 14 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuroHomeTpuyeckre HEpaBeHCTBA
4 HppannonanbHbie, MoKazaTeibHbIE U 20 1
norapuMuUecKrue HepaBeHCTBA
5 KoMmnnekcHble unciia 10 1
6 HarypanbHbie u 11e51bIe yncina 10 1
CucrteMbl paliOHaIbHbBIX, UPPALTMOHATBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPUPMUYECKUX 13 1
ypaBHEHUH
8 3aza4yu ¢ mapaMeTpamu 18 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 15 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0
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IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

1
1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2
3.3
3.4

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

Yucia U BEIUMCIIEHUSA

OnepupoBaTh MOHATUSMM: PALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI

BrmonaaTs apI/I(bMeTI/I‘leCKI/IC oncpannuun C paniruoHaJIbHBIMU n
IIGﬁCTBHTGJII:HBIMH YuCJIaMHu

BrmomaaTe HpI/I6JII/I)KéHHI)IC BBIYHCIICHH, HCIIOJIb3YyA mpaBujia
OKPYIUICHUA, ACIAaTh IIPUKUAKY U OLCHKY PE3YyJibTaTa BBIUMCIICHUN

OnepupoBaTh NMOHATUSIMU: CTENEHb C LIEJIBIM MOKa3aTesieM, CTaHJapTHas
¢dopma 3anucu IEeHCTBUTENBHOTO YKCIA, KOPEHb HAaTYpaJbHOW CTENEHH;
UCTIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3aIHCH ACUCTBUTEIBHBIX YHCENT JUIS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

OnepupoBaTh MOHATHAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIja; MCIOJIb30BaTh 3alMCh IMPOM3BOJIBHOIO YIJIa uepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH

VYpaBHEHHUSI U HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
paloHalIbHOE, UppalMOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE

BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPQKEHUH H
pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS

BeimonHATe npeoOpa3oBaHus LENbIX, pAlMOHAIBHBIX U UPPAlMOHATIBHBIX
BBIpQXEHUI M pelaTh OCHOBHBIE THIBI IIEJbIX, PAlUOHAJIBHBIX H
MPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB

IIpuMeHsATh ypaBHEHUS W HEPABEHCTBA AJI PEIICHHUS MaTeMaTUYECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU
MonenvpoBaTh peajbHble CUTYallUM Ha SI3bIKE aiureOpbl, COCTaBIATH
BBIPAXCHMS, YPAaBHEHHUs, HEPABEHCTBA 110 YCJIOBHIO 3a/1ayM, UCCIIEOBATh
MIOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAaHUEM allliapara ajireopsl

OyHK1MU U Tpaduku

OnepupoBaTh MOHATUSAMHU: (QYHKIHS, CIOCOOBI 3agaHUs (QYHKIINH,
o0nacTh OmpeneNeHUs] M MHOXECTBO 3HAuYeHUM (QyHKUIUH, Trpaduk
GbyHKIIUM, B3aUMHO 0OpaTHbIE QYHKITUN

OnepupoBaTh MOHATHUSAMHU: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYJIH
(bYHKINHU, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA

Hcnonws3oBath rpaduku GyHKINUN 1Ji pelieHus] ypaBHEHU N

Crpoutrp u uuTaTh TpapuKd JHHEWHOM (QYHKIMH, KBaJpaTUYHOU
(GYyHKINH, CTENeHHON (PYHKIMH C IIeTBIM MOKa3aTesieM
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Hcnonb3oBate Tpapuku (QYHKUUH JUIsI MCCIENOBAaHUS NPOLECCOB U
3aBHCHUMOCTEH NpH pEeHIeHUH 33Jay U3 JAPYTUX Y4YEOHBIX MPEIMETOB U

