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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM U3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECNeYrnBaeT WHCTPYMEHTAIbHYIO 0azy AJis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXO0IUMOM
JUIsl OCBOEHUsI MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJICBAIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW Haykd, KoTopas (OpMYJIUPYET CBOH
JOCTIKEHUS B MaTeMaTH4eckoit popme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUN Pa3BUTUS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIh30BaTh WX ISl JAITbHEHIIEro OOpa3oBaHUS W B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMHU U JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYeCKOro aHajlv3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATH
YTBEPXKJICHUSI ¢ TIOMOIIBI0O WHIYKIIUA U PACCYyk AaTh NEAYKTUBHO, UCIIOIH30BATh
00001IeHrEe W KOHKPETH3allhi0, a0CTparupoBaHWE M aHAJIOTUi0, (HOpMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanKu3a» OOyYarolIMecsl MOJY4YaloT HOBBIA OMNBIT PEIIeHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITENTFHOTO TOCTPOCHHSI MaTeMaTHYECKHX MOJIEJICH pealbHbIX CUTYaluH,
WHTEPTIpPETAlUd  TONYYCHHBIX  pENICHWH, 3HAKOMATCA C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpHpoOJAe, HAayKe U HCKYCCTBE, C
BBLIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JiagaeT 3HAUYUTEIHHBIM BOCHUTATEIHHBIM TOTCHIIMATIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Yy4yeOHbIl MmaTepuan, CHocoOCTBYIOLIUN
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NesATeNbHOCTH, TpeOyromed MNpOJOJDKUTEILHOM KOHIIEHTpAllMM  BHUMAHMS,
CaMOCTOSITENTFHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 TIOMyUYEHHBIN pe3yibTar.

B ocHoBe MeToauku 00ydeHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHaln3a
JICKUT IEATCTLHOCTHBIA MMPUHITUATT 00YICHUS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTEMaTHUECKOTO aHATIH3ay
BBIZICNICHBI  CIIEAYIONINE COJAEpKaTeIbHO-MeToau4Yeckue JnuHun: «Yucna wu
BBIUKCIICHUS», «DYHKIIUU U rpa@ukun», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTeMaTHYeCKOTo aHanmu3a», «MHoXecTBa © JIoOTMKa». Bce ocHOBHBIE
COZIePKATeIbHO-METOIMUECKIE JIMHUM HW3Y4aloTCS Ha TMPOTSHKCHWH JBYX JIET



oOy4eHHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusi, €CTECTBEHHO JIOMOJIHSIS IPYT
JpyTa v MOCTEMEHHO HACHIIIAsSCh HOBBIMU TEMaMH | pasnienamu. JlaHHbIN yueOHbIHI
KypC SBJISIETCS HHTETPATUBHBIM, MOCKOJBKY OOBEIuHSET B cede cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TAKUX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaJIN3, TEOPHS MHOKECTB, MaTeMaTHuuecKas Joruka u apyrue. [1o
Mepe TOro Kak o0ydJaromuecs OBIaJeBalOT BCE OoJee MIMPOKUM MAaTEeMAaTUYECKUM
anmapaToM, y HUX TOCJEI0BAaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYyI0 MOJEIb PEAIbHON CHUTyallMd, NPUMEHATH 3HAHUS,
HOJlyYE€HHBbIE MPH H3YYEHUH Y4YeOHOro Kypca, Uil pELIeHHs CaMOCTOSTEIbHO
copMyIMPOBAaHHON MaTeMaTUYECKOW 3a/layd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenbHo-MeTOIMYECKas: JTUHUS «YUKchna W BBIYMCICHUS) 3aBEpIIaeT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JEHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpemHero oomero
oOpa3zoBaHusg 0co0o€ BHUMaHue yJaensiercss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIMX B CEOSI MCIOJIB30BAHUE Pa3IMUHBIX
dbopM 3amucu YHWCIIAa, YMEHHE JeNaTh NPUKHUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIGHUBATh YWCIIOBBIC BBIpAXEHUS, pabOTaTh C MaTeMaTHUYECCKUMHU
KOHCTAHTAaMHU. 3HAaKOMbIe OOYyYaloIIMMCS MHOXECTBA HATYPaJIbHBIX, IEJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OMNEepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE LIEJBbIX YHUCEN, OCOOble CBOMCTBA
paIoHaIbHBIX U UPPAIMOHATBHBIX YHCEN, apu(PMETHUUECKUE OTepaIuu, a TaKxKe
U3BJICYCHUE KOPHS HATYPaJTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociienoBaTenTbHOMY pPACIIMPEHHIO KpPyra HCIMOJB3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTAMH MX NMPUMEHEHUS JUIsl PELIECHUs pa3iudHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMaTHKH KaKk HayKHd W e€ POJH B
MOCTPOCHUU MOJIETIEH peambHOr0 MHUpa, HIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3AIIHsL.

