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HOACHUTEJBHASA 3AIINCKA

VYuebnslil Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIIU3a» SIBISAETCS OJHUM
U3 Haubosiee 3HAYUMBIX B IMPOrpaMMe CPEIHEro oOIIero 0Opa3oBaHUS, MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOECHeYMBAET HMHCTPYMEHTAJIbHYIO 0a3y [UIsl HM3y4eHUs BCEX
€CTECTBEHHO-HAYUHbIX KypCOB, a C JpYrod CTOPOHBI, (OPMHUpPYET JOTHYECKOE U
abCTpakTHOE MBIIUIEHHE OOYy4yalolUXcsl Ha YpOBHE, HEOOXOAUMOM JJisi OCBOCHMSI
UH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH U JIPYyTrUX IUCHUIUIMH. B
pamMKax JaHHOro y4eOHOro Kypca o0ydaroluecsi OBJaJ€BalOT YHHUBEPCAIBHBIM S3bIKOM
COBPEMEHHON HayKH, KoTopas (GopMyIupyeT CBOM JOCTI)KEHHS B MaTeMaTUYECKOM
dbopme.

VY4eOHbIil Kypc ayireOpbl U HaYall MaTEMaTHYECKOT0 aHaIN3a 3aKJIaJbIBAET OCHOBY
JUIsL YCHEIIHOTO OBJAJE€HHUA 3aKOHaMH (U3UKH, XUMHUHU, OHUOJOrHMHM, TOHUMAaHUs
OCHOBHBIX TEHJICHIIUN pa3BUTHUS SKOHOMUKHM M OOIIECTBEHHOW >KWU3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX TU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIIOJIB30BaTh WX JIJISl JalIbHEHIIero oOpa3oBaHMsl U B MOBCEIHEBHOW >KM3HU. B TO ke
BpeMs OBJIaJieHUE aOCTPAKTHBIMU U JIOTHUYECKH CTPOTUMHU KOHCTPYKIUSIMU aireOpbl U
MAaTeMaTHYEeCKOTO  aHajli3a  pa3BUBAacT YMEHHME  HAXOIWTh  3aKOHOMEPHOCTH,
000CHOBBIBAaTh HUCTHUHHOCTb, JIOKA3bIBaTh YTBEPXKICHUS C TIOMOUIBI0 HMHAYKIMH U
paccyxaarb  JEIYKTHBHO,  HCIIOJIb30BaTh  0000OIIEHME U KOHKPETH3ALHUIO,
abcTparupoBaHHUe U aHANOTHIO, (DOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xone uzydyenus yue6Horo kypca «Anredpa u Hauaja MaTEMaTHYECKOTO aHATTN3a»
oOydarommuecs Moay4atoT HOBBIN OMBIT PEHICHUS MPUKIAIHBIX 3a7a4, CAMOCTOSTEIILHOTO
IIOCTPOCHHsSI MAaTeMAaTH4YECKHX MOJEIEH pEalbHbIX CHTyallUd, HWHTEPHPETALNU
MOJIYYECHHBIX PELIEHUN, 3HAKOMSTCS C MPUMEPAMH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MpUPOJAE, HAYKE M UCKYCCTBE, C BBIJIAIOIIMMUCSI MATEMAaTHYECKHMMHU OTKPBITUSIMU U HX
aBTOpaMHU.

VYueOublii Kypc o00nagaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM IOTEHIIMATIOM,
KOTOPBIM  peanu3yercs Kak 4Yepe3 ydeOHBId  MaTepual,  CrocoOCTBYIOUIUI
(GOpMHPOBaHUI0 HAYYHOIO MHUPOBO33PEHMS, TaK U uepe3 cHeruupuky yueOHOM
JEATEIIbHOCTH, TpeOyrorei MPOAOJIKUTENBHON KOHIICHTPAILIUH BHUMaHMUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH ¥ OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yJIbTar.

B ocnoBe meTtomuku oOydeHHs anrebpe M HadajgaM MaTeMaTHYECKOTO aHaIu3a
JICKUT JACSITEIHHOCTHBIM MPUHIIUI 00 yICHHUS.

B cTpykrype ydeOHOro kKypca «Anredpa W Hadajga MaTeMaTHYECKOTO AaHAIU3a»
BBIJICJICHBI CIIEAYIOIINE COACPKATEIbHO-METOANYECKNE JIMHUM: «HHUCIa U BEIYUCICHUS,
«DyHKIIMM W Tpapukm», «YpaBHEHHS W HepaBeHCTBay, «Hawama maTtemarmyeckoro
aHanu3a», «MHoOXkecTBa M JIOTMKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYECKUE
JVMHUM W3YYaloTCi Ha MPOTSHKEHUU ABYX JIET OOydeHHs Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSSA APYr JApPYyra M MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIH y4eOHBIM KypcC SIBISICTCSI MHTETPATUBHBIM, TOCKOJBKY
o0beauHseT B cebe cojepKaHhe HECKOIbKUX MaTeMaTHYeCKUX JUCIUIUIMH, TaAKUX KaK
anredpa, TPUrOHOMETPHS, MATEMATUYECKUN aHAJIN3, TEOPUS] MHOKECTB, MaTeMaTUYECKast



noruka u apyrue. [To Mepe Toro kak oOyuaroluecs OBIIJEBalOT BCE Oosiee MIMPOKUM
MaTeMaTHYEeCKUM  ammapaToM, |y  HHX  [OcJeloBareiabHO  (GopMupyeTcs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMaTHYECKYIO MOJEIb pPEalbHOM CHUTYalluH,
OPUMEHSITh 3HAaHUA, TMOJy4YEHHBbIE TMpPU H3YyYEHUU Y4YeOHOTO Kypca, AN pelIeHUs
CaMOCTOSITEILHO  CPOPMYJIMPOBAHHOM  MaTeMaTHYECKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTouYeCcKast JMHUS «Yucina ¥ BBIUMCICHUS) 3aBepIIacT
dbopMHpoBaHNEe HABBIKOB HCTOJIB30BaHUS IEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYaTO
Ha YpOBHE OCHOBHOT0 00111ero oopazoanusi. Ha ypoBHe cpegnero oOiero oOpa3oBaHus
ocoboe BHHUMaHUE yuaemnsieTcsi (OpPMUPOBAHUIO HABHIKOB PAllMOHAIBHBIX BBHIYHCICHUH,
BKJIFOYAIOIIUX B CEOSl UCMOJIB30BaHUE PA3IUYHBIX (OPM 3alKCH YUCIIa, YMEHHUE JeiaTh
NPUKUAKY, BBITOTHATH NPUOIIKEHHBIE BHIYMCIICHUS, OLIEHUBATh YUCIOBBIE BBIPAXKEHUS,
paboTath C MaTEMaTUYECKMMHU KOHCTAHTaMHU. 3HAKOMbIE OOYyYalolIMMCSI MHOXKECTBa
HATypaIbHBIX, LENbIX, pPAIMOHATBHBIX M JCHCTBUTENBHBIX YHUCEN JOIOJHSIOTCS
MHOKECTBOM KOMILJIEKCHBIX 4YHCENl. B KaXJa0M W3 3TUX MHOXECTB pPaccMaTPHUBAIOTCS
CBOICTBEHHBIE €My chenuduueckue 3aJadyd W ONepaluu: JeJIeHWe Haleo,
OTMEPUPOBAHME OCTAaTKAaMHW Ha MHOXKECTBE IIEJBIX YHCEN, O0COoOble CBOWMCTBA
palMOHANBPHBIX U HMPPAIMOHANBHBIX 4YHCEN, apu(MeTHuecKue Oolepanuu, a Takke
W3BJICUCHHE KOPHS HATypaJdbHOM CTENEHW HA MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTelbHOMY pPACHIMPEHUIO Kpyra HCHONB3YEeMBIX UYHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NPUMEHEHHUS Jis PELICHUS Pa3IUYHbIX 3a/1a4
dbopMupyeTcs TpeAcTaBlIeHHE O EIUHCTBE MaTeMaTHUKM KaKk HaykKu U €€ poiu B
MOCTPOCHUM MOJENIed peaqbHOr0 MHpa, IIHUPOKO HCHOJIB3YIOTCA 0000IIeHne u
KOHKpETHU3aIIUS.

