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INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JIEXKUT EATEIbHOCTHBIA MPUHIUI O0yUYEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MAaTEMaTHUECKOTO aHAIH3ay
BBIICJICHBl  CIEAYIOIIME COAEPKATEIbHO-METOANYECKUE JMHUKA: «Yucna u
BbIUMCIICHUS», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHKa». Bce OCHOBHbIE
COZIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIH
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coiepkaHue
HECKOJIBKAX MaTeMaTHUYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKU aHaIW3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKasl JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIUPOKUM
MaTEeMaTHYECKUM aIlliapaToM, y HHX IOCJIeI0BaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBHIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcss (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIONINX B CE0S WCIIOJIIb30BAHUE Pa3TUIHBIX
dbopM 3amucu YHWCIAa, YMEHWE JenaTh NPHUKUIKY, BBITIOIHATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palioHaIbHBIX W JICHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cheuuuyecKue 3aJayd M OMNEepaluu: JeJIeHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCell, apuMETUYECKHUE OIepaIlu, a TaKkxKe
W3BJICYCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenTbHOMY PACIIMPEHHIO KPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TIpeICTaBICHUe O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEeaNbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHWs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pENICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (YHKIIHH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATL ~ pacuy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIepKalINX CTENeHW u Jorapumbl. braromaps u3yueHUIO anreOpanmuecKoro
MaTepHaia IpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, GOpMHUPYIOTCSA HABBIKU JCAYKTHUBHBIX PaCCy>KICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMEHTHI [UJISl PENICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA «DyHKIMH W TpaQuKA» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN NIl peuieHus 3a71ad U3 JAPYrux yueOHBIX
PEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpum 3TOM Oosblloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIWMYMHAMH, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIIMYMHAMU B
paznuyHoOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYTI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAWMOOJbIINE W HAWMEHBIINE
3HAYCHHUS, BBIYUCIATH IUIOMIAAX (QUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNeld peadbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIIMATbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIH3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HcKyccTBe. O0yuaroniiecs y3HarT O BBIIAIOITIXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAyKH, U 00 HX
aBTOpAXx.



ConeprxarenbHO-MeTOqUYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0s1 DJIEMEHTBl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTHko-
MHO>KECTBEHHBIC IPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKU
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCIUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOYyYaroImeMycss IOHUMAaTh TCOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIb30BaTh €r0 JUI BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJJEMEHTaMU
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPbIC MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENeH peabHBIX
CUTyaluii, HCCIEIOBAaHUS JTHUX MOJCICH C TOMOIIBI0 ammapara aiareOpsl U
MaTEMaTUYECKOTO aHalu3a, WHTEPIPETAlNy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS IS PEIICHUS NPHKIaIHBIX 3amad. [Ipu
pPEIICHNN  pEATbHBIX  NPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTTN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadajia MaTEMaTHYECKOTO
aHanu3ay» oTBomauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanueckue Apoou. I[lpumenenue npoOell W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUMU U PEATIbHOU KU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHallbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCICHUS, PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudm uymucna. CpoiictBa norapu¢pma. J[lecsiTuuHble M HATypasbHbIE
J0rapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3sy. MHorousieHsl ¢ niesibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COJIEPIKALINX CTEIEHU U KOPHH.

HppannoHanbHbie YpaBHEHHSI. OcHOBHBIE METOBI peueHus
UPpALMOHATBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHHUS ITOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpaKeHUH, COAEPKALTUX JTOTAPU(MBI.

Jlorapugmuueckue YpaBHEHUS. OCHOBHbIE METO/IbI pelieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JVMHENHBIX ypaBHEHUW. PelleHne NpUKIAAHBIX 3a/1ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHU. McciienoBanue MoCTPOEHHON MOJEIH C MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHrne MaremMaTHUeCKUX MOJIEJEH peallbHOW CUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTel HAyKH U peabHOM KU3HU.

DOyHKIMH U TPaPUKH

OyHKIMs, crnocodsl 3amaHus ¢GyHKOUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkuuu. Hymm QyHkumu.
[TpomexxyTku 3HakomnoctosiHcTBA. YETHBIE M Heu€THbIe (hyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (YHKITUU Ha TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHass W APOOHO-TMHEHHAs (QYyHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

Crenennast QyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduxk. ColicTBa U rpaduk KOpHs n-oi CTENEHU Kak PyHKIIMU 0OOpaTHOU CTENEeHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U snorapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMIA 71 pelIeHUs YPaBHEHUH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEeHTa.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOIEeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTelbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIIMA. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEI0BATENHHOCTH.
Hcroprsi BOZHUKHOBEHUSI MAaT€MAaTHYECKOrO0 aHalM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMeTpuuecKasl mporpeccu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
porpeccu. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccHMU JUIsl PELICHHsS peajbHbIX 3aJad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonpmuid obmui aemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alUCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [I[pumMenenue
KOMIUJIEKCHBIX YMCEN JIs1 PelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema v COBOKYMHOCTb YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIICICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IprMenenue ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHIECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, MHTEpIIpeTaus
IIOJIyYEHHBIX PE3YJIbTaTOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxoxaeHre HanbobIIero 1 HAMMEHBIIEro 3HaYeHU I HEelIPEPHIBHON
(GyHKIUU Ha OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BeIYyucieHne onpene€HHOro
uHTerpana no popmyie Herotona-Jleitonuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 00IIeCTBA, TPEACTABICHUE O MATEeMAaTUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpakJaaHcKkoro  obOmiectBa  (BBIOOPBI, ONPOCBI H  JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOT0 Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U JACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajlau, PEIICHUN, PACCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaMpaBJICHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKHM WX BO3MOKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HAYKHU Kak cepbl 4eTOBEUECKOM IeATeTLHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTHUKU W MaTEMAaTHYECKOM
KYJIbTYpOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB pPEIICHUs], BRLIOUpATh HanboJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenuss B 10 kJacce oOydaromuics MOJYYUT CIECAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MAaTEMaTHYECKOTO aHATN3ay:

Yucnaa v BBIYUCTCHUSA:

CBOOOJHO OINEpUPOBATh MOHATHUAMH: palMOHAIBLHOE 4YHUCI0, OECKOHEUYHas
nepuoAndecKasl JApoOb, TMPOILEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
palMOHANIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOOM ¥ TPOLEHTHI JUIsl PEIICHUs TPHUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEV 3HAHUM U pEaTbHOU KU3HU;

MPUMEHSITh PUOTUKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OILICHKY pPe3yJIbTaTa BBIYUCICHUM;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUJIEH C LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHHUE
MHOTOWICHAa Ha MHOIOYIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peleHus 3a1ay;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTHUYECKOr0 aHajau3a KakK aHaiau3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC ()YHKIIMH, TOUKH Pa3phiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOHO OMIEPUPOBATH MOHITUSIMU: HATYPATBHOE U 1IEJI0€ YUCII0, MHOXKECTBA
HATypaJIbHBIX U IEJbIX YHCEJ, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LIEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yuCen AJis pElIEHUs 3a7ad, MPUMEHSATh aJrOpUTM
EBxinpna;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHJIBHBIX TIEPEXO0JIOB;

OCYLIECTBJIATH OTOOP KOpPHEH TpH PpPELIEHUH TPUTOHOMETPUYECKOrO
yYpaBHEHHS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBbI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAaIlMOHANBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuath paluoHaJIbHbIE, UppalroHaIbHbIE, MOKa3aTelIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
COJZIEpIKaIll€ MOJIYJIN U TapaMeTPhl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMus;

MOJICIUPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBISATH
BBIpAKEHUS, YpPaBHEHHSI, HEPABEHCTBA MU HX CHCTEMbI MO YCIOBUIO 3a/IauH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPIIPETUPOBATD MOJTYUYCHHBIN pe3yJibTart.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHOMN
IJIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCcKOro aHaJmn3a:

UCTIOJIb30BaTh MPOU3BOIHYIO ISl CCIEeN0BaHMs (DYyHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3ZBOJAHYIO ISl HAXOXKIACHUS HAWUJIY4IIErO PEIICHUs B
MPUKJIAJIHBIX, B TOM YKCJI€ COLMATbHO-A)KOHOMUYECKUX, 3a7a4ax, AJisl ONpeAeaeHus
CKOPOCTHU U YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIIOi WU TpaduKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHnoBaHue pa3aesioB u
TeM NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