33 peanbHOM JKM3HH, BBIpaXaTh (OpMylIaMH  3aBHCUMOCTH  MEXIY
BEJINYHMHAMH
4 Haugama MaTeMaTH4eCKOro aHajm3a
41 OnepupoBaTh MOHSATHUSMH: IIOCJICAOBATEIBLHOCTh, apudMeTHUecKas Hu
reoMeTpUYecKasi MpOrpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBArOMIasi T€OMETpHUYECKast
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIIEH  TIeoMETPHYECKOM
MpOrpeccuu
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MOCHEAOBATEIBHOCTEH MW MPOTrpeccUil st
pElIeHUs pealbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoOeCTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSAMHU: MHOXKECTBO, ONIEpAI[UN HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
52 pealIbHBIX MPOIIECCOB U SBJICHUI, PU PEIICHUH 33/1a4 U3 APYTUX yUSOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATUSIMHU:  OINpEICIICHHE, TEOopeMa,  CJEICTBHE,
JIOKa3aTeJIbCTBO
11 KJIACC
Koa .
ORI IIpoBepsiemble HPEIIMCTHLIE pe3yJbTaThbl 0CBOEHHSI OCHOBHOM
T o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1ero oopa3oBanusi
1 Yucna v BEIYMCICHUS
OnepupoBaTh MOHATUSMH: HATypalbHOE, LEJ0€ YMCIO; HCHOJIb30BaTh
1.1 NPU3HAKU JNEIUMOCTH LENBIX YHCEN, PA3JIOKEHUE YWCIIAa HA TPOCTHIE
MHOXHUTENH JIJIs1 PEIICHUs 3a7a4
1.2 OnepupoBaTh NOHIATHEM: CTENIEHB C PALIMOHATIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATUSAMU: TOTapU(M UUCIa, AECITUYHBIC U HATYPaJIbHbIC
norapudMbl
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA cCTEMEHW Ui TMpeoOpa3oBaHUS BBIPAKEHUI,
2.1 OTNIEpPUPOBATh TOHATUSMU: IOKA3aTEIHHOE ypaBHEHUE M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BreImonHATe mpeoOpa3oBaHUsl BBIPAXKEHHM, COAEpKAIIUX JOTapu(MbL;
2.2 OTIEpUPOBATH MOHATHSAMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE THIIBI JOTapU(PMHUECKUX YPAaBHEHUH U HEPABCHCTB
2.3 Haxonutp pemieHust npocTeUInX TPUrTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPAaBHEHUH U €€ PEIICHNUE;
2.4 WCIOJb30BaTh  CHUCTEMY  JIMHEWHBIX  ypaBHEHWH I pEIICHUs
MPaKTUYECKUX 3a/1a4
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Haxonute  pemieHMss  NOPOCTEHIIMX  CHCTEM U COBOKYIIHOCTEH

2.5 .
paloHaIbHBIX YPABHEHHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE aiareOphl, COCTaBIIAThH
2.6 BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a/1a4H,

HCCJIEI0BaTh IIOCTPOCHHBIE MOIEIIH C UCIIOIb30BAaHUEM allapara ajareopsl
3 OyHKIMU U TpaduKu
OnepupoBaTb MNOHATHSAMHU: IEepUOAMYECKas (QYHKLHUSA, HPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyMa (pyHKIUHM, HaunOoJbIIee H
HalMEHblIIee 3HaueHUs! QYHKIMHM Ha IPOMEXYTKE; UCIOIb30BATh MX JUIS
uccrneoBaHus QyHKIUH, 3aJaHHON rpaduKoM

3.1

OnepupoBaTh MOHATHIMHE: Tpa(UKU MOKA3aTeIHLHON, TOTapHPMUIESCKON 1
3.2 TPUTOHOMETPUYECKUX (PYHKIIMK; H300pakaTh HMX HA KOOPIWHATHOMN
MJIOCKOCTH M UCTIOb30BATH JIJISl PEILICHUs] YPaBHEHUN U HEPaBEHCTB

H3o0paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTHUHEHHBIX

33 YpaBHEHUW U HCIOJB30BATh HMX [UJISI PEIICHUS CHUCTEMbl JIMHEWHBIX
YpaBHEHUH

34 Hcnonw3oBarh rpaduku ¢GyHKIUI A8 HCCIEIOBaHHS TPOIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX TUCIMUILIUH

4 Hauama MmaTeMaTH4eCKOro aHajan3a

OnepupoBaTh MOHATHAMHU: HENpEpbIBHAas (QYHKUIUS, MPOU3BOJHAS
4.1 (GYHKLIMHU; MCIIOJB30BaTh I'€OMETPUYECKUH U (U3NYECKUH CMBICIT
IIPOU3BOJHOM JUIS peLICHUs 3a1a4
49 Haxoauth  OpOM3BOJHBIE  AJIEMEHTapHbIX  (QYHKIUH, BBIYUCISATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYyHKIMN

Hcnonp30BaTh  MPOW3BOAHYIO JUIi  HCCIEAOBaHUS  (YHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YyJIbTAaThl UCCIEI0BAaHUS K