Jlunusa «YpaBHEHHS U HEPABEHCTBAY peanu3yeTcsl Ha MPOTSHXKEHUH BCETO0 00yUeHHS
Ha YpOBHE CpeHEro 00Iero oopa3oBaHusl, MOCKOIbKY B KaxKJaoM pasnene [IporpamMmbr
MPEAYyCMOTPEHO pelIeHWe COOTBETCTBYIONMIMX 3anmad. B pesynbrare oOywaromuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU PEIICHHsS] PAMOHAIBHBIX, HPPAIUOHAIBHBIX,
MOKAa3aTEeIbHBIX, JIOTApUPMUYECKUX U TPUTOHOMETPUUECKUX ypaBHEHUW, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJay, coAepKalux napameTrpbl. llomydeHHbIE YMEHHS MIMPOKO
UCIIONB3YIOTCS TIPU MCCIIEIOBAHUH (DYHKIIUN C TTOMOIIBIO MPOU3BOAHOM, TIPU PEIICHUU
NPUKIAHBIX 3a7a4 U 33/7]ad Ha HAXO0XJACHHE HAWOOJBIIMX W HAUMEHBIINX 3HAYCHUM
bynkuun. J[anHas cojep)kaTelbHas JUHUSA BKIIOYAeT B ceOs Takke (OpMHPOBAHHE
YMEHHUI BBIMONHATH pacuy€rbl 1o ¢opMynaM, mnpeoOpa3oBaHUs palMOHAIBHBIX,
UPPAlMOHAIIBHBIX W TPUTOHOMETPUYECKMX BBIPAKEHUN, a TaKKe BBIPAKCHHUIA,
colepKalux CTeneHu U Jorapudmbel. bmarogaps u3ydeHHUIO anreOpanveckoro
MaTepuaia MPOUCXOJUT JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIICHUs] 00y4aromuxcs, GOpMHUPYIOTCSI HABBIKU JEAYKTUBHBIX PACCYKICHHH, pabOThI
C CHMBOJBHBIMH (hOpMaMH, MPEJCTABICHHS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE
pPaBeHCTB W HepaBeHCTB. AunreOpa mnpemnaraeT 3(OQPEKTUBHbIE HWHCTPYMEHTHI s
pelIeHus MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HArJISJHO JEMOHCTPUPYET CBOU
BO3MOJKHOCTH KaK sI3bIKa HAYKH.



ConepxatenbHo-MeTondeckass  JMHUA  «DYHKIMH U TpapUKu»  TECHO
HeperuieTaeTcsl ¢ APYruMHU JUHUSAMU y4eOHOTo Kypca, IMOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TMOCIENOBATEIbHOCTh  M3Y4YeHUs  marepuana.  VM3ydeHue  CTENEHHOH,
NOKa3aTeJIbHON, JIOTapU(PMHUUECKOM U TPUTOHOMETpUUYECKUX (YHKIUH, UX CBOMCTB U
rpauKoB, UCHOJIb30BaHME (QYHKUMN JUIsl pEIIeHHs 3aJad M3 JpPYyrux ydeOHBIX
IIPEIMETOB U PEAIIBHOM KU3HU TECHO CBA3aHO KAK ¢ MaTEMaTUYECKUM aHAIN30M, TaK U C
pelIeHHEeM YpaBHEHUNM M HepaBeHCTB. llpu 3ToM OoiplIOE BHUMAHUE YyAENsAETCA
(GOpMHpPOBaHUIO YMEHHUS BbIpaKaThb (OpMyJaMH 3aBUCUMOCTH MEXAY pa3IMYHBIMU
BEJIMYMHAMH, HCCIEAOBATHh MOJy4YEHHblE (YHKLIUHU, CTPOUTh UX TIpaduxu. Matepuan
ATOW COJEPKATEIbHON JIMHUM HALEJICH HA Pa3BUTHE YMEHUH M HABBIKOB, IMO3BOJISIOIINX
BBIPAKaTh 3aBUCMMOCTH MEXIYy BEIMYMHAMHU B Ppa3InyHOW (opme: aHaIUTHUYECKOH,
rpadudeckoit u cioBecHoi. Ero uzydenue cnocoOCTBYeT pa3BUTHIO alTOPUTMUYECKOTO
MBIIJICHUS], CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AI[UH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHasg nuHMS «Hagasa MaTemMaTH4ecKoro aHaiau3a» I03BOJSET
CYLIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTHUYeCKHUX, TaK W MPUKIAAHBIX 3ajad,
JOCTYIHBIX O0yYaloIMMCs, TaK KaK y HUX IMOSBIISIETCS BO3MOXKHOCTb CTPOUTH I'paduKku
CIIOXHBIX (QYHKIUH, ONpeNesaTh X HAauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIUUCIATh
wiomaa GUryp U oobEMBI Tej, HAXOIUTh CKOPOCTU U YCKOpPEHHs mporieccoB. JlanHas
coJiep)KaTenbHasl JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOECHUS MATEMAaTUYECKUX
MOJZIENIE pealbHbIX CUTYyallWii, IO3BOJISIET HAXOAUTh HaWJIydyllee pEIICHHE B
OPUKIAIHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX, 3a7adax. 3HAaKOMCTBO C
OCHOBaMHM MaTEMaTMYECKOr0 aHaJIW3a CHOCOOCTBYET pPAa3BUTHIO  aOCTPaKTHOTO,
(GOpManIbHO-TOTUYECKOTO W  KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUUH
pacrno3HaBaTh NPOSIBIEHUS 3aKOHOB MaTEMaTUKW B HAyKe, TEXHUKE U HCKYCCTBE.
OOyyarouyecsi y3HaIOT O BBIJAIOIIMUXCS pe3yjbTaTaX, MOJYUYEHHBIX B XOJE€ Pa3BUTHUS
MaTeMaTUKU KaK HayKH, 1 00 UX aBTOpax.