MHOX€ECTBO IEHCTBUTEIIBHBIX
yucesn. MHOrO4JIeHsl.
PannonanbeHble ypaBHEHHA U
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPaBHEHUU

24

OyHKIMH U TPadUKH.
CrenenHas GyHKIHS C LEIbIM
noka3zaresem

12

Apudmernueckuii KOpeHb n-
oi1 crenenu. MppanuoHaibHbie
ypaBHEHHUSI

15

Ioxa3zaTenbHast QyHKIMS.
IToka3aTenbHble ypaBHEHUS

10

Jlorapupmuueckast GyHKIIHS.
Jlorapudmuyeckue ypaBHEHHS

18

Tpuronomerpuueckue
BBIPAKECHUSI U YPaBHEHUS

22

[locnenoBarenpHOCTH U
IIPOrpeccuu

10

HenpepwiBabie QyHKITHY.
[IpousBognas

20




9

[ToBTOpenue, o6o0mEeHNE,
cUCTEMaTU3alus 3HaHUH

10

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U Kontpoabusie | TIpakTaueckme (undposbie)
n/m | TeM mMporpaMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 UccnenoBanue GyHKIMIA ¢ ” |
MTOMOIIIBIO TTPOU3BOTHON
2 IlepBooOpa3Hasi 1 UHTETpaj 12 1
I'paduku
TPUTOHOMETPUUYECKUX
3 hyHKIMA. 14 1
Tpuronomerpuyeckue
HEpaBEHCTBA
HppanunonaneHsle,
4 MOoKa3aTeabHbIE U 24 1
norapudmuyueckue
HEPaBEHCTBA
KommiiekcHele uncna 10 1
Harypainbnsle u niensie yucna 10 1
Cuctembl parmoHaIbHBIX,
. HppalMOHATBHBIX 12 1
MOKa3aTeNbHbBIX U
jorapu(pMUUECKUX YpaBHEHHH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, 16 )

cHCTeMaTH3alus 3HaHU!




OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

136

10







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yYeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| MHO)€eCTBO, ONepaluy HaJl 1
MHOKECTBAMH M UX CBOMCTBA 03.09.2025
2 i -B 1
Juarpammsl Diisiepa-BeHHa 03.09.2025
[IpuMeHeHne TeopeTHKo-
3 1
MHO>KECTBEHHOTO armnapara Jjs 04.09.2025
pelIeHus 3a1a4
PammmonansHEIC YCHa.
4 OOBIKHOBEHHBIE U ACCATUYHBIC |
JIpOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE 04.09.2025
nepuoAnYEcKue poou
5 B 0 1 1
XOJIHasi KOHTPOJIbHas paboTa 10.09.2025
[Tpumenenue apobeit u
6 1
MPOLICHTOB JIJIsl PEIICHUS 10.09.2025
NPUKIAIHBIX 33]1a4
[Ipumenenue npobeii n
1
7 MPOLICHTOB JIJIsl PEILICHUS 11.09.2025
MPUKJIAHBIX 3a/1a4
2 JlericTBUTEIbHBIC YHCTIA. |
Panmonaneubeie u 11.09.2025




MppalrOHaIbHbIE YHCIia

Apudmernueckue onepanuu ¢
JeCTBUTENLHBIMU YHCIIaAMHU

17.09.2025

10

Moaynb A€HCTBUTENBHOTO YUCTA
U €ro CBOICTBa

17.09.2025

11

[Tpubmx€HHBIC BEIYUCIICHUS,
MpaBUjia OKPYTIICHUS, TPUKUIKA
1 OIICHKA pe3ysbTaTa
BBIUMCIICHHI

18.09.2025

12

OCHOBHBIE METO/IbI PEILICHUS
IEJBIX U APOOHO-PAITMOHATEHBIX
YpaBHEHUH U HEPABEHCTB

18.09.2025

13

OCHOBHBIE METO/IbI PEILICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

24.09.2025

14

OCHOBHBIE METOJIBI PEIICHUS
HENBIX U APOOHO-PAIIMOHATIBHBIX
ypaBHEHU! U HEPABEHCTB

24.09.2025

15

MHorouseHs! OT 0JTHOU
nepemMeHHou. Jlenenue
MHOTOYJIEHA Ha MHOT'OUJIEH C
octaTkoM. Teopema besy

25.09.2025

16

MHoT04JIeHEI C OeJabIMU
koa¢pdunuentamu. Teopema
Buera

25.09.2025

17

Pemenue cucreM JTUHENHBIX
ypaBHEHUH

01.10.2025

18

Pemenue cucreM TMHEHHBIX




ypaBHEHUH

01.10.2025

19

Marpuia cucTeMsl JUHEHHBIX
ypaBHeHui. OnpenennuTens
MaTpHIIbI 2X2, eT0o
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

02.10.2025

20

Omnpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HA4YCHMS

02.10.2025

21

[Ipumenenue onpenenuTens A
peuIcHusd CUCTCMBI JIMHENHBIX
ypaBHEHUH

08.10.2025

22

Pemenue npuknanHbIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUN

08.10.2025

23

Pemenue npukiaaHbIxX 3a1a4 ¢
MOMOIUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUI

09.10.2025

24

KonTponbHas pabora:
"PannoHanpHble YpaBHEHHUS U
HepaBeHCTBa. CHCTEMBI
JIMHEUHBIX ypaBHEHUN"

09.10.2025

25

OyHKIHUA, CTIOCOObI 3a/JaHUs
¢byskuuu. BzaumHo oOpaTHbIe
¢bynkuuu. Komnosunusa GyHkuumit

15.10.2025

26

I'padux Gpynkuuu.




DnemMeHTapHbIe IPeoOpa3OBaHus
rpadukoB GyHKITHI

15.10.2025

27

OO6nacTp ornpeneneHus u
MHOECTBO 3HAUYCHHH ()yHKIIHH.
Hymu ¢ynkuuu. [MpomexyTku
3HAK MOCTOSIHCTBA

16.10.2025

28

UéEtHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pyHKINU.
[IpomeKyTKHM MOHOTOHHOCTH

byHKITIN

16.10.2025

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haunbonbiee u
HauMEHblIIee 3HaYeHNEe (PYHKINUU
Ha MMPOMEXKYTKE

22.10.2025

30

JIuHeltHast, KBapaTU4HAas U
NpoOHO-TMHEHHas QyHKIH

22.10.2025

31

DNeMEeHTapHOE MCCIICIOBAHNE U
MOCTPOCHUE TPAPUKOB ITUX
byHKIMI

23.10.2025

32

DNeMeHTapHOE UCCIIeIOBAaHUE U
HIOCTPOCHHE TPAPHUKOB ITHX
byHKIHII

23.10.2025

33

CreneHsb C LEIBIM IT0Ka3aTEIEM.
bunom Herorona

05.11.2025

34

CTeleHs ¢ LeIbIM II0Ka3aTEIEM.
bunom Herotona

05.11.2025

35

CrenenHast QyHKIMS C
HATYPaJbHBIM H IEITBIM

06.11.2025




nokazareiieM. E€ cBolicTBa u
rpadguk

36

Konrponbnas pabora:
"Crenennas pynkuus. Eé
cBolicTBa 1 rpaduk"

06.11.2025

37

ApudmeTnueckuii KOpeHb
HaTypaJIbHOW CTENEHHU U €ro
CBOMCTBA

12.11.2025

38

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTETIEHU U €T0
CBOMCTBA

12.11.2025

39

[IpeobpazoBaHus YHCIOBBIX
BBIPAXEHUI, COJICPHKAITUX
CTENEeHU U KOPHU

13.11.2025

40

[Ipeobpa3zoBanus YMCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEeHU U KOPHU

13.11.2025

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAXKEHHUI, COEPHKALIUX
CTEIIEHU U KOPHU

19.11.2025

42

WppannonanbHble ypaBHEHHUS.

OCHOBHBIE METO/IbI peILIECHHS
UppaloOHAIBbHBIX YPaBHEHUH

19.11.2025

43

HppanmoHnanbHble ypaBHEHMUS.

OCHOBHBIE METOIbI PEILICHUS
UppaAIMOHATILHBIX YPaBHEHHM

20.11.2025

44

HppanmoHnanbHble ypaBHEHMUS.