MOCTPOEHUIO TpaduKOB

Hcmons30BaTh MMPOU3BOAHYIO I HAXOXIACHUA HAWJIYYIICTO PCIICHUSA B

44 MIPUKIIAJHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKUX, 3aa4ax

45 OnepupoBaTh MNOHATUSMM: NEpBOOOpazHas M MHTErpaj; IOHUMATh
reOMEeTpUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia

46 Haxoguts mnepBooOpa3Hble 3JIEMEHTapHbIX  (PYHKUIMHA, BBIYUCISTH
uHTerpai mno gopmyne Herotona — JleitOnuma

47 Pemate npukiagHble 3a1a4d, B TOM YUCIIE COLUATbHO-3)KOHOMUYECKOTO U
(bu3HYECKOro XapakTepa, CpeCTBaMU MaTEMaTHYECKOTO aHaIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucia ¥ BEIYUCIICHUSA

Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, IPOLIEHTHI,
OeCKOHEUHBbIE  TMEpHOJMYECKHe  apodu.  Apudmernyeckue  omepanud ¢
1.1 palMoHaIbHBIMU UYHUCIIAMH, ITPE0Opa30BaHUs YHUCIOBBIX BbIpakeHUH. IIpumeHenue
Apo0eil ¥ MPOLEHTOB JUIsl PELICHUS NPUKIAIHBIX 33Ja4 U3 pa3jIMuHbIX OTpacieil
3HAHUM U peaTbHOM JKU3HU
JlelicTBUTENbHBIE  YMcha.  PaluoHanmbHBIE W HppalMOHAJIbHBIE  YHCHIA.
1.2 Apudmernyeckue oOmnepanuud ¢ JEHCTBUTENBbHBIMUA uuciamMu. [IpubmmkEHnbie
BBIUMCIICHUS], [TPABUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUH
Crenenp ¢ menbiM nokaszareneM. CranmaptHas ¢opma 3amucu JIeHCTBUTENBHOTO
1.3 uymcna. Mcnonb3oBaHue noaxonsuieid (GopMbl 3allUCH IEHCTBUTENBHBIX YUCEN IS
pelIeHns MPaKTUYECKUX 3a/]ad U IPEICTaBICHUS JaHHBIX

Apudmerndeckuii KOpeHb HaTypalbHOW cTereHH. J[eWCTBUS ¢ apuPMETHIECKUMU

1.4 .
KOPHSIMU HAaTypaJIbHOW CTETEHU

15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa

2 YpaBHEHHsI U HEPABEHCTBA

2.1 ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUS

29 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUYECKUE (POPMYIIBI

73 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHune HepaBeHCTBAa. MeTon

UHTEPBAJIOB
2.4  Pemenue Henblx U JpOOHO-pallMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5  Pemenue uppanvoHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6  Pemenue TpUroHOMETPUYECKUX YPaBHEHUN

IIpuMeHeHrEe ypaBHEHHI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1a4 U 3aJ1a4
U3 pa3iIMyHbIX 00JacTel HayKU U pealbHOM JKU3HU

2.7

3 ®Oynkumn 1 rpaduku
@yHkuus, cnocoObl 3amanus QyHkuuu. I'padux ¢(yHkumuu. BzaumHO oOpaTHBIE

3.1
byHKIIN
39 OO6nacTh ompefeneHuss U MHOXECTBO 3HaueHW QyHkuuu. Hymm QyHKimm.
’ [TpomexyTKH 3HaAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHas pyHKLUS C HATYpaJbHBIM U IeNbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CoiicTBa ¥ rpa@ K KOpHS 71-0i CTETIEHH
34 Tpuronomerpuyeckasi OKpy>KHOCTb, OINpPENEICHUE TPUTOHOMETPUUECKUX (PYHKIIMMA
YHUCJIOBOI'O apryMEHTa
4 Hauana maremaTn4eckoro aHanmnsa
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IlocnegoBaTenpHOCTH, CIOCOOBI 3amaHUs IMOCIENOBaTeNbHOCTEH. MOHOTOHHEIE

