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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebuplii Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM U3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpelHero o0Iiero oOpa3oBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3yYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOy4YarOIIMXCSd Ha YPOBHE, HEOOXOIUMOM
I OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyIupyeT cBoOU
JTOCTHXKEHHUS B MaTeMaTH4eckoit popme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHajdn3a 3aKJIaJbIBacT
OCHOBY /I YCHEIIHOTO OBJAJICHUS 3aKOHAaMU (U3MKH, XUMHUH, OHOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTHUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BAaTh UX Ul JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPaKTHBIMU W JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYEeCKOro aHajlv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKA3bIBATh
YTBEPKJICHUS C TOMOLIBIO MHIAYKUMU U PacCyXAaTh NEAYKTHUBHO, HUCIOJIb30BaTh
0000IIeHNe W KOHKpETH3allnio, abCTparupoBaHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xonme usyuenus yueGHOro Kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIuecs: MOJIy4yaloT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOATEJBHOIO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEeaIbHbIX CHUTyaluH,
UHTEPIIPETAlUA  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJAIOIINMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

VY4eOHblll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Y4eOHbId MaTepuas, CHOCOOCTBYIOIIUN
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuky ydeOHOH
NeSTeNIbHOCTH, TpeOyroleld MNpOJOJDKUTENbHONM  KOHUEHTpAallud BHUMAHMS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHus anreOpe W HayalaM MaTeMaTHYeCKOTo
aHaJIM3a JIKUT ACSITeIbHOCTHBIN MPUHIUI 00yYESHHUS.

B crpykrype yueGHOro kypca «Anredpa W Havajla MaTEMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE TUHUN: «Yucna
U BBIUUCIEHUS», « DYHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOro  aHainu3a», «MHoXkecTBa U JIorTWKa». Bce OCHOBHbIE



COJIepKATEIIbHO-METOIMUECKUE JIMHUUA W3Y4YaloTCd Ha TMPOTSDKEHWH JBYX JIET
o0yueHUsI Ha YpPOBHE cCpeaHero oOiiero o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
JpyT ApyTa W MOCTENEHHO HACHIIASCh HOBBIMH T€MaMH W pasnenamu. J[aHHBIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeOuHSIET B cebe
COJiep)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMaTHUYECKUI aHAIHW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHICCKUM aIlllapaToM, Y HUX TOCIECIOBATEIBEHO POPMHUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyl0 MOJENb peajbHOU
CUTYaIlNH, PUMEHSTh 3HAHUSA, MTOJYYEHHBIE MPU W3YyYEHUN y4eOHOTO Kypca, s
pEIIeHUsI CaMOCTOSITENTFHO CHOPMYITHPOBAHHONW MaTEeMAaTUYECKOM 3a/1adu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
dbopMHUpOBaHrE HABBIKOB MCIOIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpazoBanmsi 0co0O€ BHHUMAHHE yHelseTcs (OPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHUH, BKIIOYAIONINX B Ce0S HCIIOJIb30BAHHUE Pa3TUIHBIX
dopMm 3amucu 4ymciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIIOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCJIOBBIC BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOMIMMCSI MHOXKECTBAa HaTypajbHBIX, IICIbIX,
palMOHAIBHBIX U JCHCTBUTEIBHBIX  YHMCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJIoM H3 O3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My creuu(pUuyecKkue 3aJaud M OIEepaluu: JIeJIeHHe Haledo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apu(METUYECKHUE OIepaIli, a TaKkxKe
W3BIICUCHUE KOPHS HATYPaTbHOW CTETIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHCEIL.
brnaronmapsi mocnemnoBatenbHOMY PACIIUPEHUIO KPYyra HCIOIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPHUMEHEHUS ISl PEIICHUs] pa3TUYHbBIX 3ajad
(dopMupyeTcsi mpeaCTaBICHUE O €IUHCTBE MATeMAaTHKH KaKk HayKd W €€ pojH B
MIOCTPOCHUU MOJICJICH pEeaNbHOrO MHUpPA, IIUPOKO HCIONB3YIOTCS O00OOIICHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pPEANU3YETCSd Ha MPOTSHKEHUH BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro OO0IIero o0pa3oBaHMs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIlIeHHE COOTBETCTBYIOLIMX 3anad. B
pe3ynbrate OoOydaromuecss OBJIAJAEBAIOT PA3IMYHBIMH  METOAAMH  PEIICHHS
pallMOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTENbHbIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
comepxkammx mapaMmerpsl. [lolydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TMpHU
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3aja4 U 3a]a4 Ha HaXOXKJIeHUE HauOOJbIINX U HAUMEHBIIUX 3HAYEHUIN (YHKIIHH.
JlanHast conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHME YMEHUMN
BBIMOJHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHus  pPaLMOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, & TaKXKE BBIPAKEHUU,
COJIepKalliuX CTereHu u Jorapupmbl. braromaps u3yueHUio anreOpanuecKkoro
Marepuajga IPOUCXOAWT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHU OOydaromuxcs, (OpMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyklieHui, pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AnreOpa
npegiaraeT 3(QQPEeKTUBHbIE HHCTPYMEHTBl JJI pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
SI3bIKA HAYKHU.