CopepxatenbHO-MeToAMYecKas: TuHUS «MHOXKeCTBa M JOTMKa» BKIIOYAeT B ce0s
DJIEMEHTHI TEOPUM MHOXECTB M MAaT€MaTUYECKOH JIOTMKH. TeOopeTHKO-MHOKECTBEHHBIE
NPE/ICTaBJICHUSI MPOHU3BIBAIOT BECh KypC UIKOJIBHOM MaTeMaTHKW M Ipeasiarator
HanOoyiee YHHBEpPCANbHBIN S3bIK, OOBEAMHSIOMIMNA BCE pa3/ieibl MaTeMaTHKH U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT pPa3Hble MaTEMAaTUYECKUE JUCIUIUIMHBI U UX MPUIOKEHUS
B enuHoe 1enoe. [loaTomMy BaXHO JaTh BO3MOXKHOCTH OOydYaroIeMycs HNOHHMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTWKH W UCIOJb30BaTh €ro s
BBIPAJKEHUSI CBOMX MbICiIed. JIpyrMM BaKHBIM IPU3HAKOM MAaTEMAaTUKU KaK HayKu
ClelyeT TPU3HATh CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWUW U  ClEIOBaHUE
ONpe/eIEHHBIM TMpaBUJiaM TOCTPOCHUS JTOKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTEMaTU4YECKOM  JIOTUKM  CIOCOOCTBYET  Pa3BUTHIO  JIOTMUECKOTO  MBIIUICHUS
o0y4Jarmuxcsi, MO3BOJIIET UM CTPOUTh CBOM PACCY)KJIEHUS HAa OCHOBE JIOTUYECKUX
npaBui, GopMUPYyeET HABBIKM KPUTHUECKOTO MBIIIIICHHS.

B yueGHOM Kypce «Aurebpa 1 Hayalla MaTeMaTHYECKOT0 aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTUYECKOr0 MOJIEIUPOBAaHUSA, KOTOpbIE IpHU3BaHbl CIIOCOOCTBOBATH
(GbOpMHPOBaHUIO HABBIKOB MOCTPOCHHUS MOJENEeH peajbHBIX CUTYyallMil, HCClIeOBaHUS
TUX MOJEJIEeH C TIOMOULIbIO ammapata aiaredpbl M MaTeMaTUYeCKOTrO aHajIu3a,



UHTEPIIPETAIIMN TIOJYYCHHBIX pe3y/IbTaToB. Takue 3ajaHus BIUICTEHbI B KAXKIBIA W3
pasziesioB  MPOrpamMMbl, IOCKOJIBKY BE€Ch MaTepuaid Y4eOHOro Kypca IIHPOKO
UCTIONIB3YeTCS  JUIS  PEIIeHUs TPUKIATHBIX 3a7ad. llpu pemeHun  peasbHBIX
MPAKTUYECKUX 3a]a4 0OydYaroIIrecss pa3BUBAIOT HAOIIOAATEIbHOCTh, YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCsi, HCMOIB30BaTh  aHAJIOrHI0, 0000IaTh U
KOHKPETU3UPOBaTh TpoOsieMy. JlesSTeNIbHOCTh MO0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS
NPHUKJIAIHBIX 3a7ad OPTaHM3yeTCs B TPOIecCe M3Y4YEHHUs BCEX TeM YYeOHOro Kypca
«AnreOpa ¥ Havajga MaTEMaTHYECKOTO aHATH3ay.

Ha m3yuenume ydeOHOTO Kypca «AnrebOpa M Hadajla MAaTEeMATHUYECKOTO aHAIIA3ay
otBoauTcs 272 daca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136
4yacoB (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BIYUCICHUSA

Pannonaneupie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JAPOOU, TPOIEHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenue nqpobdelt U MPOLIEHTOB ISl pelIeHUs
IIPUKJIAHBIX 33144 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HHU.

JeiictBuTenbHble  4yncna.  PanMoHanbHBIE M MpPpAalMOHAIBHBIE  YHCIIA.
Apudpmernyeckue onepanuu ¢ ACUCTBUTEIbHBIMU YUCIaMUd. Moayib JEHCTBUTENBHOIO
yucia 1 ero corictsa. [IpuOnmkEéHHbIe BEIUNCICHUS, ITPaBUIIa OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3YyJIbTaTa BHIYMCIICHHI.

Crenenp ¢ nensiM nokasareneMm. bunom Herotona. Mcnons3oBanne moaxonsuieit
GOopMbI 3amUCH JEUCTBUTENBHBIX YMCEN JMJI1 pEIICHUs MpaKkTUYECKUuX 3a4ad |
IPEICTABICHUS JAHHBIX.

Apudpmernyeckuii KOpeHb HaTypaJbHOM CTETIEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JleciTUuHblE M HATypaibHbIE
J0rapuQMBblI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO aprymeHTra. ApKCHHYC,
APKKOCHHYC U apKTAHT€HC YHCIOBOTO apTyMEHTA.

YpaBHEHUS M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCWIIBHBIE  ypaBHEHHs W YpaBHEHMsA-CIEeACTBUA. HepaBeHCTBO, pelueHue
HEpaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUSI LEIbIX W JIpPOOHO-PAlMOHAJBHBIX ypaBHEHHH U
HEpaBEHCTB. MHOIOUYJIEHBI OT OJJHON MEpEeMEHHOM. /leeHne MHOrowIeHa Ha MHOTO4YJIEH
c ocratkoM. Teopema besy. MHorounens! ¢ nensimMu ko3 duiuentamu. Teopema Buera.

[TpeoGpa3oBaHus YUCTOBBIX BhIPAXKEHUH, COAEPIKALIUX CTENIEHU U KOPHHU.

HppaunonanbHble ypaBHEHUs. OCHOBHBIE METOJbl PELIEHUS HpPpPalMOHAJIbHBIX
YPaBHEHHUH.

[ToxazarenpHple ypaBHEHHUs. (OCHOBHBIE METOJbl pEUIEHUS IOKAa3aTEIbHBIX
YPaBHEHHUU.

[IpeoOpazoBanue BbIpaXEHH, COAEPKAIIUX JTOTaprU(MBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJBI PEUICHHS JOTapUPMUUYECKUX
YPaBHEHMH.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMyIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKHUX BBIpAXKEHUN. PellleHne TpUroHoOMeTpuYECKUX YpaBHEHUM.