Jluanst «YpaBHEHHS W HEPABEHCTBa» peajn3yeTcs Ha MPOTSHKEHUH BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHMs, MOCKOIBKY B KaKJIOM
pazaene Ilporpammbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3ajad. B
pesynbrare 0OydJaromuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHANBHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepKamux mnapametpsl. [lodyyeHHbIEe yMEHHUS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOIHOW, TIPU PEUICHUH MPHUKIAIHBIX
3a7a4 W 3a7a4 Ha HAXOXKJEeHUE HauOONBIINX M HAUMEHBIINX 3HAYCHUH (QyHKIIHH.



JlanHast conepkaTesibHas IMHUS BKJIOYAeT B ce0s Takke (POPMUPOBAHHE YMEHUMI
BBITIOJIHATh ~ pacdy€Tel 1O  QopMynaMm, MpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKECHHUH, a TAaKXKE BBIPAKCHUI,
cCoJlep)KallluX CTerneHu W Jiorapudmel. brarogaps u3zyueHuio aiaredGpandecKkoro
MaTtepualia IpOUCXOIUT JajJbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00yJaromuxcs, (OPMHUPYIOTCS HABBIKK JEAYKTHUBHBIX PACCyKICHUM,
paboThl ¢ CHUMBOJIHBIMU (opMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PAaBEHCTB M HEPABEHCTB. AnreOpa nmpemaraet 3ppeKTuBHbIC
MHCTPYMEHTBl JJI1 PEHIEHUs MPAaKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HArJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

ConepxartenbHo-MeToanueckas JuHUA «DyHkuuu u rpaduku» TECHO
NeperieTaeTcsa ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHoMH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON 1 TPUTOHOMETPUUYECKUX (QYHKIIUIA, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIMN JJIs PEIICHUs 3a7a4d U3 JAPYTuX y4eOHBIX
MPEAMETOB U PEATbHON KU3HU TECHO CBSA3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk M C pEIICHHWEeM YpaBHEHWI U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIPAKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMU BEJIMYMHAMH, KCCIIEOBaTh TMOJyYEeHHbIE (QYHKIHUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:kaTeabHON JTMHUN HAlEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIFOIIMX BHIPAXKaTh 3aBUCUMOCTH MEX 1Y BETUUYMHAMHU B PA3IMUHON
dbopme: aHaTUTHYECKOM, Tpaduaeckoil u cimoBecHo. Ero uzydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUSI, CIHOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3AIH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxartenbHasi nuHus «Hauyana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MAaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduky  CNOXHBIX (YHKIMHA, ONpeAeNnsaTb HX HauOOJbIIME W HAWMEHbIINE
3HAQYCHMS, BBIYUCIATH IUIONMAAu (GUuryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
yCKOpeHHUsl TporieccoB. JlaHHasi cojep:kaTenbHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUS MaTeMaTHYECKUX MOJCJIeH peadbHbIX CUTYyalHi,
MO3BOJIIET HAXOIUTh HAUITYYIlIee PEIICHUE B TPUKJIIAHBIX, B TOM YHCIIE COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHaJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (OPMATIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOyUaronIMecs y3HaI0T O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJIE Pa3BUTHS MaTeMaTHKU KaK HAyKH, U 00 HX
aBTOpAXx.