OcHOBHBIE MCTOABI pCHICHUSA

20.11.2025




HAPPALMOHAJIBHBIX YPAaBHEHHUN

45

PaBHOCHIIBHBIE TTEPEXO/BI B
PCHIICHUH UPPALMOHAJIBHBIX
ypaBHEHUU

26.11.2025

46

PaBHOCUIIBHBIE IEPEXOBI B
pELICHUH UppalMOHAIBHBIX
ypaBHEHUN

26.11.2025

47

PaBHOCHIIBHBIE TIEPEXO/IBI B
pELICHUH UPPALUOHATIBHBIX
ypaBHEHUH

27.11.2025

48

PasHOCHIBHEBIE Nepexonl B
pewIeHUH upparMoOHaIbHbIX
ypaBHEHUH

03.12.2025

49

CoiicTBa u rpaduk KOpHs n-oif
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYyPaJbHBIM
MOKa3aTenem

03.12.2025

50

CoiicTBa u rpaduk KOpHs n-oif
CTETIEHH KaK (PYHKLIUU 0OpaTHOH
CTEIIECHU C HATypaJIbHbIM
IIOKa3aTeNneM

04.12.2025

51

KontponbHas padora: "CpolicTBa
U rpaduK KOpHS N-0i CTeNeHu.
WppaunonansHeie ypaBHEHHS"

04.12.2025

52

CreneHs ¢ panuoHaJIbHBIM
TOKa3aTelIeM U €€ CBOMCTBA

10.12.2025

53

Crenensb ¢ palliOHATBLHBIM
IIOKa3aTelieM U €€ CBOMCTBa

10.12.2025




54

CreneHsb ¢ palliOHATBLHBIM
OKa3aTeJieM U €€ CBOMCTBA

11.12.2025

55

Ioxa3zatenpHast GpyHKIM, €€
CBOWCTBA U TpapuK

11.12.2025

56

Hcnonb3oBanue rpaduka
(GYHKIMHU A715 pelIeHus
ypaBHEHUN

17.12.2025

57

Hcnonws3zoBanne rpaduka
GyHKIUY 1715 pelIeHUs]
ypaBHEHUH

17.12.2025

58

IToka3aTenbHble ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUSA
[OKa3aTeIbHbIX YPaBHEHUN

18.12.2025

59

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METOIbI PELLIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

18.12.2025

60

ITokasaTenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/BI PELLIEHUS
II0Ka3aTeNIbHBIX YPAaBHECHUN

24.12.2025

61

Kontponbnas paboTa:
"ITokazaTenpHass QyHKIIHS.
[TokazaTenbHble ypaBHEHUA"

24.12.2025

62

Jlorapugm yucna. CBoiicTBa
norapupma

25.12.2025

63

Jlorapudm uncna. CBoiicTBa
norapudma

25.12.2025

64

Jlorapudwm yucna. CBoiicTBa
norapupma

14.01.2026




65

JlecaTnuHbIE U HaTypaJIbHbBIE
norapuGMbl

14.01.2026

66

JlecATUYHBIE U HATypAJIbHbIC
J0rapuQMbI

15.01.2026

67

[IpeobpazoBaHue BhIpAKESHUH,
coJieprKalux Jorapudmol

15.01.2026

68

[IpeobpazoBaHue BhIpaKEHUN,
coJieprKalux jgorapudmol

21.01.2026

69

[IpeoOpaszoBanue BEIpaKEHUH,
COJIep KAIIHX JIOTapU(MBI

21.01.2026

70

Jlorapudpmuueckas GpyHKIms, €€
CBOWCTBA U TpapuK

22.01.2026

71

Jlorapudmuueckas GpyHKIus, e
cBOIicTBa U rpaduk

22.01.2026

72

Hcnonp3oBanue rpaduka
(GYHKIMU 1715 peIieHust
ypaBHEHUH

28.01.2026

73

Hcnonb3oBanue rpaduka
(GyHKUIMU 1715 peleHust
ypaBHEHUU

28.01.2026

74

Jlorapudmuueckue ypaBHEHUS.
OcCHOBHbBIE METOIbI PEILICHUS
aorapu(pMUUECKUX YpaBHEHHHA

29.01.2026

75

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOIbI PELLICHUS
JOrapu(pMUUECKUX YpaBHEHUIN

29.01.2026

76

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS

04.02.2026




aorapu(pMUYECKUX yYpaBHEHHM

77

PaBHOCHIIbHBIE TTEPEXO/IbI B
pelIeHIH JorapuPMHUUECKUX
ypaBHEHUU

04.02.2026

78

PaBHOCUIIBHBIE IEPEXOBI B
peLIeHUH JToTapu(pMHUIECKIX
ypaBHEHUN

05.02.2026

79

KonTponbHas pabora:
"Jlorapudmuueckas GyHKIIHS.
Jlorapupmuueckue ypaBHeHHs"

05.02.2026

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

11.02.2026

81

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOI'O aprymMmeHTa

11.02.2026

82

ApKCHUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

12.02.2026

83

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

12.02.2026

84

Tpuronomerpuueckas
OKPY>KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIHM
YHUCJIOBOTO apryMEHTa

18.02.2026

85

Tpuronomerpuueckas
OKPY>KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIUM
YHUCJIOBOI'O apryMEHTa

18.02.2026




86

OCHOBHbIE TPUTOHOMETPUYECKUE
hopmytbr

19.02.2026

87

OCHOBHBIE TPUTOHOMETPUIECKHUEC
(dhopmyBI

19.02.2026

88

OCHOBHBIE TPUTOHOMETPUYECKHUE
(hopMyIIbI

25.02.2026

89

OCHOBHBIEC TPUTOHOMETPUIECKHE
(hopMyJIbI

25.02.2026

90

IIpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUU

26.02.2026

91

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUM

26.02.2026

92

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUU

04.03.2026

93

[Ipeo6pa3zoBanue
TPUTOHOMETPUIECKUX
BBIPAXKECHUI

04.03.2026

94

PeweHne TpUroHOMETpUYECKUX
ypaBHEHUH

05.03.2026

95

Pemenune TpuroHoMeTpuuecKux
yYpaBHEHUU

05.03.2026

96

Pemrenne TpuroHoMeTpu4ECKNX
ypaBHEHUH

11.03.2026

97

Pewrenne TpUroHOMETPUYECKUX
ypaBHEHUH

11.03.2026




98

Pemrenne TpuroHoMeTpu4ECKUX
ypaBHEHUH

12.03.2026

99

PeureHne TpUroHOMETPUYECKUX
ypaBHEHUH

12.03.2026

100

Pemenne TpuroHoMeTpu4eCcKux
ypaBHEHUH

18.03.2026

101

KonTponbHas pabora:
"TpuroHomeTpuueckue
BBIPA)KEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHHus"

18.03.2026

102

IlocnenoBaTenLHOCTH, CIIOCOOBI
3aJIaHKsA [10CJIEN0BATEILHOCTEN.
Metoa MmaTeMaTHUECKOH
WHIYKIIAN

19.03.2026

103

MOHOTOHHI)IG nu OFpaHI/IquHBIe
nocaea0BaTesbHOCTH. McTopus
a”Ham3a 0ECKOHEYHO MaJIbIX