CopnepxarenbHo-MeToauueckas JuHUA «DyHKIMM U TpaQuUKU» TECHO
NEeperieTaeTcsd ¢ JPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 337a€T MOCJIEI0BATEILHOCTh U3YUEHUsl MaTepuaia. M3yueHue cTeneHHou,
MIOKAa3aTebHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIHMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelieHus 3a1ad U3 JPYrux yueOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM Oosblllioe BHUMaHUE
yaensercsa (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIAMU 3aBUCUMOCTH MEXKIY
pPa3NUYHBIMK BEJIIMYMHAMH, HCCIIEIOBATh MOJYy4YCHHbIE (YHKIHUHU, CTPOUTh UX
rpaduku. MaTtepuan 3TOH CoAepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HAaBBIKOB, ITO3BOJSIIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JinHUA «Hadana MaremMarnyeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPHUTH KPYI KaK MATEMAaTUYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYMHBIX OOYyYaromMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpaduku  CIOXKHBIX (YHKIMHA, OMNpEAeNATh MX HauOOJbIIME W HAaWMEHbIIINE
3HAYEHUA, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHHUsl TporeccoB. JlaHHas coaepkaTeiabHas JHUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENed peanbHbIX CHUTyaluH,
NO3BOJISIET HAXOIWUTh HAWIy4lllee pEUIeHWE B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHaiM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paclo3HaBATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHMKe M HcKyccTBe. OOydaromuecs y3HAIOT O



BBIIAIONINXCS PE3yIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOAUYeCKass TuHUS «MHOXKECTBa M JIOTMKa» BKIIFOYAET B
cebs  dNeMeHThl  TEOpUM  MHOXKECTB U MaTeMaTH4YeCKOW  JIOTHKH.
TeopeTnko-MHOKECTBEHHBIC TPEICTABIICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON
MaTEeMaTUKH U Tpe/jiaratoT Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINNA BCE
pasmensl  MaTeMaTHKd ©W  e€  TPWIOKEHWH, OHU  CBS3BIBAIOT  pa3HBIC
MaTeMaTUYECKUe AUCIUIUIMHBI U WX TPWIOKEHUs B enuHoe 1enoe. [loatomy
BaYKHO J1aTh BO3MOXKHOCTh 00YyUarOIIeMycsi IOHUMATh TEOPETUKO-MHOKECTBECHHBIN
S3BIK COBPEMEHHOW MaTeMaTHUKU M HCIIOJIb30BAaTh €ro i BBIPAKEHUS CBOUX
MBICIIeH. J[pyruM Ba)kKHBIM MTPU3HAKOM MAaTEMAaTHKH KaK HayKH CIeAyeT IMPHU3HATh
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWW U CIIEJOBAaHUE OIPEIACIEHHBIM
IpaBWjiaM  TOCTPOSHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00ydaromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHUIECKOTO MBIIIICHHUS.

B yuebHoM Kkypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENeH peaTbHbIX
CUTyallud, MCCIENOBAaHUS JTHX MOJENIEH C IOMOIIBIO ammapara anredOpbl u
MaTEMaTUYECKOr0 aHajiu3a, WHTEPIpPETAIy TMOJYyYEeHHBIX pe3ylbTaToB. Takue
3aJIaHMs BIUIETCHBI B KKIBIN U3 pa3/IeioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIb3YeTCs I pPEelIeHUs MPUKIaAHbIX 3anad. [lpu
pEelIeHNr  peambHBIX  NPAaKTHUECKUX  3afad  oOydaromuecs  pa3BUBAIOT
HAOJIIOIATENTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJb30BaTh  AaHAJIOTHIO, 0000ImaTh M KOHKPETHU3UPOBATH  MpoOJIeMy.
HesitenbHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHu3yeTcs B Mpoliecce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadana
MaTeMaTUYECKOTO aHATTU3ay.

Ha wusydenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yucya v BBIYUCICHUSA

Pammonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue npoou. [IpuMmeHeHue npoOeit U TPOLCHTOB s
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACIIEN 3HAHUM U PEATIbHOW KU3HMU.