ConeprxarenbHO-MeTOIMYECKas JIMHUA «MHOXKECTBA M JIOTUKa» BKIIIOYAET B
ceOs DJIIEMEHThl TEOPUHM MHOXKECTB M MAaTeMaTH4eCKOW JOruKu. TeopeTruko-
MHO>KECTBEHHBIE MTPE/ICTABICHHSI IPOHU3BIBAIOT BECh KYPC IIKOJIBbHOW MaTeMaTHUKU
U TIpeayaraloT Haubojiee YHHBEPCAIBbHBIA S3bIK, OOBEAMHSAIOMIUN BCE pa3aeiibl
MaTeMaTHKd H e TPWIOKEHHH, OHMU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBL W HMX TNPWIOKEHUS B eauHoe 1enoe. [loatomy BaxHO AaTh
BO3MOXXHOCTh OOydYaromieMmycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMAaTHUKH U WCIOJIb30BaTh €ro JJIs BBIPAXKEHHUS CBOMX MBICIEH.
JlpyruM BaXHbIM NPU3HAKOM MaTE€MaTUKW KakK HayKd CleAyeT [pu3HaTh
CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHMH M CII€ZIOBAaHHE OIpPeNeIEHHBIM
OpaBWJaM  TOCTPOEHUS  JOKa3aTeNbCTB.  3HAKOMCTBO C  DJJEMEHTaMHU
MaTEeMaTHYeCKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00yuyaroumxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHUSI.

B yuebHOM Kkypce «Anrebpa M Havala MaTeMaTUYECKOTO aHaJIM3a
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BaHBI
crioco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJIENEH peaJbHBIX
CUTyalluid, MCCIEOBAHUS STUX MOJENIe C TOMOIIBIO ammapara anreOpbl u
MaTeMaTHYeCKOTr0 aHalln3a, MHTEPIpEeTallMd IOJIyYEHHBIX pe3yJbTaToB. Takue
3aJlaHMs BIUIETEHBI B KaX/IbI U3 pa3ieioB MPOrpaMMBbl, IIOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca IIMPOKO HCIOJB3YEeTCs sl PelIeHUs MPUKIaTHBIX 3amad. [lpu
pelIeHWH  peajbHBIX  MPAKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIONB30BAaTh  AaHAJOTHI0, 0000IAaTh H  KOHKPETU3UPOBAaTh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS TMPHUKIAIHBIX 3aj7ad
OpTraHu3yeTCs B MPOIECCe U3YUEHHS BCEX TEM Y4eOHOTO Kypca «Anredpa u Havasna
MaTEeMaTHYECKOTO aHATIU3ay.

Ha wu3yuenuwe yueOHOro Kypca «AnreOpa M Hayajla MaTeMaTHYECKOTO
aHanusza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 daca B Hegento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. [lpumenenue npodOelt W MPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUM U PEajbHOW KU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCIICHHUS, TIPaBUIIa
OKpPYTJICHHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHU.

Crenenp ¢ 1uenplM mnokaszareneM. buHoMm Hberotona. Hcenosb3oBanue
MOAXOSIIEH (POPMBI 3aMHUCH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTHYECKIX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM OKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCUHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXAECCTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCUIIBHBIE ypaBHEHUSI M ypaBHEHHUs-ciencTBusi. HepaBeHCTBO,
pelLIECHUE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHHS LIETBIX U APOOHO-PALIMOHATBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW IEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHoOrousieHsI ¢ 1iesibiMu K03 puIueHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppanmonanbHbie YpaBHEHUS. OcHOBHBIE METO/BI peleHus
MPPALUOHAIBHBIX YPABHCHUMH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUS MOKAa3aTEIbHbBIX

YpPaBHEHUM.

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHEHHH. OcHOBHBIC METO/IbI pereHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHOMETpUYECKUX YPABHEHUH.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU#. OnpenenuTens MaTPUILI 2X2, €ro FTEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHUs, IPUMEHEHUE ONpPENEIUTENs I PELICHUS CHCTEMBbI
JUHEWHBIX ypaBHEHMU. PemieHne nNpHUKIagHBIX 3aJa4 C I[OMOUIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUN. MccienoBanue nmocTpOEHHON MOJEIN € MIOMOIIBI0 MATPUILL
Y OIIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyaldd C MOMOIIbIO
YPaBHEHHN W HEPABEHCTB. lIpMMEHEHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 33724 ¥ 33/1a4 U3 Pa3IMYHbIX 001acTeil HAyKU U PeaTbHOM KU3HU.