19.03.2026

104

Apudmernueckas mporpeccust

25.03.2026

105

I'eomeTrpuueckas mporpeccust

25.03.2026

106

beckoneuyno yosiBaromas
reoOMeTpHUYECKast TPOrpeccus

26.03.2026

107

CymMma 6eckoHEUHO yObIBaroei
reOMETPUYECKOM Mporpeccun

26.03.2026

108

JInHEeHHbIIT U
JKCIIOHEHLMAIBHBIN pocT. Yucmno

08.04.2026




e. Popmyiia CIOKHBIX
MIPOLIEHTOB

JluHelnbI
3KCIIOHEHIMAIBHBIN pocT. Yucmno

109 e. Dopmyia CIoKHBIX 08.04.2026

MIPOLIEHTOB

Hcnonp30Banne nporpeccuu Uit
110 CLICHUS PEAJIbHBIX 3a1a4

f{pnmanHIz)ro xapaKTe;[a 09.04.2026
11 Hcnonb3oBaHue Nporpeccuu 1is

pELICHUS pealIbHBIX 3a1a4 09.04.2026
112 HenpepreiBHbIE QYHKINT H UX

CBOMCTBa 15.04.2026
113 Touka pa3pbiBa. ACUMIITOTBI

rpaduKoB PyHKIHIA 15.04.2026
114 CroiicTBa GHyHKIIHHA

HEIPEPHIBHBIX HA OTPE3KE 16.04.2026
115 CaoiicTBa QyHKIUI

HETIPEPBIBHBIX HAa OTpPE3Ke 16.04.2026
116 MeTto1 MHTEPBAJIOB JUIsl PELICHUS

HEPABEHCTB 22.04.2026
117 Metoa UHTEpPBAJIOB JUIsl peLLICHHS

HEPABEHCTB 22.04.2026
118 MeTo1 UHTEPBAJIOB JUIs pEIICHUS

HEPABEHCTB 23.04.2026

[IpuMeHeHue cBOWCTB
119 HENpPEepbIBHBIX QYHKIMHA 1151 23.04.2026

pelieHus 3a1a4y




120

[IpumeHeHne cBOWCTB
HENpepbIBHBIX QYHKIMHA 115
pelieHns 3a1a4

29.04.2026

121

[lepBas u BTOpas mpon3BOIHBIC
byHKIIIN

29.04.2026

122

OHpCZ[eJ'IeHI/IC, FCOMeTpI/I‘-IeCKI/Iﬁ
CMBICJI HpOI/I3BO,Z[HOI71

30.04.2026

123

Omnpenenenne, GU3NIECKUN
CMBICJT TPOU3BOTHOM

30.04.2026

124

YpaBHEHHE KacaTeIbHOU K
rpaduxy QyHKIUH

06.05.2026

125

YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUU

06.05.2026

126

[Tpon3BogHBIE IEMEHTAPHBIX
byHKIMII

07.05.2026

127

[Tpou3BoHBIE AIIEMEHTAPHBIX
byHKIUI

07.05.2026

128

[TpousBoaHast CyMMBl,
MIPOU3BEACHUS, YACTHOTO U
KOMIIO3ULIMU (PYHKLIUH

13.05.2026

129

[IponzBogHAS CyMMBI,
IPOU3BEICHUS, YACTHOTO U
KOMIO3UINH (PYHKIIHIA

13.05.2026

130

[Ipon3BoaHas CymMBl,
MIPOU3BEJICHHUS, YACTHOTO H
KOMITO3UITUH (yHKITUHA

14.05.2026

131

KonTponsHas padora:
"IIponsBogHas"

14.05.2026




[ToBTOpenue, o6o0mEeHNE,

132 '(':I/ICTeMaTI/IBaHHI/ISI 3HAHMIL: 1 20.05.2026
YpaBHeHus
[ToBTOpenue, 06001IEHNE,
1 7 1
33 SI/ICTeMaTI/IfaHI/Iﬂ 3HaHUHI 20.05.2026
OyHKINHT
134 HroroBas KOHTpOJbHAs paboTa 1 1 21.05.2026
135 HroroBas koHTpoabHas paboTa 1 1 21.05.2026
136 [ToBTOpenue, o6o0IIEHKE, |
cUCTEMAaTH3alus 3HAHUH 21.05.2026
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME




11 KITACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne Mpon3BOHOM K
WCCIIeTIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

03.09.2025

[IpuMeHeHne IPON3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

03.09.2025

IIpuMeHeHnne MpoOU3BOTHON K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

04.09.2025

[IpumeneHnne npou3BOIHOM K
UCCIIEIOBaHUIO (PYHKIIMI Ha
MOHOTOHHOCTH M SKCTPEMYMBI

04.09.2025

[IpuMeHeHne npon3BOIHOM K
nccie0BaHuio PyHKIUN Ha
MOHOTOHHOCTB M KCTPEMYMBI

10.09.2025

[IpuMeHeHne pOU3BOJHOM K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

10.09.2025

Haxoxxaenne HanOobIero u
HaMMEHBLIETO 3HAYeHHUS
HeNpepbIBHON (YHKINHU HA
OTpe3Ke

11.09.2025




Haxoxxnenue HanOOJIBIIIETO U
HauMEHBIIET0 3HAUYCHUS
HEIpEephIBHON (DYHKIIMHM HA
OTpEe3Ke

11.09.2025

Haxoxnenue HanOOJIBIIIETO U
HaUMEHBIIIETO 3HAYECHUS
HeTpepBhIBHOM (PYHKITUU Ha
OTpe3Ke

17.09.2025

10

Haxoxnenue HauOOJIBIIIETO U
HaMMEHBIIIETO 3HAYECHUS
HETIPepBHIBHOU (PYHKITMHU Ha
OTpe3Ke

17.09.2025

11

Haxoxxaenrie HanOOJIBIIETO U
HAaNMEHBIIIET0 3HAUECHUS
HEeNpepbIBHOW (HYHKIIUU HA
OTpe3Ke

18.09.2025

12

Haxoxxaenne HauOoJbIero u
HaVMEHBILIETO 3HAYEHUS
HeTpephIBHON (PYHKIIUH Ha
OTpe3Ke

18.09.2025

13

[Ipumenenue mponu3BoIHON
JUISL HAXOJKICHUS HAMITYYIIIero
pelIeHust B MPUKIIATHBIX
3ajadax

24.09.2025

14

IIpumMeHeHne MpoOn3BOTHOMN
JUISL HAXO0XKIAECHUS HAWJTY4LIEero
peLICHUS B IPUKIAAHBIX
3ajadax

24.09.2025

15

[IpumeneHnne nporu3BOIHON




IUTSL OTIPEIEIICHUS] CKOPOCTH U
YCKOpEHUs TIpoliecca,
3aJJaHHOTO (POPMYJIOH WK
rpagukom

25.09.2025

[IpuMeHeHne pon3BOIHOM
JUIsl OTIPEJIEJIEHUS] CKOPOCTH U

16 YCKOpPEHHUS npouecca: 75.09.2005
3alaHHOTO (POpPMYJION MK
rpagukomM
17 Kommnozumus pyHkmmit 01.10.2025
18 Kommnosurus ¢pyHKIuit 01.10.2025
19 Kommnosumus pyHkimit 02.10.2025
I'eomerprueckue oOpa3sl
20 YPaBHEHUN HAa KOOPAMHATHOMN 02.10.2025
IJI0CKOCTH
I'eomerpuueckue oO6pa3bl
21 i 7
ypaBHEHU HA KOOPJAUHATHOM 08.10.2025
MJIOCKOCTH
KonTponsHas padora:
22 "N i
cclIeIOBaHUE (pyHKLuf/’I c 08.10.2025
MTOMOIIIBIO TTPOU3BOTHON
3 [TepBooOpazHasi, OCHOBHOE
CBOMCTBO TIEPBOOOPA3HBIX 09.10.2025
24 [TepBoobOpazubie
3JIEMEHTAPHBIX (YHKIIHH. 09.10.2025




[IpaBuna HaxoXaeHUS
epBOOOPaA3HBIX

25

[lepBooOpasubie
AJIEMEHTAPHBIX ()YHKITHA.
[IpaBuna HaxoxAeHUS
epBOOOPaA3HBIX

15.10.2025

26

Hurerpain. I'eomerpuyeckuii
CMBICJI HHTErpaJia

15.10.2025

27

Beraucienue onpeeiéHHOro
UHTerpasia mo Gopmysie
Herorona-JleliOaumna

16.10.2025

28

Brrunciienue onpeaenéHHOro
WHTerpasia 1o ¢popmyJe
Hrerorona-Jleitbaumna

16.10.2025

29

IIpuMeHeHnue nHTErpasa Ui
HaXOKJEHUS IIJI0Ia e
IJIOCKUX QUTyp

22.10.2025

30

[Ipumenenne naTErpaNa JIs
HaXO0XIeHUS 00BEMOB
TEOMETPHUYECKUX TETl

22.10.2025

31

[Ipumepsl pemeHmit
nuddepeHInaTbHbIX
ypaBHEHUN

23.10.2025

32

[Ipumeps! pemeHunit
nudepeHITaTbHBIX
ypaBHEHUH

23.10.2025

33

Marematnueckoe
MOJIETTMPOBAHKE PEATbHBIX

05.11.2025




MIPOLIECCOB C TOMOUIBIO
nudepeHIaIbHBIX
ypaBHEHUH

34

KonTponbHas padora:
"IlepBooOpazHas u unterpan"”