4.1 OCJIEN0BATEILHOCTH
Apudmernueckass U reomeTrpuueckas nporpeccuu. beckoHeuHo yObIBarowias
4o  TEOMETpHYECKAs NPOrpeccus. Cymma OeckOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmysia CIOXKHBIX IPOLEHTOB. lcronb3oBaHWE NPOTPECCHH UL
pellIeHNs pealbHbIX 3aJa4 IPUKIaJHOTO XapaKTepa
5 MHoOX€eCTBa U JIOTUKA
MHuoxecTBO, omnepanuu HajJ MHoOXkecTBamH. Jluarpammbl Ditnepa — Benna.
5.1 IIpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO ammapara il OINHUCaHUs pPealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33724 U3 APYTHX Y4EOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIT
1.2 Crenens ¢ pallioOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BbIPAXKEHUM, COACPIKALIMX JIOTapU(MBI
29 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX CTENEHH C PALlMOHATIbHBIM
II0Ka3areieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucremsl J'II/IHVGI\/'IHI)IX ypaBHelefI. Pemenne npukinagHeIX 3a4ad ¢ IOMOIIBIO
CUCTEMBI JINHENHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB
o [IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTeMaTHYEeCKUX
3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIUH U TpapuKH
Oynkuus. Ilepuognueckue (yHkiuu. [IpomMexyTkM MOHOTOHHOCTH (DYHKLIMH.
3.1 MakcuMymbl 1 MUHUMYMbI (yHkuuu. HanGomnpiiee M HauMeHbllee 3HauYEHUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB QYHKIMMA 1Ji pelIeHHUs] ypaBHEHUN U TMHEHHBIX CUCTEM
Ucnonws3zoBanne rpadukoB (YHKOHH IS HCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HHUKAIOT IMPH PELICHUH 3334 U3 APYTUX Y4eOHBIX
MIPEIMETOB U pealIbHOM KU3HU
4 Hauana marematndeckoro ananmnsa
4.1 HemnpepsiBabie hyHKIIMU. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyukuuu. ['eomerpuueckuil U GU3NYECKUN CMBICI TPOU3BOIHOM
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[TpousBosaHbIe 31eMeHTapHBIX (QYHKUUH. DOpMynbl HaXOXKIEHHS MPOU3BOIHOMN

4.3 CYMMBI, TIPOU3BEICHUS U YaCTHOTO (DyHKIIUMA
[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIMM HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxkeHrne HanOOoIbIIero ¥ HauMEeHbIIero 3HaYeHus (PyHKIUN Ha
OTpe3Ke
[IpuMeHeHne NpOrU3BOAHOM 1JIs1 HAXOKICHHS HAWTYYIIEro peleHus B IPUKIAIHbIX

4.5 3aayax, JJs ONpeAeNieHUs: CKOPOCTH TMpolecca, 3aJaHHOro (HOopMynond wiH
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reomeTpuueckuii u puznyecKkuii cMbIcil. BeranciaeHue nurerpaia mno
¢dopmyiie Hetotona — Jleitbnuna
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ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
NPoBEPSEMOr0  OCHOBHOM 00pa30BaTe/ibHOI MPOrpPaMMbl CpeIHEro o01ero
TpedoBaHMS oOpa3oBaHus

Branenne meromamu J0Ka3arenbCTB, AJTOPUTMAMM PELICHUS 3a7ady;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, IPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; yMEHUE (POPMYyITUPOBATH
o0paTHOE U MPOTUBOMOJIOKHOE YTBEPKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM HHIYKIIHH;
MIPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYXXJIECHHUS TpU pELlICHUU 3ajad,