JelictButenbHble 4Yuciaa. PanuoHanbHble W UPpAllMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy € JCUCTBUTEIBHBIMA  4YHCIaMd.  MOyIb
JNENUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpubmmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKpYIJIEHUS, IPUKUAKA U OLICHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenp ¢ uenbiM nokazateneM. buHom Herotona. Hcnosb3oBaHue
noaxosend GopMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT I PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JIECTBUTECIIbHBIM ITOKA3aTeIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. J[lecsTuyHble W HATypaJbHBIC
Jaorapu(pMsl.

CuHyc, KOCMHYC, TaHT€HC, KOTAaHI'€HC YKCIOBOIO apryMeHTa. ApPKCHUHYC,
ApKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE YpaBHEHUSI UM YpPaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHNE HEPAaBEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EIBbIX U APOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpEeMEHHOW. JleneHue MHOrodjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHoOrowiesnsl ¢  UEIbIMU
kodppunmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIpAKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

HppauunonansHbie YpPaBHEHUS. OcHOBHBIE METO/IbI pelLIeHus
MppallMOHAIBHBIX YPABHEHUM.

[TokazarenbHbie ypaBHeHUS. OCHOBHBIE METO/bl PEIICHUS IMOKA3aTEIbHBIX

YPaBHECHUU.

[Ipeobpa3oBanue BbIpaXEHHH, COEPIKALUX JOTapru(MBbI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHbIE TPUTOHOMETPHUUECKHE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAXKEHUI. PellieHre TpUroHOMETpUYECKUX YPAaBHEHU M.



Pemenne cucreM nMHENMHBIX ypaBHEHHH. Marpuma CUCTEMbl JIMHEHMHBIX
ypaBHeHU. Onpenenurenb MaTpuibl 2X2, €ro TeOMETPUUYECKHUU CMBICT |
CBOMCTBA, BBIUMCJIIEHUE €0 3HAYEHHMSI, TPUMEHEHUE ONPEACIIUTENS I pELIEHUs
CUCTEMbl JIMHEMHBIX YypaBHEHUU. PelieHue MNpUKIANHBIX 3a7a4 C IOMOIIbIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne DOCTPOCHHOW MOJENN €
MIOMOIIBIO MATPHI] U ONIPEJIETUTEIEH.

[TocTtpoeHnne maTreMaTUYECKUX MOJENEH PEAIbHOM CUTyalldd C MOMOIIBIO
YpaBHEHHI U HepaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJady M3 pa3IMyHbIX O0JacTel HayKu M pealbHOU
KU3HH.

DYyHKIUY U TPaPUKU

@Oyukius, crnocobbl 3amanus (QyHkuu. B3auMHO o00paTHBIe (QYHKIUU.
Komnoszunus @ysnkuuit. 'paduk QyHKmuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHUd (yHkuuu. Hynu QyHkmuu.
[TpomexxyTku 3HaKomocTossHCTBA. YETHBIE U Heu€THhIe QyHKIMH. [leprognyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbITee 3HaYeHUsT QYHKIIMHA HA IPOMEXKYTKE.

Jluneitnasi, KBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIMU. DJIeMEHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPaUKOB.

Crenennast pyHKIMSI ¢ HATYypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast U jorapupmuyeckas (yHKUHUUA, UX CBOMCTBA M TpaduKu.
Ucnonp3oBanue rpagukoB GyHKIHA 715 peIICHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAeSIEHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBJICHUSIX.
I'paduku peabHBIX 3aBUCUMOCTEHA.

Hauvana MaTeMaTH4eCKOro aHajamn3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMsS IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOU WHyKIIUH. MOHOTOHHBIE u OTrpaHUYCHHBIE
10CJIe0BATENbHOCTU. MCTOpHS BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reoMeTpuuecKasl mporpeccuu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIEH MeOMETPUUECKON
IIPOIPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yuncio €. Popmyiia ClI0KHbIX
OpoueHToB. Mcnonb30BaHWE MPOTPEecCUU JUIsl  PELICHHs peajbHbIX —3aJad
IPUKJIAJHOrO XapaKTepa.



HemnpeppiBHble (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (yHKUMA HENpephIBHBIX Ha oOTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 peleHus 3a1ay.

[lepBas u BTOpas npou3BoaHbie GyHKIMU. OnpeneneHne, reOMeTPUUEeCKUA U
(bu3HUeCcKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOM K TpaduKy QyHKIIUU.

[IpousBognbsie  3nemeHTapHblx  QyHKUud.  IIpousBoaHass  CyMMbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHokecTBa U JIOTHKA

MHoOkeCTBO, onepauuMu HaJ MHOXKECTBAMH M HX CBOMCTBA. Jluarpammbl
Oitnepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OIMCaHUs pEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHUU 3a1a4 U3 JIPYTHUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYE€CKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPAaBHEHMS.

11 KIIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u uenvie yucna. [I[pumeHeHne NMPU3HAKOB JECIUMOCTH LEIIbIX
gyucen, HauOonpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkinaa ais pemeHus
3a7a4 B LIEJIBIX YMCIIAX.