05.11.2025

35

Tpuronomerpuueckue
(yHKIMHU, UX CBOMCTBA U
rpaduxu

06.11.2025

36

Tpuronomerpuieckue
(GyHKIIUYU, UX CBOMCTBA U
rpaduxu

06.11.2025

37

Tpuronomerpuueckue
(byHKIMH, UX CBOMCTBA U
rpadguku

12.11.2025

38

Tpuronomerpuueckue
(GyHKIMH, NX CBOHCTBA U
rpaduxu

12.11.2025

39

Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA U
rpaduKu

13.11.2025

40

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKpPYKHOCTHU

13.11.2025

41

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPAaBHEHUH C TIOMOIIBIO

19.11.2025




TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YpaBHEHUH € TOMOILIBIO
TPUTOHOMETPUUECKOMN
OKPYKHOCTH

19.11.2025

43

OT10op KOpHE
TPUTOHOMETPUUYECKUX
YpPaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUECKOMN
OKPYKHOCTH

20.11.2025

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

20.11.2025

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

26.11.2025

46

Pemmenue
TPUTOHOMETPHUIECKUX
HEPaBEHCTB

26.11.2025

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

27.11.2025

48

KonTponsHas padora:
"I'paduku
TPUTOHOMETPHUYECKUX
byHKIMIA.
Tpuronomerpuueckue

27.11.2025




HepaBeHCTBa"

OcHOBHBIC MCTOAbI pCIICHUS

49
II0KAa3aTeIbHbIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB 03.12.2025
51 OcCHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB 04.12.2025
5) OcCHOBHBIE METO/BI PELLIEHUS
II0KAa3aTeJIbHbIX HEPABEHCTB 04.12.2025
OCHOBHBIE METOIbI PEILICHUS
53
JgorapupMuIecKux 10.12.2025
HEPABEHCTB
OCHOBHBIE METO/IbI PELLIEHUS
54
JorapupMUIECcKux 10.12.2025
HEPaBEHCTB
OcCHOBHBIE METO/BI PELLIEHUS
55 Jgorapu(pMUIECKUX 11.12.2025
HEPaBEHCTB
OcHOBHBIE METO/BI PELLIEHUS
56 JOrapupMHUIECKUX 11.12.2005
HEPABEHCTB
57 OcCHOBHbBIE METOIbI PEILICHUS
HMppalMoHaIbHbIX HEPABEHCTB 17.12.2025
OCHOBHBIE METOIbI PELLIEHUS
58
HAPPALMOHAJIBHBIX HEPABEHCTB 17.12.2025
OCHOBHBIE METO/BI PELLIEHUS
59
HppalMOHAIIbHBIX HEPABEHCTB 18.12.2025
60 OCHOBHBIE METObI PEIICHUS




HAPPALMOHAJIBHBIX HEPABEHCTB

18.12.2025

61

I'padmueckue meTobl
pelICHUA UppallMOHAJIBHBIX
ypaBHEHUU

24.12.2025

62

I'papuueckue MeToab!
pELIeHUs UppalOHAIbHBIX
ypaBHEHUN

24.12.2025

63

I'paduueckue meToap!
pelIeHUs MTOKa3aTeIbHbIX
ypaBHEHUH

25.12.2025

64

I'padmueckue MeTo b1
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

25.12.2025

65

I'paduueckue MeTobl
pereHust JorapupMIUIECKuX
ypaBHEHUH

14.01.2026

66

I'paduueckue MeTob!
pereHust JorapupMHUUECKuX
HEPABEHCTB

14.01.2026

67

I'paduueckne meToap!
pELICHHS JTOTapUPMHIECKIX
HEPABEHCTB

15.01.2026

68

['paduueckue meToan!
pelieHus TOKa3aTeIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHHM

15.01.2026

69

I'paduyeckue MeTobl
pelIeHHs [T0Ka3aTeIbHbIX U
aorapu(pMUUECKUX YpaBHEHHM

21.01.2026




70

I'paduueckue meToap!
pelIeHUs [TOKa3aTeIbHbIX U
JgorapupMUIEcKux
HEPABEHCTB

21.01.2026

71

I'paduueckue meToan!
pEIICHUS TTOKA3aTeIbHBIX U
Jorapu(pMUIECKIX
HEPABEHCTB

22.01.2026

72

KonTponbHas padora:
"UppanmoHanabHbIe,
MOKa3aTeabHbIE U
norapupMUIecKre
HEpaBeHCTBA"

22.01.2026

73

KommiekcHble uncia.
Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI
3alMCcy KOMIUIEKCHOTO YHCIIa

28.01.2026

74

Kommnekcuble unca.
Anrebpanyeckas u
TPUTOHOMETpHUYECKast (HOPMBI
3aIMCU KOMIUIEKCHOTO YHClIa

28.01.2026

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YUCIIaMHU

29.01.2026

76

ApudmeTrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIAMU

29.01.2026

77

N3o0pakeHne KOMIIIIEKCHBIX
4yyuceln Ha KOOPAMHATHOU
IJI0CKOCTH

04.02.2026




78

N3o0pakeHne KOMIIIIEKCHBIX
YHCel Ha KOOPJMHATHOMN
IUIOCKOCTH

04.02.2026

79

®opmyna Myaspa. KopHu n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
qycia

05.02.2026

80

®opmyna Myaspa. Kopau n-
O CTENEHU U3 KOMIIJIEKCHOTIO
qucna

05.02.2026

81

[TpuMeHeHe KOMILICKCHBIX
YHCEJT ISl PELICHUS
¢bu3nYecKux u
reOMETPUYECKUX 3a/1a4

11.02.2026

82

Kontposbnas pabora:
"KommuiekcHrie yncia"

11.02.2026

&3

Harypasbnsle u niensie yucna

12.02.2026

84

Harypaibnsle u niensie yucna

12.02.2026

85

[IpumeneHne npu3HaKoOB
JEIIMMOCTH LIETIBIX YHCe

18.02.2026

86

[IpumeHeHne npu3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

18.02.2026

87

[IpumeHeHne NprU3HaKoOB
JETUMOCTH LIEJIBIX YHCEN:
HO/l u HOK

19.02.2026

88

[IpumeHneHne mpu3HaAKOB
JEIIMMOCTH LIEJIBIX YHCEI:

19.02.2026




HOJ u HOK

&9

[IpumeneHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YHCEN:
OCTaTKH 110 MOAYJIIO

25.02.2026

90

[IpumeHeHne MpuU3HaAKOB
JEITMMOCTH LIEJIBIX YHCE:
OCTaTKH MO MOJYJIIO

25.02.2026

91

[IpuMeHeHne npu3HAKOB
JEJIMMOCTH LIEJIbIX YUCE:
anroput™ EBknnna as
pelIeHMs 3a1a4 B LENIbIX
yucnax

26.02.2026

92

Kontposnbnas padora:
"Teopus uenbix yncen"

26.02.2026

93

Cucrema 1 COBOKYHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

04.03.2026

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

04.03.2026

95

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHUI

05.03.2026

96

OCHOBHBIE METO/IbI PEILICHHS
CHUCTEM U COBOKYITHOCTEU
UppaloOHAIBHBIX YPaBHEHUH

05.03.2026




97

OcHOBHBIE MCTOABI pCHICHUSA
CHCTEM M COBOKYITHOCTEM
MOKa3aTeNbHBIX YPaBHEHUN

11.03.2026

98

OCHOBHBIE METOIbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
ITOKA3aTENbHBIX YPAaBHEHUIN

11.03.2026

99

OCHOBHBIE METO/IbI pEILICHHS
CUCTEM U COBOKYITHOCTEU
JOrapu(PpMHUUECKUX YPaBHEHUI

12.03.2026

100

OCHOBHBIE METO/IbI peILICHHS
CHUCTEM U COBOKYITHOCTEU
JOrapupMHUUYECKUX YpaBHEHUI

12.03.2026

101

[IpumeneHnne cucrteM K
PELICHNI0 MaTEMaTH4YECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX
o0acTeil HayKH U peanbHOi
KU3HU, UHTEpIPETALUs
IIOJIyYEHHBIX PE3YJILTATOB

18.03.2026

102

[Tpumenenue cucrem K
PELICHUIO MaTeMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InyHbIX
o0JacTeil HayKH U peanbHOM
KHU3HHU, UHTEPIPETALIUS
HOJYYECHHBIX Pe3yJIbTaTOB