1 OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
ONEPUPOBATH MOHATUSIMHU: MHOXECTBO, IOJMHOYXECTBO, ONEPALMH Haj
MHOXECTBAMHU; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJisl OMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUM U MPU PELICHUN
3a1a4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YMEHHE
OTepupoBaTh MOHATUSIMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh Ipadbl pa3IMuHbIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATUSMHU: HATYpalIbHOE YHUCIO, LIEJIOE YHCIIO,
CTEIEHb C LETBIM MOKa3aTesieM, KOPEHb HAaTypaJIbHOW CTENEHHU, CTETICHb
C palMOHANbHBIM  T[OKa3aTeleM, CTeNeHb C  JICHCTBUTEIbHBIM
mokasaresnem, JorapuM dHclIa, CHHYC, KOCHHYC H TaHTCHC
MPOM3BOJBHOTO YHUCIA, OCTATOK IO MOJIYJO, PAIMOHAJIBLHOE YHCIIO,
UppAIOHATILHOE  YHUCJIO,  MHOXECTBA  HATYpPaJIbHBIX,  IEJbIX,
palMOHANbHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIINN OOIIMN NEeTUTEh U HaUMEHbIIIEEe
oO1miee KkpaTHOE, alropuT™ EBKiIHIA MpuU pelieHnu 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ~ TO3WIUOHHBIMH ~ CHCTEMaMM  CUMCIICHHUS, yMEHHE
BBHITIOJHATh BBIUMCIICHHE 3HAUYEHUH W MpeoOpa3oBaHUsl BBIPAKEHUH CO
2 CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATbHBIX
BBIPAKEHHI; YMEHUE OMNEPUPOBATH IMOHATUSIMH: MOCIEI0BATEIbHOCTD,
apudMeThIecKasi Iporpeccusi, reoMeTpuUIecKas porpeccus, 0eCKOHEYHO
yObIBatoliasi ~ reoMeTpuveckas — MpOrpeccusi; yMeHHe  3aJaBaTrh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (hopmy;
YMEHHUE ONEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apTYMEHT KOMILUIEKCHOTO yucia, hopma
3aMyucy KOMIUIEKCHBIX Yucen (FeoMeTpuueckasi, TPUrOHOMETpUIecKasi 1
anreOpanveckas); yMeTh MPOHW3BOAUTH apu(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YWCJIAMH; TIPUBOJUTH TPUMEPHI  HCIOJIH30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATh MOHATUSAMHU: MaTpuua 2X2 u 3x3,
OTIPEICTUTETh MATPHUIIBI, TEOMETPUIECCKUN CMBICI OMIPEACITUTEIS

YMmenune OINICpHUPOBATE INOHATUAMH: pPalVOHAJIIBHBIC, WPpallOHAJIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, HOl“apI/I(I)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HEPABCHCTBA, HX CHUCTEMbI;, YMCHHUEC OIICPpHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
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HEPABEHCTBO, CUCTEMAa YpPaBHEHHWH M HEPABEHCTB, PaBHOCHJIBHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE pellarb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpPaBHEHUsl, HEPABEHCTBA U CHCTEMbl C [apaMeTpOM; IMPUMEHSITh
YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTEeMaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEPUOIMYHOCTh (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKLIMH, KCTpeMyM (pyHKIUH, HauOoJIblIee U HauMEHbILIEe 3HAUYCHUS
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMSA, aCHMIITOTHI rpaduka
(GyHKLIMH, NIepBast U BTOpas NPOU3BOAHAS (PYHKIUH, FEOMETPUUECKUI 1
¢u3nUecKuil CMBICIT TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBIN
MHTErpaji; yMEHUE HAXOAWUTh ACUMHOTOTHI rpaduka (yHKIMH; yMEHHUE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUKN (PYHKIUM, HAXOIUTh ypaBHEHHE KacaTeIbHOW K IpauKy
(GYHKIMK; YMEHHE HAXOAWUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeJOBaHUS (YHKUHUH,
HaXOJUTh HaWOOJBIINE W HAMMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKu MHOTOWJIEHOB C HCIIOJIb30BAaHUEM aliapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh NPOM3BOIHYIO ISl HAXOXKACHUS HAWIYYIIETO
peleHyst B MPUKIAAHBIX, B TOM YHCJE COLUAIBbHO-3KOHOMUYECKUX U
¢u3nUecKux 3a/1a4ax; HAXOUTh IJIOUIAU U 00BbEMBI (GUTYP C TOMOIIBIO
UHTErpajia; MPUBOAUTH HPUMEPbl MaTeMaTUYECKOI0 MOJCIMPOBAHUS C
noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMmenue omepupoBaTh HOHATHSAMH: rpaduk (GyHKIHH, oOpaTHas
GbyHKUMsA, KOMIO3ULIMA (GYHKUMH, JTUHEWHas (QYHKLUS, KBaJpaTU4Has
byHKIMS, panuoHagbHas byHKIHS, CTEIEHHas byHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QYHKIUH; YMEHUE
CTPOUTH TpapUKH H3yYEHHBIX (YHKIMH, BBHINOIHATH MpPeoOpa3oBaHUS