DyHKIUU U TPAPUKH

OyHknus, crnocodbl 3agaHus (QyHkuuu. B3auMHO o00patHble (QyHKIUU.
Kommosummst  pynknuit. 'paduk  QyHKImu. OnemMeHTapHbIE TpeoOpa3oBaHUS
rpaduKoB HyHKIHIA.

OO6uacTh ompeniesieHUs: U MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHkiuu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HEeU€THBIE PyHKIMU. [Tepuoandeckue
byukiuu. IIpoMexkyTku MOHOTOHHOCTHM (GYHKIMU. MakCUMyMbl U MHUHUMYMBI
bynkuuu. Hanbonbiiee u HauMeHsbliee 3Ha4eHus1 QYHKIIMHA HAa IPOMEXKYTKE.

Jluneiinasi, kBajpaTuyHasi W ApOOHO-TMHEHHAas (QPYHKIUU. DIeMEHTapHOE
UCCIIEJOBAaHHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHas (QyHKIMS ¢ HATypajbHBIM U 1IEJbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK PyHKUIHUU 0OpaTHOM CTENEHU
C HATypAJIbHBIM IIOKA3aTEJIEM.

[TokazarenbHast u Jjorapudmuyeckas (yHKIHH, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMIA 715 pellIeHrs ypaBHEHUH.

TpuroHoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKLIHNA YUCIOBOIO apryMEHTA.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTA B pEANBbHBIX MPOLECCaX U SBICHUSIX.
['paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajau3a

[TocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHUS IMOCIeHOBaTeabHOCTEH. MeTton
MaTeMaTU4YECKONM MHAYKINH. MOHOTOHHBIE M OTPAHUYEHHBIE MMOCIEN0BATEIBHOCTH.
Hcroprsi BO3HMKHOBEHHMS MaTEMaTHYECKOIO aHajlu3a KakK aHan3a OECKOHEYHO
MaJbIX.

Apudmernueckas U TeoMeTpuueckas rmporpeccu. beckoneuHo yObIBaroias
reoMerpudeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH reoMeTpuyecKon
IIpOrpeccru. JIMHEMHBIN U YKCIIOHEHIMANBHBIN pocT. Ynucno e. @opmyiia CII0KHBIX
IpoUeHTOB. Mcnonbp30BaHWE MPOTPECCHMU JUIsl PELIEHHs peajbHBbIX 3aJad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuii. CBoiicTBa (GyHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GbyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(bu3znyecKuil CMBICIT MPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduKy QyHKINU.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHMS pEATbHBIX MPOLECCOB M SBJICHHUW, NPH PEIICHUH 3a1ad M3 JPYTrux
y4eOHBIX NMPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPAaBHEHMUS.

11 KJIACC

Yucjia 1 BBIYUCTICHUA

Harypanbubie u nenblie yncna. [I[pumMeHeHrne NpU3HAKOB JIETMMOCTH LEIbIX
qyuces, HauOonpmuik oOumid nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinuaa s penieHus
3a/1a4 B LIEJIbIX YHCIIAX.

Kowmmnekcuple uucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (opMbI
3aMMCH KOMIUIEKCHOTO 4Hcia. ApudMETUYECKHE Omeparuid C KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTeNeHU U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHUCEJI JIJIsl pelieHusT PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUW U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBbI-CIIECTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX W  JIOTapU(PMHUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIMHOCTEH paluoOHaIbHBIX,
UPpaMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMATHYECKUX
3a]a4 U 3a/1a4 U3 pa3iIMyuHbIX 00JacTeil HAYKHU U peaibHOM )XKU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu QyHkuii. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/bI PELLICHU 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NPHU PEUICHUHU 337a4 U3 JPYTrUX Y4eOHBIX
MPEIMETOB U PEATIbHOM KU3HU.