18.03.2026

103

[TpumeHeHe HepaBeHCTB K
PELICHUIO MaTeMaTHYECKUX
3ala4 1 3a1a4 U3 pa3JIMIHbIX
o0acTeil HayKH U peanbHOM
JKA3HU, UHTEpIIpETaLUs

19.03.2026




IIOJIYUCHHBIX PE3YJIbTATOB

104

Konrponbnas pabora:
"CucreMsbl palliOHaIbHBIX,
UPPALOHATBHBIX
TIOKa3aTeIbHBIX U
JaorapupMuIEcKux
ypaBHEHUI"

19.03.2026

105

PanyoHanbHbIE YpaBHEHHUS C
napameTpamu

25.03.2026

106

PanmonanbHble HEpaBEHCTBA C
napameTpamu

25.03.2026

107

PanmoHanbHbIE CUCTEMBI C
rnapameTpamu

26.03.2026

108

WppannonanbHble ypaBHEHHUS,
HEpaBEHCTBA C lIapaMeTpaMu

26.03.2026

109

WpparnyoHanbHble CUCTEMBI C
napameTpamu

08.04.2026

110

[Toka3arenbHble ypaBHEHHS,
HEpaBEeHCTBa C MapamMeTpaMu

08.04.2026

111

Iloka3zaTenbHBIE CUCTEMEI C
rnapameTpamu

09.04.2026

112

Jlorapudmuueckue
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

09.04.2026

113

JlorapupmMuueckne CUCTEMBI ¢
napaMmeTpamu

15.04.2026

114

Tpuronomerpuueckue
YPaBHEHUS ¢ ITapaMeTpamMu

15.04.2026




115

Tpuronomerpuueckue
HEPABEHCTBA C NTapaMeTpaMu

16.04.2026

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

16.04.2026

117

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEeH
peaIbHBIX CUTYALUH C
IIOMOILBIO YPABHEHUM C
napameTpamu

22.04.2026

118

ITocTpoenue u uccienoBanue
MaTEMaTU4YECKUX MOJEIIEH
peaIbHBIX CUTYaLUH C
IIOMOILIBIO CUCTEM YPaBHEHUI
C ImapameTpaMu

22.04.2026

119

ITocTpoenue u uccienoBanue
MaTEeMaTUYECKUX MOJEIIECH
peaIbHBIX CUTYaLUH C
IIOMOILBIO CUCTEM YPaBHEHUIN
C ImapamMeTpaMu

23.04.2026

120

KontponbHas padota: "3anaun
¢ mapameTrpamn"

23.04.2026

121

[ToBTOpeHue, o6o0mEHNE,
cHCTEeMaTH3aIis 3HaHUH:
"VpaBHeHus"

29.04.2026

122

[ToBTOpenue, 06001IEeHNE,
CUCTEeMAaTH3aIHsI 3HAHWM:
"VYpaBHeHns"

29.04.2026

123

[ToBTOpeHnue, 06001IEHNE,




CHUCTeMaTU3alrs 3HAHUI:
"VpaBuenus. Cuctembl
ypaBHEHUI"

30.04.2026

124

[ToBTOpenue, 06001IEHNE,
CUCTEeMAaTH3aIHsI 3HAHWM:
"HepaBencrna"

30.04.2026

125

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIMs 3HaHUM:
"HepaBeHncrsa"

06.05.2026

126

[ToBTOpEeHME, 0000IIEHNE,
CUCTEeMaTH3aIlis 3HAaHUMH:
"HepaBeHncrsa"

06.05.2026

127

[ToBTOpeHue, o6o0IIEeHNE,
CHCTEMAaTH3alMs 3HAHUI:
"I[IpousBoaHas u €€
npuMeHeHue"

07.05.2026

128

[ToBTOpenue, o6o0IIEeHNE,
cHCTeMaTH3aIis 3HaHUH:
"[IpousBoaHas u €€
npuMeHeHue"

07.05.2026

129

[ToBTOpenue, o6o0IIEHKE,
cHCTeMaTH3aIis 3HaHUH:
"I[IpousBoaHas u €€
npuMeHeHue"

13.05.2026

130

[ToBTOpenue, 06001IEeHNE,
CHCTEeMaTH3aIis 3HaHUH:
"NHTerpain u ero
npuMeHeHue"

13.05.2026




[ToBTOpenue, o6o0mEeHNE,

131 'c':HCTeMaTnfauHﬂ 3HAHHUH: 1 14.05.2026
OyHKIMHT
[ToBTOpenue, 06001IEHNE,
132 SI/ICTGM&TI/I?:B,HI/I)I 3HAHWUH: 1 14.05.2026
OyHKINHT
[ToBTOpenue, 060061IeHNE,
1 M: 1
33 '('JI/ICTeMaTI/IiaI_II/ISI 3HAHUH 20.05.2026
OyHKIMHT
134 HrtoroBas KOHTpOJIbHAS 1 1
pabota 20.05.2026
135 Hrtorosast KOHTpOJIbHAS 1 1
paborta 21.05.2026
136 [ToBTOpeHue, 06001IEHNE, 1
cucTeMAaTU3aIusa 3HaHUI 21.05.2026
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30BaTe.m>H0171 NporpaMmmasl CpeaHETO o01ero Oﬁpﬂ:{()BﬂHHﬂ

Yucina 1 BEIYHCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMHU: PALMOHAIBHOE U JACHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsI U JIECTHYHAs APOOb, TPOLEHTHI

1.2

BemonHATe  apudMeTHdecKre ~Onepalud ¢ PalUOHAIBHBIMA |
JIEHCTBUTEIIbHBIMU YUCIIAMU

1.3

BreinmonaHsTh HpI/I6J'II/I)I(éHHBIe BbBIYMCJICHUA, HCIOJIb3YyA IpaBUjia
OKpYTJICHUS, ACJIaTh IPUKUAKY U OLCHKY PE3YyJIbTaTa BBIYUCIICHUI

1.4

OnepupoBaTh MOHATUSMU: CTENEHb C LIEJBIM IOKa3aTeleM, CTaHJapTHas
¢dopMma 3ammucH JEHCTBUTENHLHOTO YHCIA, KOPEHb HATypalbHON CTENEHU;
UCIIONIB30BaTh MOJIXOAIIYI0 (popMy 3amucu JeHCTBUTENBHBIX YHCEN AJIs
pelIeHus] TPAKTHUECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX

1.5

OnepupoBaTh TMOHATHIMHU: CHHYC, KOCHHYC U TaHT€HC IPOU3BOJIHHOTO
yIja; MCIONb30BaTh 3alKCh IPOU3BOJIBHOIO yIjla uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUe HyHKIUU

YpaBHEHHUs U HEPABEHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMM: TOXIACCTBO, YPABHCHUC, HCPABCHCTBO, ILICJIOC,
palOHAJIBHOC, HppanuoOHaJILHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMECTPUUICCKOC YPABHCHUC

2.2

BoinonusaTe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUUYECKHE YPABHEHUS

23

BoinonHsATe npeoOpa3zoBaHus LENbIX, PALlMOHAIBHBIX U UPPALMOHATIbHBIX
BBIDAKCHMM M peIlaTh OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHNU U HEPAaBEHCTB

24

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA Ul PELICHUS MATEMaTUYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKH U PealbHOM KU3HH

2.5

MopnenupoBaTh peajibHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTaBISATH
BBIpQXXEHHSI, YPaBHEHHUS, HEPABEHCTBA 0 yCIOBUIO 3aJ]au, HUCCIEI0BATh
MOCTPOCHHBIE MOJEINU C HCIIOJIb30BAHUEM arapara anreopsol

@OyHKIMU U TpaduKu

3.1

OnepupoBaTb NOHATUAMU: (PYHKIHS, CIOCOOBI 3a7aHus PyHKIMH, 00aCTh
OINpeNieIeHus M MHOXKECTBO 3HaueHU (yHKIuM, Tpapuxk QyHKUIUH,