Pemenne cucreM JMHEHHBIX YypaBHEHMM. Marpuma CUCTEMBI JIMHEHWHBIX
ypaBHeHui. OmnpenenauTens MaTpUlbl 2X2, €ero T€OMETPUYECKHl CMBICI M CBOICTBA,
BBIYMCIICHUE €r0 3HAYCHMs, IIPUMEHECHHE ONPEHCIUTENs Ul PpELICHUs CUCTEMBI



JUHENHBIX ypaBHEHMH. PeleHne npuKiIagHbIX 3a7ad ¢ MOMOILBIO CHUCTEMBI JIMHEHHBIX
ypaBHeHMid. lccienoBaHue IMOCTPOEHHOM MOAEIM C  IOMOLIBIO  MaTpull U
ONPEAECTUTENEH.

[ToctpoeHre MaTeMaTUYECKUX MOJEIEH PpEaJbHOM CUTyalluM C IIOMOLIBIO
YpPaBHEHHM W HEpaBeHCTB. lIpuMeHeHHe ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3ajay U 3a/1a4 U3 pa3IMyuHbIX 00J1acTeil HayKU U pealbHOM KU3HU.

DyHKUHMU U TPaPUKH

OyHKIMA, CMmocoObl 3amaHus (QyHKIMH. B3aumHO oOpaTHble  (YHKIHMH.
Komnozunus ¢ynkuuid. I'papuk ¢pyHkuuu. DieMeHTapHble IpeoOpa3oBaHus rpapuKoB
GYHKIHA.

OO6usacTe ompezaeneHus W MHOXECTBO 3HaueHuUd ¢yHkuuu. Hymu (yskumu.
[IpomexxyTku 3HaKomocTosHCTBa. Y€THhle M Heu€éTHBble GyHKUMH. [lepumomnueckue
¢ysakuuu. [TpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBI ()yHKIUH.
HauOosnbiiee v HauMeHblee 3HaUYeHUs (PYHKIIUU Ha TPOMEXKYTKE.

Jlunelinas, KBaApaTWU4Hass U JAPOOHO-THMHEWHAs (QYHKUUHU. DIEMEHTApHOE
UCCIIeZIOBaHUE U ITOCTPOCHUE UX TpaUKOB.

CrenenHass (yHKIUS C HaTypaJbHBIM M LEJIbIM MOKa3zareneM. EE cBoiictBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTEeNeHU Kak (PYHKUUU OOpaTHON CTENEeHH C
HaTypAJIbHBIM [TOKA3aTEIIEM.

[TokazatenpHass u Jorapudmuyeckas (QYHKIMM, HX CBOMCTBa U TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKIUHN A PEIICHUS YPaBHEHHI.

Tpuronomerpuueckass OKpyKHOCTb, OIpee/IeHUe TPUTOHOMETPUYECKUX (DYHKIHUI
YHUCJIOBOT'O apryMEHTA.

OyHKIMOHATIBHBIE 3aBUCUMOCTH B PEAJbHBIX Ipoleccax M sBIeHUsX. ['paduxu
pEaIbHBIX 3aBUCUMOCTEI.

Hayana matemaTu4eckoro anajamsa

ITocnenoBaTeIbHOCTH,  CIOCOOBI  3aJlaHUs  ITOCJIEAOBaTeNbHOCTEH. MeTon
MaTeMaTU4EeCKOM HWHIAYKIMM. MOHOTOHHBIE M OIPaHUYECHHBIE I10CJIEIOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHS] MAaTEMaTHYECKOI0 aHaIN3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernyeckass M TeOMETpUUECKas Mporpeccuu. beckoHeuHO yObIBarolas
reometpuueckass mporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOU
nporpeccuu. JIMHEWHBIM M SKCIIOHEHIMaIbHbIA pocT. Yucmo e. dopMyrna CIOXKHBIX
IIPOLICHTOB. Vcnosib30BaHKE MPOTPECCHU U1 PELICHUS PEAbHBIX 3a]1a4 IPUKIIAJHOTO
Xapakrepa.

HenpepoiBHble GyHKINK U UX CBOMCTBAa. TOYKHM pa3pbiBa. ACUMOTOTHI TPa@HUKOB
¢bynkuuii. CBoiicTBa (YHKUMN HENPEephIBHBIX Ha OTpe3ke. MeToa HHTEpBalOB JUIs
pemieHus] HepaBeHCTB. I[IpuMeHeHMe CBOWCTB HENPEPBHIBHBIX (YHKIMNA IS pELICHUS
3a/1a4.

[lepBas u BTopas mpousBoAHble (QyHKuMU. OmnpeneneHHe, TeOMETPUUYECKUN H
buznueckuil CMbICI MTPOU3BOAHON. YpaBHEHHE KacaTeNbHOM K TpaduKy QyHKIUU.

[TpousBoanbie smeMeHTapHbIX (QyHKuud. [IpousBogHas CymMMBl, NPOU3BENEHUS,
YaCTHOT'O U KOMIO3UIUU QYHKIUH.

MHo:xecTBa M JIOTHKA



MHokecTBO, Oomnepaluy HaJl MHOXKECTBAMU M UX CBOMCTBa. Jluarpammsl Oiinepa—
Benna. IIpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOI'O ammapara JUulsl OINUCAaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHU, TP PELICHUH 3a/1a4 U3 APYTHX y4EOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIC YPABHEHUS.

11 KJJIACC

Yucna v BHIYUCICHUS

HatypanbHble u nenble yucna. [IpumeHeHre Npu3HakoB JEIMMOCTU LENbIX YUCEL,
HanOospImmii oomuii aenutensd (qanee — HOJl) n HamMmeHbIiee oOiee KpaTHoe (anee —
HOK), octratkoB no monyito, anropurma EBknuna s pemienns 3a1a4 B LEeJIbIX YUCIAX.

Kommiekcuesie uucna. AnreOpamdeckass U TpUTrOHOMeTpHueckas (OpMbI 3alucu
KOMIUIEKCHOTO uucia. Apudmernueckue omnepanuy ¢ KOMIUIEKCHBIMU —YHCIIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCENl Ha KoopJauHaTHOW miockoctr. @opmyna Myaspa.
KopHu N-oi1 creneHn M3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrne KOMIUIEKCHBIX YUCEN IS
pelieHus pU3NIeCKuX U reOMEeTPUIECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYIHOCTh YpaBHEHUN W HEpPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-ClIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKHUX ypaBHEHUM c MIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS TTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI pEUIEHUS CHCTEM W COBOKYIIHOCTEH palMOHAJIBHBIX,
UppalMOHANIbHBIX, TOKA3aTEIbHBIX U JIOTapu(PMHUUECKUX YPABHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHre ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K PEUICHUI0 MaTeMaTHYeCKHX
3a/a4 W 33/7a4 U3 Pa3IMYHBIX O0JacTel HayKu W PEaIbHOW KU3HU, WHTEPIPETAIUs
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKIUM U TPAPUKH

I'papuk xommozuumu (QyHkumil. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAMHATHOMN IIOCKOCTH.

Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U rpapUKU.

['paduueckne MeTOIBI pelieHs] YpaBHEHUH U HepaBeHCTB. | padudeckie MeTobl
penieHus 3aa4 ¢ napaMeTpamu.

Hcnonp3oBanue rpadukoB GYHKOMA JJIs1  UCCIEAOBAHUS  IPOLECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEUHIeHUH 3aJad U3 JAPYTruxX yueOHBIX
NpeIMETOB U peabHOM KU3HH.

Hauana maTemaTn4yeckoro aHajimsa



[IpumeHeHre NPOU3BOAHOW K HCCIEAOBaHUIO (YHKUMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxaenue HauOONbIIEr0O M HAUMEHBILETO0 3HAYEHWH HENpepbIBHON
(yHKIMU Ha OTpE3KE.

[IpuMeHeHHe TPOWU3BOAHOM i1 HAXOXKIACHUS HAWIYYIIero pEeuieHus B
IIPUKIIAIHBIX 3a/a4dax, I ONPENEICHUs CKOPOCTH M YCKOPEHHs IIpolecca, 3aJaHHOrO
dbopmyoit wim rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE  CBOMCTBO  mepBooOpa3HbiX.  [lepBooOpa3Hbie
arieMeHTapHbIX QyHKIUH. [IpaBuia HaxoxAeHHs TIEpBOOOPA3HBIX.

Wurerpan. ['eomeTrpudecknid CMBICI HHTErpaja. BeluncieHne onpenenéHHoro
uHTerpana mo ¢popmyne Herorona-JIeionmua.

[IpumeHeHre MHTErpana A HaxXOKJAEHUS IUIOIAJe MIOCKUX (Uryp u 0ObEMOB
r€OMETPUYECKUX TEJl.

[Tpumepsr  pemieHnit  nuddepeHunanbHBIX  ypaBHEHHH.  MaTtemaTtnueckoe
MOJIETUPOBAHUE PEAIbHBIX MPOIIECCOB C TOMOIIBI0 AU dhepeHITnaNTbHBIX YPaBHEHUH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS YUYHEBHOI'O KYPCA «AJI'EGPA
1 HAUAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMH OOYYaIOMIETOCSd KaK aKTHUBHOTO U
OTBETCTBEHHOTO WJICHAa POCCHMCKOTO OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3IHUUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'PakJIaHCKOTO
obmiecTBa (BBIOOPHI, ONPOCHI U JAPYroe), YMEHHE B3aWMMOJICHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKIUSAMH 1 HA3HAYCHUEM,;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKOH HWICHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUCKONW MaTEeMaTHKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKHMX MaTEMAaTUKOB W POCCUMCKOM MaTEMaTHYECKOW UIKOJIBI,
HCITOJIb30BaHME 3THX JOCTIKCHUH B APYTUX HayKaxX, TEXHOJIOTHAX, chepax IKOHOMHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja, chHOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, HTUYECKOTO TMOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHHN HAyKH WM JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIIETO;

4) 3cTeTHYEeCKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEHICHHWH, pPacCyXIEHUH, BOCIPHUHUMYHUBOCTH K
MaTeMaTHYECKUM aCIeKTaM Pa3InYHbIX BUIOB HCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MaTEMaTUYECKHUE 3HAHUS B HHTEpecax
3I0poBOro M 0Oe3omacHOro oOpasza KU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
310pOBbIO  (310pOBOE€ MHTAaHHUE, COATAHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
perynsipHasi pu3NUECKasi aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHUE MPH 3aHATUIX
CIIOPTUBHO-030POBUTEIBHOMN JIEATEIBHOCTHIO;

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYHIY, OCO3HAHWE LIEHHOCTH TPYAOIOOUS, UHTEPEC K Pa3IUYHBIM
chepam mnpodecCHOHANBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPUIOKEHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBIOOpP Oynyiied npodeccunn u
pealn30BbIBATh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHUIO HAa TPOTSIKCHUH BCEHW JKHU3HU,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3aJa4 MaTeMaTHYECKON
HaIPaBJIEHHOCTH;

7) 3KOJIOTM4€eCKOr0 BOCIIUTAHUSA:



c(hOpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPhl, TOHUMaHUE BIUSHUS COLIMAIBHO-
HKOHOMHMYECKUX MPOIIECCOB HA COCTOSIHME MPHUPOJAHON U COLMAILHOMN Cpefibl, OCO3HAHUE
MI00aIBbHOTO XapakTepa »JKOJOTMUYECKHUX Npo0ieM, OpUEHTAlUsl Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM [ peleHuss 3anad B 00JacTH OKpYXKAWoIIeH Ccpesbl,
IJIAHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOKHBIX MOCIEICTBHUM ISl OKpY’KaroIIei
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAaKTUKH, MOHUMAHHE MATEeMaTUYECKOW HAYKHU Kak
cdepbl 4eIoBEUECKON NesTEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTHUS
[MBWIN3AIIMM, OBJAJCHUE S3BIKOM MAaTEMAaTHKA U MaTEeMaTUYECKOW KYyJIbTYpOl Kak
CpPEICTBOM  TIO3HaHUS  MHUpPa, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEATEIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

[lo3naBaTe/ibHbIE YHUBEPCATbHBbIE YUeOHbIE [1€liCTBUSA

ba3zoBble Joruyeckue JeHCTBUA:

BBISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKKM MaTeMaTHUYECKHX
00BEKTOB, TOHITHH, OTHOUICHWHA MEXIY MOHATHUSAMHU, (DHOPMYIHPOBATH OMPEACICHUS
MOHSTHI, YCTaHABJIMBATh CYNIECTBEHHBIM MPU3HAK KiIacCHU(UKAIMKU, OCHOBAHMS IS
0000111eHUsI U CPAaBHEHUS, KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIPUHHUMATh, (DOPMYIUPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC
¥ OTpUIIATENIbHbIC, EAUHUYHBIC, YACTHBIE U O0IIKe, YCIOBHBIE;

BBISIBJIITH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOJACHUSAX U YTBEPKACHUSX, MpeIaraTh KpUTEPUH JIJIsl BHISBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNA;

JernaTh BBIBOJBI C  HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
MHYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUECHH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPIKIACHHUI
(npsiMble ¥ OT MPOTHBHOIO), BBICTPAUBATh ApPryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJIEHUS U BHIBOJIBI;

BBIOMpATh COCO0 pelieHus y4eOHOU 3amauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIOMpaTh HanOoJiee MOAXOMSIINK ¢ YY4ETOM CaMOCTOSITEBHO BBIIEIECHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBare/ibCKue 1eiCTBHUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIIbCKUA HMHCTPYMEHT MO3HaHMS,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUYHE, MPOOJIEMY, YCTaHABIMUBATh
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEIBHO CIJIAHWPOBAHHBIA SKCHEPUMEHT, HCCIIEIOBAHHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbEeKTa, SBJICHUA, Ipoliecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXITYy 0OBEKTaMHU, SIBIICHUSIMU, TIPOIECCAMU;