Havyajsa MmaTeMaTH4€CKOro aHaJIn3a

ITpuMeHeHne MPOU3BOJHON K MCCIIEJIOBAHUIO (PYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHre Hanboablero ¥ HAMMEHbIIEro 3HaYeHU I HelpepbIBHON
(yHKLMH Ha OTPE3KE.

IIppuMenenne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIIy4dllIero pELICHUsS B
IPUKJIAJAHBIX 3ajadax, Uil ONpPEACIICHHs CKOPOCTM M YCKOPEHMs Ipolecca,
3aJJaHHOTO (HOPMYJIION WK TpauKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hble
aneMeHTapHbIX QyHKUuMi. [TpaBuna Haxox1eHHus epBOOOPa3HbIX.

Nuterpai. ['eomerprueckuil CMbICI MHTETpAIA. BeruuciaeHne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uHTerpaja s HAXOXKICHUS IUIOAJeH IIOCKUX (Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C MOMOLIbI0 U depeHIanTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUKCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpaxiaaHckoro  oOmectBa  (BbIOOpPBL,  OMpPOCBI W JAPYroe), yMEHHue
B3aMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAXKTAHCKON HUIECHTUYHOCTU, YBOKCHHS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHWKH, HEHHOCTHOE OTHOIIEHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MMPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHNE YCTOMYUBOTO Oy IyIIETo;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg AICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCYKICHUH, BOCIPUUMYHBOCTD K
MAaTEMAaTHYECKUM aClEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3u4YeCKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO M 0e30MmacHOTro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas ¢u3nuecKkass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE LIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuyHbiM  chepaM  TIPOPECCHOHATIBHOW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccnr U pearr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HaIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa SKOJIOTHYECKUX MPoOIeM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU IS pelieHus 3agady B 00JacTu
OKpY>Karollel Ccpenbl, IJIAHUPOBAHUE IIOCTYIIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKON
HAYKHU Kak cepbl UeTOBEUECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUISL pPa3BUTHS IIMBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MAaTeMaTU4YeCKOM
KYJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH MPOECKTHYIO
Y UCCIIEIOBATENIBCKYIO JE€ATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSTUWA, OTHOIICHUN MEXIy MOHIATUSIMH, (POpMyIUpOBaThH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccu(UKaIuy,
OCHOBaHMsI 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOPa30OBLIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUSIX W YTBEPKICHUSAX, MpPEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeNlaTh BBIBOJbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 AHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BBIOMpATh CMOCcO0 peleHus y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUS, BEIONPATh HAanOOJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CITIAHUPOBAHHBIA SKCIICPUMEHT, HCCIICTOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOT0 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH,

CaMOCTOATENTHLHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
MPOBENEHHOTO  HAONIONCHMs, UCCIIENIOBAaHUS, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITh JEOUIIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJISi OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpM
NIPEICTABJICHNUS;

CTPYKTYpPUPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLTIOCTPUPOBATH TpadUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NelCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJ'II/IpOBaTB CY)KI[GHI/DI B COOTBCTCTBHMU C YCHOBI/IHMI/I 51
HEISIMU OOIIeHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSCHCHHUS II0 XOJy pCUICHUS 3a/aud,
KOMMEHTHPOBATH IOJyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHUNA, B KOPPEKTHOU (opme
bopMyITUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJ'IHTB p€3yJ'IBTaTBI pCHIeHI/ISI 3aJa4du, BKCHepI/IMeHTa, HCCIcaoBaHusl,
NPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (OopMaT BBICTYIUIGHHA C Y4Y€TOM 3adad
MPE3EHTAllMU U 0COOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEIIECHUS 3a/1a4y, BRIOUPATh COCO0 pelIeHus C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  TO3HABATENbHOM  pedaekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
croco0amMu CcaMONpPOBEPKHU, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pEelIeHUs
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTHKEHUSI WIIM HEJOCTUKEHUS pPe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHHU3AlMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT PabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpHUsM, CEHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMO/JICCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOydyaromuiicss MOJYYUT CIIEIYIOIINE
MPEIMETHBIC PE3yJIbTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anrebpa 1 Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATh MOHATUAMH: pPaAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATBLHOE YHCIO, MHOXECTBA
pPalMOHAIBHBIX U JEUCTBUTENIBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JIpoOM M TPOLEHTHI JUIsl PEIICHUS NPUKIAJHBIX 3a1ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUN U PEATBHOW KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, IPABUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJbTaTa BEIYUCIICHUM;