B3aMMHO OOpaTHbIe PYHKIUU

OHepHpOBaTB MOHATUSIMH: YETHOCTP U HEYETHOCTh (I)yHKI_II/II/I, HYyJIn

32 (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHUI
34 Crtpoutb 1 yuTaTh rpa KK TMHEHHON QYHKIMH, KBaIPAaTUIHON (PYHKIIUH,
CTCTICHHON ()YHKITUH C [IEIBIM TTOKa3aTeIeM
Ucnonb3oBate rpaguku (QyHKIMNA IS UCCIEOOBAHMS MPOIECCOB H
35 3aBUCHUMOCTEH TIPH PELICHUH 3aJa4 U3 JIPYTuX Y4eOHBIX MPEAMETOB H
' peaNbHOM  KM3HHM, BbIpaXaTh (OpPMyJIaMH 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU
4 Hayana maremaTtnueckoro aHainsa
41 OnepupoBaTh TOHITHSIMH: IOCIEIOBATEILHOCTh, apupMETHIeCKas u
' reoMeTpHY€ecKast TIPOrPECCHU
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAaIOIIAs T€OMETpUYECKas
4.2 nporpeccusi, cymMMa OECKOHEYHO  yOBIBAIOIIEH  reoMeTpU4ecKOon
pOrpeccuu
43 3aaBaTh NOCIEA0BATEIBHOCTH PA3IUYHBIMU CIOCOOaMuU
44 Hcnonb30Barh CBOMCTBA NOCHEAOBATEIBHOCTEM M MPOTPECCHUA IS
' pelIeHus: peasibHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JTOTUKA
5.1 OniepupoBaTh MOHATHIMHU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar AJjis ONHCaHUs
5.2 pEeaNbHBIX TPOIIECCOB U SBICHUH, IPH PEIICHUH 33]1a4 U3 APYTUX YUSOHBIX
MPEIMETOB
513 OnepupoBarb  MHOHATHSAMU:  ONpENEIEHUE, TEOpeMa,  CIEJICTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMpoBePsSIeMOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi
pe3yJibTaTa
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh MNOHATUSMH: HATypajdbHOE, LIEJIOE€ YHUCIIO; HCIOJIb30BAThH
1.1 NPU3HAKK JIETUMOCTH LIEJbIX YHCEN, PA3J0KEHHWE 4YHCIIa Ha MPOCThIE
MHOKHUTENHN JIJIs1 pEeLIeHUs 3aa4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHB C PAllMOHAIBHBIM IMOKa3aTEIEM
13 OnepupoBath MOHATUAMU: JIOTApUDM YHCIIA, TeCATUIHBIE U HATYpaIbHbIC

J0rapuQMbI




YpaBHEHHs 1 HEPABEHCTBA

2.1

[IpumeHnsTh CBOWCTBA CTENMEHW M MpeoOpa3oBaHUs BbIpaXEHUH,
OIEpUpPOBaTh IOHATHUAMHU: II0KA3aTEIbHOE YpPAaBHEHUE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB

2.2

BoimonusaTe mpeoOpazoBaHusl BBIPAKEHMI, COJAEPKAIIUX JIOTapu(pMBI;
OTIepUPOBATH MOHATUSAMU: JIOTApU(PMUIECKOE ypaBHEHNE U HEPABEHCTBO;
pemraTb OCHOBHBIE TUIIBI TIOTAPU(PMUYECKUX YPAaBHEHUHN 1 HEPABEHCTB

2.3

Haxonute penieHust npoCcTeNIuX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PEIICHHUE;
UCIIOJIB30BaTh  CUCTEMY  JIMHEHMHBIX  YPaBHEHMM I PELUICHUS
IIPaKTUYECKUX 3a/1a4

2.5

Haxoauth PCUICHUA HpOCTGfIH.IHX CHUCTEM nu COBOKyrIHOCTeI\/’I
panrOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.6

MogenupoBaTh peajbHBIE CHUTyalldd Ha S3BIKE alnreOpbl, COCTABIATH
BBIPAXECHHUsI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3aJayu,
UCCJIEIOBATh MIOCTPOEHHBIE MOJIEIHU C UCIIOJIb30BaHUEM arnapara ajareopbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh NOHATHAMM: THepUOAUUEcKas (QyHKIUS, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUYKH 3KCTpeMyMma (yHKIMH, HauOojbliee U
HaMMEHbIIIee 3HAYEeHUs (PYHKIUN HA MPOMEXKYTKE; HCIIOJIb30BaTh UX IS
uccienoBaHus (QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBath MOHATHUAMU: TpadUKU MOKA3aTEIbHOH, JIorapupMUIecKon
U TPUTOHOMETpHUYECKUX (YHKUMN; M300pakaTh MX Ha KOOPIWHATHOU
IJIOCKOCTH U UCTIOIb30BATH JIJISl PEILICHUs] YPAaBHEHU U HEPABEHCTB

33

N300paxkaTh Ha KOOPIMHATHOW IUIOCKOCTH TIpapUKd  JTUHEHHBIX
YPaBHEHMH W UCMOJNB30BaTh MX MAJS PELICHHS CHUCTEMbl JIMHEHWHBIX
ypaBHEHUH

34

Ucnonb3oBate rpadguku (QyHKIMNA IS UCCICIOBAHHS TPOIECCOB H
3aBUCHUMOCTEH U3 IPYTUX YICOHBIX JUCIUTIINH

Hauana MmaTemaTuueckoro aHaiusa

4.1

OnepupoBaTh MOHATHSMH: HENpepbiBHAS (DYHKIUS, TPOU3BOIHAS
(GYHKIMM; MCHOJb30BaTh TE€OMETPUYECKUH U (U3HYECKUH CMBICI
MIPOU3BOAHON IS pEeIEHUs 3a/1a4

4.2

HaxomuTe  mpOW3BOIHBIE  JJIEMEHTAPHBIX  (QYHKUWH,  BBIYHCIATDH
IPOM3BOTHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIINI

4.3

Hcnonp3oBaTh  MpPOM3BOJAHYIO sl HCClIEAOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh Pe3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO I'pahuKOB

44

Hcmons3o0BaTh MPOU3BOAHYIO JJI HAXOXACHUA HAWITYy4IICTrO PCUHICHUA B
IMPUKIAAHBbIX, B TOM YHUCJIC COLUAIIbBHO-9KOHOMHWYCCKUX, 3aadax

4.5

OnepupoBaTh MOHATUSMHU: TNiepBooOpa3Has W MHTErpaj; IOHUMATh




reoMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaja

4.6

Haxonute mepBooOpa3Hble 3IIEMEHTApPHbIX  (YHKIMHA, BBIYHCIATDH
uHTerpan o popmyne Hetorona — JleiibHuna

4.7

Pemate MMPUKIAAHBIC 3aJla4i, B TOM YUCJIC COMUAIBHO-OKOHOMHNYECKOI'O U
(1)I/ISI/I‘I€CKOFO XapakKTepa, CpCACTBAMH MAaTECMATUICCKOI'O aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
Panmonaneupie  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, TMPOIEHTHI,
OecKkOHEYHbIe  Mepuoguveckue  Apobu.  ApudpMeTHUeCKHe  Omepamuu ¢
1.1 paIoHaIbHBIMU YHUCIIaMHU, TIPEOOpa30BaHUsl YUCIOBBIX BhIpakeHui. [IpuMenenue
Ipobeil ¥ TPOIEHTOB JJisl PEIICHUs MPUKIAJAHBIX 3a7ad W3 Pa3IMYHBIX OTpaciei
3HAHUW U pEAIbHOM KU3HU
JleiicTButenbHble  yucna.  PanuoHanbHBle W UppallOHajbHBIE  YHCTA.
1.2 | Apudmernueckue omepanuud C JEHCTBUTENbHBIMH uuciaamu. [IpuOmmkéHHbIE
BBIYHCIICHUS, IPaBUIJIA OKPYTJICHHUS, IPUKHIKA U OIICHKA Pe3y/IbTaTa BEIYHUCICHHIA
Crenenp ¢ nenbiM mokasareneM. CrtanpapTHas ¢dopma 3alucHu JCHCTBUTEIBHOTO
1.3 yucna. Mcnonb3oBaHue moaxoAsmie Ghopmbl 3alUCH JEHCTBUTEIBHBIX YHMCEI IS
pelIeHUs MPAKTUYECKHX 33124 U TPECTABICHUS JaHHBIX
14 Apudmernuecknii KOpeHb HATypalbHOW cTemneHu. JeHCTBUs ¢ apuMeTHIecKUMU
’ KOPHSIMU HAaTypaJIbHOW CTENEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
aApPKTAaHT€HC YUCIOBOTO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIIECTBEHHBIE TPe0Opa3oBaHuUs
’9 [Ipeo6pa3zoBanue TPUTOHOMETPHUECKHUX BBIPYKEHUIA. OcHoBHbIE
' TpUTOHOMETpHYEcKHe (HopMyIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHHUs. HepaBeHCTBO, pelieHHE HepaBEeHCTBa. MeTon
' HUHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-PAIIMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppanyoHanbHbIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YPaBHEHUN
57 [IpumeHneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a]1a4 U 3a]a4
’ U3 pa3INyuHbIX 00JacTel HAYKH U PeaIbHOM JKHU3HU
3 OyHKIMH U TpaduKH
31 OyHkums, crnocodbl 3amaHus QyHknuu. ['paduk (yskuuu. B3zaumuHo oOpaTHBIE
' GyHKIMH
19 Ob6nacTe ompeneneHus W MHOXKECTBO 3HaueHUM ¢yHkuuu. Hynmu QyHkmm.