CaMOCTOATENbHO (OpMYyJIUpOBaTh O00OOLIEHUST M BBIBOABI IO pe3ysibTaTam
NPOBEAEHHOI0 HaOIIOACHUS, HCCIEIOBAHUSA, OLEHMBATH JJOCTOBEPHOCTH IOJYYEHHBIX
PE3yABTATOB, BEIBOJAOB U 000OIICHHUIA;

IIPOTHO3MPOBAaTh  BO3MOJKHOE DPa3BUTHE IIpollecca, a TaKXKe BBIABUIATH
IPEIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmaunmeii:

BBISBJIATH Je(UUUTH MHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETA HA BOIIPOC
Y IS PELEHUs 3a/1a4H;

BbIOMpaTh HH(OpPMAIMI0 W3 HCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M HHTEPIPETUPOBATh HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
IIPEACTABICHUS;

CTPYKTYpHpOBaThb HHGPOpPMALMIO, TNPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WUTIOCTPUPOBATH FPaPUUECKH;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHuUKaTHBHBIC YHHBeEpPCAIbHbIC y4eOHbIe JeHCTBHA

Oo0wmenue:

BOCIPUHUMATh U (QOPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBUAMHU U
HEeJSIMU OOILEHUs], SICHO, TOYHO, IPAaMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
IUMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOAY PEUICHMS 3aJadyd, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoA€ OOCYXIEHHMs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOyieMbl, pelraeMon 3ajjaud, BhICKA3bIBAaTh MJIEW, HAlIEJIEHHBbIE HAa TOUCK pEILIEHUS,
COIIOCTABJIAITE CBOM CYXKIEHUA C CYXKICHMSAMU JPYIMX YYaCTHUKOB JHAJIora,
0oOHapy>KMBaTh Pa3IMYUE€ U CXOJCTBO MO3ULUN, B KOPPEKTHOU dopme (opMynHpoOBaTh
pa3HoIIacHsi, CBOM BO3PaXKEHU,

NPEACTABIATh PE3YNbTAaThl PEUICHUS 3aJaud, OKCIEPUMEHTA, MCCIEI0BAHMS,
NPOEKTa, CaMOCTOATENbHO BbIOMpaTh (¢opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
npe3eHTalM 1 0COOEHHOCTEHN ayUTOpHUH.

PeryisiTuBHBIC YHUBeEpPCAJIbHbIE YUeOHbIE AeHCTBUSA

Camoopranuszanus:

COCTaBJISITh IUIaH, aJTOPUTM pPEIICHUS 3aJa4yd, BBIOMpATh CIOCOO pEIIeHUs C
y4€TOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C Y4ETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTPO/1b, IMOIUOHAIbHBIH HHTEJLIEKT:

BJIQJIETh HABBIKAMM ITO3HABATEIHHOW peIECKCHH KaK OCO3HAHHUS COBEPIIAeMbIX
JNEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaToOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPEIICHUS MaTeMaTUYeCKOU
3a/1a4u;



OpeIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IpU PpELIEHUH 3ajauu,
BHOCUTb KOPPEKTUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTUKEHUS U HEJOCTUKEHUS PE3YJIBTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY, JaBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJbHOCTD:

HNOHHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAaHHON U MHANBUYaIbHON PabOTHI
OpU pelEeHUH YYeOHBIX 3ajady, NPUHUMATh Lelb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBaTh OPraHU3allMl0 COBMECTHOM paboThl, pacHpeiensiTs BHIbI paloT,
JIOTOBAapUBAaThCs, OOCYXAaTh Mpolecc U pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYyHNOBBIX (opmax paboTel (0OCy)aeHUs, OOMEH MHEHMHI,
«MO3TOBBIE IITYPMBD» U UHBIE), BBIIOIHITH CBOIO YacTh pabOTHI M1 KOOPAUHUPOBATH CBOU
NENCTBUS C IPYTMMHU WIEHAMH KOMaH[Ibl, OLIEHUBAaTh KayeCTBO CBOETO BKJIa/aa B OOIIUI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHUS.

IHPEJMETHBIE PE3YJIBTATDBI

K xonny o0y4yenus B 10 kiacce 00yyaromuiics MOJIYYHUT CIEAYIOIINE NPEIMETHBIE
pe3yabTaThl 1O OTAEIBHBIM TeMaM paboyeil mporpaMmbl yuyeOHOTro Kypca «Auredpa u
Hayajaa MaTeMaTHYECKOr0 aHaIU3ay:

Yucna v BHIYUCICHUS:

CBOOOJHO ONEpUPOBATH MOHATUSAMM: palMOHAJIBHOE YMCIO, OECKOHEYHas
nepuoandeckast Ipoob, MPOLEHTHI, UPPALMOHATBFHOE YHCI0, MHOXKECTBA PallMOHAIBHBIX
U JICUCTBUTEIBHBIX YHCEII, MOJIYJIb JEHCTBUTEIBHOIO YUCIIA;

OPUMEHATh IPOOHM M MPOLEHTHI JJISl pelIeHUs] MPUKIAJHBIX 337a4 U3 pa3iIMuHBIX
oTpaciiell 3HaHUM U PealbHOW KU3HU;

OPUMEHSTh TNPUOIMKEHHBIE BBIYMCIICHUS, NpaBUja OKPYIJICHUS, TNPUKUAKY U
OILICHKY PE3yJIbTaTa BEIYMCIICHUM;

cBOOOJIHO OMEpPUPOBATH MOHATHEM: CTEMEHb C IIEJBIM IOKa3aTeleM, NCIOIb30BaTh
NOAXOALTYI0 (OPMY 3aMHUCH EHCTBUTENBHBIX YHCEN AJI PELIeHHs MPAaKTUUECKHUX 3a/1a4
Y TIPEJICTaBJIECHUS 1aHHBIX;

CBOOOJHO OIEpUPOBAaTh TMOHATHEM: apUPMETHUECKH KOpPEeHb HaTypalbHOU
CTEIEHH;

CBOOOIHO OMEpUPOBATh MOHATHUEM: CTENEHb C PallMOHAIBHBIM MTOKA3aTeJIeM;

CBOOOHO  OMEPUPOBATH MOHATHAMHU: JorapupmM 4YHCIa, JECATHYHBIE H
HaTypaJbHbIE JOrapu(mbi;

CBOOOJHO OMNEpUpOBaTh MOHSTHSIMHU: CHHYC, KOCHHYC, TaHIEHC, KOTaHTEHC
YHCIIOBOIO ApIryMEHTa;

OMepUpOBaTh MOHATUSAMM: AapPKCHUHYC, ApKKOCMHYC M apKTaHTeHC YHUCJIOBOIO
apryMeHTa.



YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHITUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YpaBHEHUS U yPAaBHEHUS-CIIEICTBHS, PABHOCWIIbHBIE HEPABEHCTBA;

OPUMEHITh  pa3jMYHble METOJbl  PEIIeHHUS  PalUOHANBHBIX W JpOOHO-
palOHAJIbHBIX YPABHEHUH, IPUMEHITh METOJ] HMHTEPBAJIOB JJIsl PELLICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: MHOTOUWIEH OT OJHOM MEepeMEeHHOH,
MHOTOYJIEH C IEeJIBIMU KO3(Q(PUIMEHTaMU, KOPHM MHOTI'OWIEHA, MNPUMEHSThH JEJICHUE
MHOTO4YJI€Ha Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y m teopemy Buera mis permeHus
3a1adg;

CBOOOJHO ONEpPUPOBATH MOHSATUSMU: CHCTEMa JIMHEWHBIX YpaBHEHH, MaTpula,
ONPEAECTUTEND MATPULBL 2 X 2 M €r0 F€OMETPUYECKHI CMBICII, UCIIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIUKCIEHUS €ro 3HAYEHUs, IPUMEHSATHh ONPENETUTENN IS
pELICHUs CHUCTEMBl JIMHEMHBIX YpaBHEHMH, MOJEIUPOBATh pEAJbHbIE CUTYallUH C
MIOMOILIbI0 CHUCTEMBl JIMHEWHBIX YpaBHEHUM, HCCIEAOBaTh ITOCTPOCHHBIE MOJEIU C
MOMOUIBIO0 MAaTPUI] U ONIPENIETUTENEH, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSAMHU sl peoOpa30BaHusl BHIPAKECHUN;

BBITNIOJIHATh MPeoOpa30BaHUs YMCIOBBIX BBIPAKEHHM, COJAEp)KALIUX CTEHEHH C
palMoHaIbHBIM MOKA3aTeNIEM;

UCIIOJIb30BAaTh CBOMCTBa JjorapudmoB Ay MNpeoOpa3oBaHUs JOrapupMUUECKUX
BBIPAKECHUU;

CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: HppalOHAJIbHBIE, IOKA3aTeIbHbIE U
jJorapu(MUYECKUE YpaBHEHUS, HAXOJIUTh WX PEIICHUS C TOMOIIbI0 PaBHOCHIBHBIX
NEPEXO0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

NPUMEHITh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOpPMYIbI i MpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CBOOOJIHO ONEPUPOBAThH MOHITUEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, NMPUMEHSIThH
HeoOxoauMble (OpMYyJbl JJisi pPEUIeHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUMU;

MOJIETTUPOBATh pealibHble CUTYallMd Ha SI3bIKE ajreOpbl, COCTABISATH BBIPAKEHMS,
YPaBHEHMsI, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, UCCIEI0BAaTh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAHHUEM arllapaTa ajareOpsl.

DyHKIUM U TPaPUKH:

CBOOOJHO OMNEpUPOBATH MOHATHAMHU: (QYHKIUS, CIOCOObI 3aiaHusd (YyHKUUH,
B3aMMHO OOpaTHble (QyHKIMH, KOMIO3ulus (GpyHKmid, rpadux GyHKIHUH, BHITOIHSATH
arieMeHTapHbIe IpeoOpa3zoBaHus rpadUKoOB (YHKIIHIA;

CBOOOJHO OMNEpPUPOBATH TMOHATUSIMH: O0O0JIaCTh OIpeAeNieHuss M MHOKECTBO
3Ha4eHU! QYHKIMH, HYJIH (YHKINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOHO  omepupoBaTh MOHATUSMHU: YETHBIE M HEUYETHBbIE  (YHKUUH,
nepuoandeckue (QYHKIUH, MPOMEKYTKM MOHOTOHHOCTH (YHKIIUH, MAKCUMyMbl U
MUHUMYMBI (QYHKIIUH, HAaUOOJIbIlIee U HAUMEHblIee 3HaUeHHE (PYHKIIMHM Ha TPOMEKYTKE;

cBOOOJIHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs (PYHKINS C HATYPAIBHBIM U IIEITBIM
nokasareseM, rpauk CTENeHHOM (YHKUMU C HATypaJbHBIM M LEJIbIM IOKa3aTelleM,



rpaduk KOpHS N-OM cTermeHW Kak (YHKIUMM OOpaTHOW CTENEeHH C HaTypalbHBIM
MIOKa3aTeseM;

OIEepUpPOBATH NMOHATUSAMU: JIUHEIHAs, KBapaTUYHas U IpOOHO-IMHEWHAsS (PYHKINH,
BBITIOJHSITh 3JIEMEHTAPHOE HUCCIIeI0BaHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpUpPOBaTH MOHATHSAMHU: [OKa3aTelbHas W JorapupmMuyeckas
GbyHKIUYU, UX CBOMCTBA U rpauKU, UCTIONB30BaTh UX TpadUKH ISl peUICHUs] ypaBHEHUMH;

CBOOOJHO  ONEpPUPOBATh  IMOHATUSMU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
OTIpe/iesIeHHe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpauku (GYHKIMM JUIsl MCCIEOBAHUS MPOILIECCOB U 3aBUCHUMOCTEM
OpU PELICHUU 3a7ad U3 JIPYTruX y4yeOHBIX MPEAMETOB M PEANbHOW JKU3HH, BBIPAXKaTh
(dopMyIamMH 3aBUCUMOCTH MEKy BEIMYMHAMU;

Havyana maTemaTH4ecKoro aHajmsa:

CBOOOJHO ONEpUpPOBaTh TMOHATUAMM: apuUMETHUEcKass M TIeoMeTpUuYecKas
nporpeccusi, OeCKOHEYHO YObIBalOlasi TeOMETpUYECKas NpOrpeccus, JUHEHHBIM U
HKCMOHEHIMAIBHBI POCT, (popMysa CIIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHHE O
KOHCTaHTE;

UCIIOJIb30BAaTh MPOrPECCHM Ui PEIIEHUsS peabHbIX 3aJady  [PHUKIAJHOIO
XapakTepa;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: I[OCIIEIOBATEIBHOCTh, CIOCOOBI 3aJlaHus
MOCJIEI0BATENIbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCJIEI0BATEIbHOCTH, IIOHUMATh
OCHOBBI 3apPOKICHUS MAaTEMaTHUECKOI0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJbIX;

CBOOOJHO OMEPHPOBATH IMOHSATUSMU: HENPEPHIBHbIE (DYHKIIUU, TOYKH pPa3pbiBa
rpaduka GyHKIUU, ACUMIOTOTHI rpaduka ¢ yHKUINH;

CBOOOJHO oOlepupoBaTh TNOHATHEM: (QYHKIMS, HENpepbhiBHAS Ha OTpE3Ke,
NPUMEHSTh CBOWCTBA HEMPEPHIBHBIX (DYHKIMN JUIsl pelIeHHs 3a4a4;