5 rpaduKoB QYHKIHHA, HCIIOIB30BaTh IpadUKU JIJIsl U3yUYEHHUS MIPOLIECCOB U
3aBUCUMOCTEH, NP PELIeHNUHU 3aJad U3 APYTUX y4eOHBIX NMPEIMETOB U
3aJ1a4 U3 peaNbHOM JKU3HU; BBIpaXXaTh GOpMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U IrpaduKu (PyHKIUH A1 pereHust
YpaBHEHUH, HEPaBEHCTB W 3aJady C MapaMeTpaMmM; H300pakaTh Ha
KOOPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUIN YPaBHEHHI, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, J0JIM U YacTH, Ha ABUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4X U3 00JIaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJyYCHHOE DPEIICHUE U
OLICHMBATh IMPaBJAONOJOOHOCTh PE3YJbTATOB; YMEHHE MOJEINPOBAThH
pealbHBIE CHUTyallMd Ha S3BIKE MATEMAaTHUKH, COCTABIATH BBIPAKCHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI [0 YCJIOBHUIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIA PE3yIbTaT
YMeHue oneprupoBaTh NOHATUSAMU: cpefiHee apudmMeTndeckoe, MeIuaHa,
7 HauOoJIbIIIee U HAaUMEHbILIee 3HAYeHHUs, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
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UH(OPMaLNIO, IPEJICTABICHHYIO B TAOMUIIAX, HA JHarpaMMax, rpadukax,
OTPaXXAIOLIYIO CBOIMCTBA peabHBIX MPOIECCOB U SIBICHUH; IPEICTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JUarpaMM; HCCIIEA0BAThH
CTaTHUCTUYECKHE JaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadUuecKuX
METO/IOB U MJIEKTPOHHBIX CPEJICTB; TpadUueCcKU UCCIIE0BATh COBMECTHBIE
HAOMIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHMS U JIMHEHHOH
perpeccuun

YMeHue onepupoBarh IOHATHIAMH: CIIy4alHBIM OIBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJOB; MPUMEHSTH
(GopMyJbl CIOXKEHUS UM YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHyu, komOuHaTOpHbIE (PaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPECIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHMUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
Clly4alHOM BEJIMYMHBI, (YHKIMM paACHOpPEleNeHUs U IJIOTHOCTH
8 PaBHOMEPHOIr'0, IIOKA3aTeIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUIA;
YMEHHE HCII0JIb30BAaTh CBOICTBA M3YUEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHUE HIPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHCEN B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl PEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHII; COCTaBIIATh
BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH NOJYyUYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIJa, IUIOCKUH Yrodi,
JBYI'PAaHHBIA YTOJ, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIINAECA IpsIMBIE,
MapaJuIeIbHOCTh U NMEPHNEHAUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY HPSAMBIMH, YIOoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YIOJI MEXIY

9 IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
IIPSMBIMH, PACCTOSTHUE MEXKy TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YEeHHbIE (akThl U TEOPEMBbl IUIAHUMETPHM; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBath MOHATHAMH: IUIOMAAL (GUTYpHI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOI'OrpaHHUK, CEHCHHUEC MHOI'OI'paHHHKA,
KyO, Tapajieienunen, Mpu3Ma, Nupamuiaa, (urypa U TMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanb cepsl, IIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, IWIMHApPA, 00BEM Kyoa,
MMpAMOYT'OJIBHOTO IMapauiCjiCniuneaa, mupaMuabl, MpU3Mbl, HOUJIHHIpPA,
10 KOHYca, Iapa, pa3BEPTKa MOBEPXHOCTU, CEUCHUSI KOHYCa U IIWIMHIPA,
napajjielbHble OCH WJIM OCHOBAaHHMIO, CEUYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHUKH, (PUTYpPHI U MOBEPXHOCTH
BpAIlleHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHHO
dbopMyIUpoBaTh ONpeAeNeHUs U3y4yaeMbIX (DUTYp, BHABUTATh TUIIOTE3BI
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0 CBOMCTBax M MPU3HAKaX F€OMETPUUYECKUX (HUTyp, OOOCHOBHIBATH WIIH
OnpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukanuio ¢Guryp mno
pa3IMYHBIM TPH3HAKAM, BBIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue onepupoBaTh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuEe TOA00MS, TMOM00HBIE (UTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIE B MPUPO/IE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
[IPH PEIICHAH 33/1a4; HAXOUTh TEOMETPUUYECKHE BETUIHUHEI (JITTMHA, YTOJ,
11 I0Iaab, 00BEM) IPU PEHICHUH 3a/1a4 U3 IPYTUX YICOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIUUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, Yroi, TUIOIIadb, OOBEM, IJIONIAL MOBEPXHOCTH), UCIOIB3Ys
W3Y4YCHHBIE (OPMYIBI U METOJbI, B TOM YHCJIC: IUIOMIAb MOBEPXHOCTH
MpaMUIbl, TIPU3MBI, KOHYCa, IHJIMHIpA, IUIomaabs chepbl; 00béM KyOa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, HWIHHIPA,
KOHYCa, [I1apa; yMEHUE HAXOJJUTh OTHOIIICHHE 00BEMOB MOT00HBIX QUTYP