[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKUINU




313 CrenenHas QyHKIIMS C HaTypaibHBIM U LIeJbIM NoKa3zareneM. E€ cBoiicTBa u rpaduk.
’ CaoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpuueckass OKpY>XHOCTb, OIPENEICHUE TPUTOHOMETPUYECKHX (DYyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnueckoro aHaiansa
41 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUs IOCIEAOBATEIBHOCTEH. MOHOTOHHBIE
) MOCIICIOBATEIEHOCTH
Apudmernueckass M reoMmerpudeckas mporpeccud. beckoHeyHO yObIBaromas
4 | TEOMETpHieCKas MpOrpeccus. Cymma OecKOHEYHO YObIBaloOIIEH TI'eOMETPUYECKOM
' nporpeccuu. P@opmyisia CIOXKHBIX IPOLEHTOB. lcmonp3oBaHue Iporpeccuu Jyis
pelIeHUs peallbHbIX 3a]a4 MIPUKIAHOTO XapaKTepa
5 MHoOkecTBa U JOTUKA
MHoXecTBO, oOlepanid HajJ MHOXecTBamMu. Jlmarpammbl Oiiiepa — Benna.
5.1 [IpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOIO amnmapara i ONHUCAaHUs pealbHBIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYMCIICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haky Je1MMOCTH LETbIX YUCEN
1.2 Cremnenp ¢ palinoHaIbHBIM MOKa3aTeraeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm uucna. /lecsiTuynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHHsI U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUNA, COAECPIKALINX JIOTapU(MBI
29 [IpeoGpa3oBanue BbIpaKeHUI, COEpKALIUX CTENIEHHU C pallMOHATbHBIM
' HoKa3aTesnem
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIe ypaBHEHUS] U1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHUH. PemieHue npukiIaJHbIX 3a0a4 C I[IOMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTreMbl U COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHre ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
' 3a7a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH
3 OyHKIUU U Tpaduku
31 Oyukius. [lepuognueckue QyHkuuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKITUH.
' Maxkcumymbl 1 MHUHUMYMBI (yHKOHH. HanGonplmiee W HauMeHblIee 3HAUYCHUE




(GYHKIUU HAa IPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduku
33 [TokazarenbHas u gorapudmuueckas QyHKINHU, UX CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpagukoB PyHKIUI 17151 pelIeHus] ypaBHEHUN U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QyHKIMHA I8 HUCCIENOBaHMA  IIPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUM 3a1ad U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hayana maTemaruyeckoro ananusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAJIOB JIJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI IPOU3BOIHOM
43 [TpousBosHbIe 31€MeHTapHBIX (GYHKUUNA. DOpPMyNbl HaXOXXIACHUS IPOU3BOAHOM
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUI
[IpuMeHeHne TPOM3BOAHOW K WCCIEIOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxaeHne HanbonbIIero 1 HaMMEeHbILEro 3HaueHus: QyHKIUY Ha
OTpE3Ke
[IpumeneHne NpoN3BOAHOM JIIsl HAXO0XAEHUS HAMTY4IIeTro pelieHrs B IPUKJIIaIHbIX
4.5 3aauax, JUIA OMNpPEACNICHHs] CKOPOCTH TpoIllecca, 3aJaHHOro (OpMYJION WIH
rpadguxom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpai, ero reoMmeTpudeckuii 1 pusnueckuii cMpici. Beruncienue naterpana mno

dbopmyne Hetotona — JleliOHuIa




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI POrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIECHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHH;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHMM  3azad,
1 OLICHUBATh  JIOTUYECKYX0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUH U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUIHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 33129

YMeHue ornepupoBaTh HNOHATHUSMHU: HATYPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTEMNEHb C LEbIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokKasarejeMm, JiorapugM 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOU3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHalIbHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCE; yMEHHE HCIIOJIh30BaTh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEHbIIee
oOmee kpaTHoe, aropuT™ EBKIIMIA mipu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMHU  CHUCTEMAaMH  CUHUCIICHMS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKEHHUI CO
CTeNEeHsIMH U JiorapupmMamMu, mpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IOHATHSIMH: ITOCIIEI0BATEIBLHOCTD,




apudmeTuyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 06CKOHEUHO
yObIBaroIiasi ~ reoMeTpuuecKass  IMporpeccus; yMEHHE  3a]laBaTh
[I0CJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIryMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeOMEeTpHUecKasi, TPUTrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, HUpPPalMOHAJIbHBIE,
NOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
HNOHATHUAMU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; NPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIUH, HAauOOJIbIIee U HaUMEHbILIEE 3HAUCHHS
(yHKIMM Ha TPOMEKYTKE, HeTIpephIBHAsT (DYHKITUS, aCHMIITOTHI rpaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
(bU3MYeCKUld CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpaNl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIC CYMMBI, TIPOM3BEIEHUS, YAaCTHOTO W
KOMMO3UIINH (PYHKIMIA, HAXOAWTh YPaBHEHHE KacaTelbHOU K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKIMH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIIWE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJb30BAHUEM arIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITYYIIeTo
pelieHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKUX WU

bu3nYecKuX 3a1a4ax; HaXOAUTh TUIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (DYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIMS, panuoHaIbHast byHKLH, CTEINeHHast GbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTpOUTh TpapuKu W3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpadUKH AJIs U3YUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HM; BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpadMKu (PyHKIUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BBIPAXKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33Jayy,
UCCIEN0BAaTh IOCTPOCHHBIE MOJEIM C MCIOIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIuaHa,
HanOOJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B Ta0IHMIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
vHpOpMANUIO ¢ TIOMOMIBIO TaOJMUI] W JUarpaMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPapUIECKH UCCIEI0BATH COBMECTHBIE

HaGJIIO,[[CHI/IH C IIOMOLIBIO JUarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4alHOE




cOOBITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpOBATh
NOHATUAMM: CllydallHas BEJIMYMHA, paCIpPEIEIICHUE BEPOSITHOCTEM,
MaTE€MaTHYeCKOe O0KHUJIAHHWE, JUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydallHOW BeJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO pACHpPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DAKThl U PacCy>KICHUS AJIs pellieHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjbTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, I[JIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJVIa, IUIOCKUNA yrod,
NBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroi, CKpeIIMBaroIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MpPSIMONH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHnH 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJENIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU U

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMIAAb (GUTypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
MPAMOYT'OJIBHOTO IapajljiedaenuIena, MUpamMuasl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJbHBIE OCH WM OCHOBAHMIO, CEYECHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAaHHUKHU, (QUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOSITENBEHO
(hopMyIMpOBATh ONpEeNeHHs U3ydaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKaX reOMETpUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTYpBI;, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOIaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEICHUE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE ITPOU3BEICHUE, YIOJN MEKIY
BEKTOpAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOH
JUIsL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MpEIMETOB

13

YMmenue BLI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA AJid PpCHICHUA 3aadavu,
IIOHUMAaHHWEC 3HAYUMMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX nmponeccoB H" HBHCHHﬁ; YMCHHUEC  PaCIIO3HABATbH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBEC, YMCHHC IPUBOAWUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCia. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOW cTeneHu. J{eHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM ITOKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJlbHbIE JOrapU(MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnmkEHHbIE BBIYMCICHMSA, NpPaBWIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpakeHUI
1.9 KommnekcHsle yncia
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [Toka3aresnbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3aaanusa Qynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yétneie u HeuétHele pyHkmu. [lepuoanueckue pyHKkuum
OO6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynum QyHKum.
19 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHbllee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUUS C HaTypajJbHBIM M LEJbIM IoKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS 1n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia coKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOMHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1ero 1 HaMMEeHbIIEro 3HaueHus! GYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, ornepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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