CcBOOOJIHO ONEpUPOBATH MOHATHAMH: IEpBasi U BTOpas MPOU3BOJAHBIE (DYHKIHUH,
KacareiabHas K rpaduky QyHkuuu;

BBIYHCIIATh MPOU3BOJHBIE CYMMBI, IIPOM3BEIEHUS, YaCTHOTO M KOMIIO3ULIMU ABYX
GbyHKIUH, 3HATh IPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUYECKUN CMBICT MPOU3BOAHON JJISI PEIICHUS
3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOHO OMEPUPOBATh MOHATUSIMU: MHOXKECTBO, OTIEpALlMU HaJ MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar g ONKMCAHUsl pealbHbIX
IPOIIECCOB U SIBIICHUH, IIPH PEIICHUH 3a/1a4 U3 IPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OMEpPUpPOBaTh TMOHATUSIMU: OIpeAeNieHue, TeopeMa, ypaBHEHHeE-
CIIEJICTBHE, CBOICTBO MaTeMaTUYECKOrO0 OOBEKTa, J0Ka3aTelIbCTBO, PAaBHOCHIIBHBIC
YpaBHEHUSI U HEPABEHCTBA.

K konmy o6ydenus B 11 kiiacce o0y4aromuiics MojyduT CIEAYIONNEe TPEeIMETHbIC
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabouel MmporpaMmbl yuyeOHOro Kypca «Amiredpa u
Hayaja MaTeMaTUYECKOTO aHAIU3ay:

Ymncia 1 BBIYUCIICHUS:



CBOOOJIHO OIEPHUPOBATH MOHATHSMM: HATypajibHOE M LEJIOE YUCIO, MHOXKECTBA
HATYPAJIbHBIX U LEJIBIX YHCEJI, UCIOIb30BaTh NIPU3HAKKU JeIuMocTH 1einbix uncen, HOJJ
u HOK HaTypanbHBIX yMcen AJis pelieHus 3a/1a4, IPUMEHATh anroput™ EBkinpa;

cBOOOJIHO ONEPUPOBATh NOHATUEM OCTATKa IO MOAYIIO, 3alIUCHIBATh HATypaJlbHbIE
YHCJia B Pa3JIMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO ONEpPUPOBATH IMOHATUSAMU: KOMIUIEKCHOE YHMCIO U  MHOXXECTBO
KOMIUIEKCHBIX 4YHCEJ, HPEJICTaBIATh KOMIUIEKCHBIE 4HCIa B airedpanyeckod u
TPUTOHOMETPUYECKON (opMe, BBINOIHATH apu(METHYECKHE OIepalud ¢ HHUMU U
M300paXkaTh Ha KOOPJAMHATHOMN IIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATUAMM: HppALMOHAIbHBIE, IIOKA3aTeJIbHbIE W
Jgorapu(MUYECKHEe HEPAaBEHCTBA, HAXOJIUTh MX PEUIEHHS C IOMOINBIO PaBHOCUIIBHBIX
NEPEXO0/IOB;

OCYILECTBIISITh OTOOP KOPHEH MpH PEIIeHNH TPUTOHOMETPHUUECKOTO0 YPaBHEHUS;

CBOOOIHO ONEPUPOBATH NOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoO0XoauMble (GOpMYJbl JUISI PEUIEHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMHU: CHCTEMA U COBOKYIHOCTb YpaBHEHUH H
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CHCTEMBI-CIICJCTBUS, HAXOJUTh pELICHUS
CUCTEMbl U COBOKYIHOCTEH palMOHAIbHBIX, HPPAlMOHAIbHBIX, IOKa3aTeIbHBIX U
Jorapu(@pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalIbHbIE, UPPALUOHAIbHBIC, TIOKAa3aTeIbHbIE, JIOTapu(PMUUECKue U
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, COACPKAIINE MOIYIIU U MTapaMeTphl;

OPUMEHSATh TpapuuecKre MeTO/Ibl I PEIICHUs] YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe
3a/1a4 C mapaMeTpamu;

MOJICJIUPOBATh PeajbHbIE CUTyallud Ha SI3bIKE aiureOpbl, COCTABISATh BBIPAKEHUS,
ypaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33Ja4H, UCCIEI0BATh TOCTPOCHHbIE
MOJIEIM C HCIIOJIb30BAaHUWEM ammapara anreOpbl, HWHTEPIPETUPOBATH IOJYUYEHHBIN
pe3yabTar.

DyHKIUM U TPaPUKH:

CTpOUTh TpadUKM KOMOO3UIMU (GYHKUMA C TOMOIIBIO  3JIEMEHTapHOIO
UCCJIEIOBAHUSI U CBOMCTB KOMITO3HIIMH BYX (DYHKIIHIA,

CTPOUTh T'€OMETpUYEcKHe oOpa3bl ypaBHEHHUH M HEPABEHCTB HAa KOOPAMHATHOM
IJIOCKOCTH;

cBOOOJIHO ONIEPUPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUUYECKUX (DYHKITHIA;

OPUMEHSTh PYHKIIMH Il MOJIETTUPOBAHUS U UCCIIEIOBAHUS PEANIbHBIX MPOLIECCOB.

Hauana maTemaTH4ecKoro aHajimsa:

UCIIOJIb30BAaTh TMPOU3BOAHYIO JUJISl MCCleOBaHUSl ()YHKIMHW HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HauOOJbllee W HaWMEHbLIEe 3HAuYeHUs (QYHKIUU HEMpEepbIBHOM Ha
OTpE3Ke;



UCMOJb30BaTh IPOU3BOAHYIO JJIsi HAXOXKICHHUS HAWIyYlIero pelieHus B
NPUKIAJHBIX, B TOM 4YMCJIE COLMAJIbHO-d)KOHOMHYECKHX, 3aJadax, Ul OIpeleeHUs
CKOPOCTH M YCKOPEHHS IpoLecca, 3a1aHHOT0 (hopMysIoi niu rpadukoM;

CBOOOJIHO OIEpPHUPOBATH MOHATHSAMM: MEPBOOOpA3HAsl, ONPENENEHHBIH HHTErpal,
HAXOJUTh NMEPBOOOPa3HBIC AMEMEHTAPHBIX (YHKIIMA W BRIYUCISATH HHTETPa MO (hopMyIie
Hrrorona-JleiiOnumna;

HAXOJUTh IUIOIIAIU TUIOCKUX (QUTYP U 00BEMBI TEN ¢ TOMOIBIO HHTErpaa;

UMETh TPEJCTAaBIEHHE O MaTeMaTH4YeCKOM MOJEIUPOBAaHUM Ha IpPUMEpe
cocTaBlieHus AU epeHIUANbHBIX YPAaBHEHU;

pelmaTe NPUKIAJAHbIE 33Jayd, B TOM YHCJIE COLHUAIbHO-3KOHOMHUYECKOTO U
(u3nYecKoro xapakrepa, CpeicCTBaMU MaTEMATUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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