YMeHue oneprupoBaTh NOHATUSAMU: PSMOYTOJIbHAS CUCTEMa KOOPAKHAT,

BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,

MPOM3BEICHNE BEKTOpa Ha YHCIIO, Pa3loXKEeHHEe BEKTopa Mo Oasucy,
12 CKAJIIPHOE TIPOU3BEACHUE, BEKTOPHOE IIPOM3BEICHUE, YroJ MEXKIY
BEKTOpPAMH; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO]
JUISL pEIICHHs TEOMETPUYECKMX 3a7ad M 3a]ad JAPYruX Y4eOHBIX
MIPEAMETOB
YMeHue BwpIOMpaTh MOAXOIANIMN METOA Ui peUIeHUs 3ajadu,
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYCHUH TMPUPOJIHBIX H
OOILIIECTBEHHBIX ~ IPOLIECCOB M  SBJICHUN; yMEHHE pPAaclO3HaBaTh

13
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHUE IPHUBOJIUTH
IpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHMCKOM M MHUPOBOU
MaTE€MaTU4YeCKON HayKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kox IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna ¥ BEIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
’ OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernieckuil KOpeHb HaTypaibHOU creneHu. JeicTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTENEHU

1.4 Crenenp ¢ mnenbiM mokazatesnieM. CTENEeHb C palMOHAIBHBIM TIOKA3aTeleM.
) CBoiicTBa cTeIeHH

15 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHT'CHC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. [lecaTuuHbIC 1 HATYpaJIbHBIC JOTaPU(PMBbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomMrnekcHele yncia
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPAaBHEHUS
2.2 HppaumonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOTapUPMHUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHs1, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPpUILIbI

3 @OyHKIMY U TpaduKH
OyHkuMs, crocoOwl 3ananus ¢pyHkuuu. 'paduk pynHkuuu. B3aumuao oOparHble

31 ¢yukuun. YétHele u Heu€THble GyHKIMHU. [lepuoanueckue pyHKIUN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHUM ¢yHkuuu. Hymum QyHKumm.

39 [IpomexyTkn 3HaKonocTostHCTBa. [IpOMEXYyTKH MOHOTOHHOCTH — (DYHKIIHH.

' Maxkcumymbl 1 MUHUMYMbI (QyHKUIuU. Haumbosbliiee n HauMeHbIIee 3HauYEHHUE

(GyHKIIUU Ha IPOMEKYTKE

33 CrenenHas ¢QyHKIMS C HaTypaldbHBIM M IeNbIM IoKka3zareneMm. EE€ cBoiictBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 71-O1 CTETIEHH

34 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U IrpaduKu
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Touku pazpbiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKUUA,

3.6 HEMPEPBIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU OCIIEA0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia Cl0KHbBIX TPOLEHTOB
4 Havana marematnueckoro anaiansa
4.1 [TpousBoanas pynkimu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 skcTpeMyMbl. HaxoxaeHne HanOobIlIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BepositHOCTh M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE U TUNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlCHUS
7.5 Koopannats! 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHau3a, reoMeTpus. Anredpa u Havana
MaTemarnueckoro aHanusa. 10 kimacc. ba3oBblit u yriyonénusiii yposuu. / Hukonsckuii C.
M., IToranoB M. K., PemernuxoB H. H. u np., Akiimoneproe obmiectBo «M3aaTenbcTBo
«ITpocBemenue»

Maremaruka. Anredpa v Hayajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus. AnreOpa 1 Hadasa
MaTeMaTH4ecKoro aHanmsa. 11 kmacc. YueObnuk. ba3oBeiii 1 yrimyOnéHHBINA ypOBHU /
Huxonbckuii C. M., [ToranoB M. K., PemernukoB H. H. u ap., AkiimonepHoe o0I11eCTBO
«3narenscTBO «IIpocBemieHne
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Jluct cornacoBaHus k gokymeHTy Ne 77 ot 13.11.2025
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