CBOOOJHO OMNEpHUpPOBaTH MOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YHCEN AJISl PEIICHUs
MMPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajbHOM
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH IMOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCIJIOBOI'O apryMEHTA;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABECHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSAMHU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pallMOHAJBHBIX YPAaBHEHUM, NPUMEHATH METOJ HWHTEPBAJIOB Ui PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH € HEIbIMU KO3 PUIIMeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4JIEHa Ha MHOTOYWIEH C OCTAaTKoOM, TeopeMmy be3dy u teopemy Buera nmis
pemeHns 3a1ay;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPEACNIUTENIb MATPULl 2 X 2 W €ro TIE€OMETPUYECKHI CMBICI,
MCIOJIb30BaTh CBOMCTBA OMpEeAEHuTENs 2 X 2 sl BBIYMCICHHUS €ro 3Ha4eHus,
IIPUMEHSTh ONPEACIIUTENN Uil PEIIECHHUs] CUCTEMBbl JIMHEWHBIX YPaBHEHMWH,
MOJEIIMPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMbI JIUHEHUHBIX YPaBHEHUH,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIA C TOMOULIBIO MATpPULl U OIpPEACIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUEHHBIN pPE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAIBHBIM IOKA3aTEeIIEM;

HCII0JIb30BaTh CBOMCTBA aorapupmMoB U1 npeoOpa3oBaHus
J0orapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEpPUPOBATh MOHATHUSIMH: HPPALMOHAIIBHBIE, MOKa3aTelIbHbIE U
Jorapu(MHUYECKUEe YpaBHEHHUS, HAXOAUTh UX PEUICHHs C IOMOIIBIO PABHOCHIIbHBIX
IIEPEX00B W OCYILECTBIISASI IPOBEPKY KOPHEW;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpMYJbl  JUIsl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAHUEM alllapara aiareopsl.

DyHKIUN U TPaPUKU:

CcBOOO/IHO ONEPUPOBATh NOHATUAMHU: (YHKLMS, CIIOCOOBI 3aaHus (PyHKIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHIO3uUMs (yHKUMWA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TTpeoOpa3oBanus rpadukoB PyHKIUH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: OOJACTH OINPEAETICHUS U MHOXECTBO
3HaYeHUH PyHKUNHU, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHbIIEe 3Ha4YeHHe (QYHKIUH Ha
IPOMEXKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
LEJBIM [I0Ka3areiaeM, rpapuK CTENEHHOM (YHKIUM C HATypalbHBIM U LEIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOM CTENeHH ¢
HaTYpaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUY, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX IPapUKOB;

cBOOOIHO OMEpUpOBATh MOHATHIMH: IOKa3aTelbHas M JorapudmMuyeckas
(yHKLIHMH, UX CBOMCTBA U TIpaUKH, HCIOJIb30BATh MX TpapUKH I pElIeHUs
YPaBHEHHI;

CBOOOJIHO ONEpPUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYXHOCTb,
oTpe/ieTIeHNe TPUTOHOMETPHUUECKUX (QYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA MPOIECCOB U
3aBHCUMOCTEH TpH pElICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCMOCTH MEXKy BETUUMHAMU;

Havasa maTreMaTH4ecKoOro aHajm3a:

CBOOO/IHO ONEpUPOBATh NOHATHUAMU: apUPMeTHUECKass M IeoMeTpHUyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl TEOMETPUYECKasl MPOTPECCHs], THHEWHBIN U
HKCMOHEHIIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCUU JJI PEIICHUs pealbHbIX 3a/Jad IpPUKIIAJHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NIOCJIEJOBATENBbHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEAO0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MAaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE (PYHKIIMU, TOUKU Pa3pbiBa
rpaduka QyHKINN, aCHMITOTHI Tpaduka QyHKINN;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKLHMS, HENpEepbIBHAsT Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMTPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a71a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM ISt
peleHus 3aad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHOYXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar [Jisl ONMCaHUs PEajbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a]1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATEINbCTBO, PABHOCHIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4arouuiics MOJYYUT CIIETYIOUTUE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHAIN3ay:

Yucia 1 BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCII0, MHOKECTBA
HaTypaJbHbIX U LEJNbIX YHCEI, UCIIOIb30BaTh NIPU3HAKU ACIUMOCTH LIEJIBIX YHUCEIL,
HOJ/l m HOK HaTypanbHBIX 4yMCeN I PEUIEHUs 3aJad, MPUMEHSTh alITOPUTM
EBknnpa;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HaTypaJbHbIE YKHCIIA B PA3TUYHBIX TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEepalud ¢ HUIMU U
M300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIBHBIX MIEPEXO/JIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOJIMMbIe  (QOPMYJbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBbI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI 1 HEPABECHCTB;

pemarb palrOHAaJIbHbIE, UppaloOHaIbHEIE, MOKa3aTeJIbHBIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoJieprKalllie MOJIyJIM U ITapaMeTphl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKkKe 3ajJlay ¢ mapaMeTpamy;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKe ainreOpbl, COCTABISTH
BBIPAKEHUS, YpPAaBHEHMUS, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBUIO 33/1ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM afiapara ajireopsl,
MHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKHUE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOM
IIJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHITHSAMHU: TpPaPUKA TPUTOHOMETPUUECCKUX
byHKIUH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hauana MaTeMaT4uecKoro aHajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO I UCCIAEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y O3KCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO 11 HAXOXICHUS HAWIy4dlIEero pEIICHUS B
MIPUKJIAJHBIX, B TOM YHCIIE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4aX, JJIsl ONPEACIICHUS
CKOPOCTHU U YCKOPEHHUSI MpoIiecca, 3aaHHOr0 (GopMyion Wiiu rpadukoMm;



CBOOOIHO OMEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeACTEHHBIN
UHTErpall, HAaXOJIWUTh NEepBOOOpa3HBIC AIIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpan no Gpopmyne Herotona-Jleitonuna;

HAXOJUTh IJIOUIA/IU THIOCKUX (GUTYp ¥ 0OBEMBI TEIl C MOMOIIBIO HHTETPaIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM HA TPUMEPE
cocraBieHus TudpepeHnaNIbHbIX YPaBHEHU;

pemaTts MPUKIaJHbIE 3a7aud, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
(bu3NYECKOro XapakTepa, CpeCTBAMU MaTEMaTHYECKOTO aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3eioB H TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoaburie  Ilpaxririeckie o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MHO0XeCTBO IeliCTBUTEIbHBIX YHCEIT.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
yYpaBHEHUH
5 Oynkuun ¥ rpapuku. CreneHHas QyHKIUS ¢ 12 1
LIEJIBIM TOKa3aTeIeM
3 ApudmeTrnueckuii KOpeHb N-0il CTETICHH. 15 1
WppaunonanbHble ypaBHEHUS
4 [okazarensHas pyHkus. [lokasarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIIHSL. 18 1
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpudeckue BoIpakeHUs U 99 1
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepwiBabie ¢pyakiuu. [IponsBonnas 20
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue pa3ieiioB U TeM (uudposbie)
n/n NpoOrpamMmbl Bcero Kontpoabusie  Ilpaxtirecke o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1
IPOM3BOTHON
2 [TepBoOOpa3Has U MHTETpAI 12 1
3 I'paduku TpUroHOMETPHUECKUX () YHKIIHH. 1 1
TpuroHnomeTpudeckue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMUIECKUEe HEPABEHCTBA
KomrnekcHbie uncna 10
Harypanbnble u niensie yucna 10
CucTeMBbl paloHATBHBIX, UPPAMOHATBEHBIX
7 MOKA3aTEJIbHBIX U JIOrapu(PMUUYECKUX 12 1
ypaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0









YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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