Kommnekcuble umncna. AnreOpaudeckas M TpUTOHOMETpUYecKas (GHOpMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMETHYECKHE Olepalud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMIIJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbLHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PenieHne TpuroHoMeTpuyeCcKruX HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUS TOKA3aTeIbHBIX W JIOTAPUPMUIECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UppaIlMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(OMUUYECKUX YPABHECHUIM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IApAMETPaMHU.



[IpumeHeHne  ypaBHEHMW, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pas3IMyHBIX o0JacTel HayKu M pealbHOU
KU3HH, UHTEPIPETALMS IOJTYUYEHHBIX PE3YIbTaTOB.

DOyHKUUHN U TpaduKu

I'paduk xommoszummu QyHkuil. ['eomerpuueckue o0pas3bl ypaBHEHHH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuroHomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl perieHUs ypaBHEHUN U HepaBeHCTB. ['paduyeckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsI MCCIEAOBAaHUSA IPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3a]ad U3 JAPYTHX yueOHBIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHajmn3a

[IpumeneHnre MPOM3BOTHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoknenue  HauOonblIero M HAMMEHBIIErO0  3HAYEHUU
HEMPEepBHIBHON (PYHKIIMH Ha OTPE3KeE.

[IprumeHeHne TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIero pELICHUS B
NPUKIAIHBIX 3a/a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (DOPMYIION WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3Hbix. IlepBooOpasHbie
anieMeHTapHbIX QyHKIi. [IpaBuiia HaxoxIeHUs TepBOOOPA3HBIX.

Hurerpan. I'eomerpruueckuit CMBICII HMHTErpaia. Brruucnenue
onpenenéHHoro uHrerpaia o ¢popmysie Herorona-JleiOnua.

[TpumeHneHnue uHTErpanga ajs HAXOXKIEHUS IUIOWAAel MIoCKUX ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEI.

[Ipumepsr pemenuit auddepeHunanbHbIX  ypaBHEHUNW. MareMmatuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MoMolIbl0 U depeHnantbHbIX
YPaBHECHUU.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKTAHCKOM MO3UIIMHK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O  WJI€Ha  POCCHUUCKOTO  OOIllecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPaXIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHWE JAYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MUPY, BKIIOYash 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA,

5) pu3YeCKOro BOCIIUTAHUSA:

cOpPMUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTH4YeCKHe 3HAHUS B
MHTEpEcax 3JI0pOBOT0 1 0€30MacCHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBbIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3udecKass aKkTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  NpodEeCCHOHAIBHOW  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymieit mnpodeccudn W pealn30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKON HaIpPaBJIC€HHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAIBbHON
Cpelbl, OCO3HAHUE TTI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOJieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [UIs pelieHust 3agady B 00JacTu
OKpY>Kalolle cpelbl, IUIAHUPOBAHUE IOCTYNKOB U OIICHKM HUX BO3MOXHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HaykKu Kak cdepbl UYeTOBEYECKON ACeSATENBHOCTH, JTAroB €&
pa3BUTUS M 3HAYMMOCTH JUISl DPa3BUTHUS I[MBUJIM3AIMH, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll KakK CpEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYKD M HCCIEIOBATEIBbCKYIO AEATEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble 1ornueckue AeiicTBMU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIIEHUH MEXKIYy MOHIATUSAMH, (POpMyIUpPOBATH
orpe/ielieHs] MOHATHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMS J1s1 0000IIECHUS M CPAaBHEHUS], KPUTEPUH ITPOBOIUMOIO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEYU;

JIeNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKIIOUCHUH 10 aHAJIOTHH;

IIPOBOJINTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BbIOMpATh Ccnocod pemeHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSITENIHO BbIJICJICHHBIX KPUTEPUEB).



ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT TO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MpoOiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYECKOro 00ObEKTa, SIBIICHHUS, MPOIECcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOSITeNIbHO (hOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAONIONEHMS, UCCIIEIOBAaHUS, OIIEHHBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpOLEcca, a TAKKE BbIJIBUIAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH JAeULIUTHI MHPOpPMAIIMH, JaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3MPOBATh W WHTEPIPETUPOBATh WH(DOPMAIIMIO DPA3TUYHBIX BUIOB U
dbopM npeacTaBICHHUS;

CTPYKTYpHUpPOBaTh HMH(OpPMAIUIO, MPEJICTABIATh, €€ B pa3uyHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh nHpopMau 1o CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA

OO0menune:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHWS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH I10JIy4EHHBIN pE3yJIbTaT;

B XOJI€ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAe€MOIl TEMBI,
npobsieMbl, peliaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELIEHNs], COIMOCTABJISATh CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy»XKUBaTh Pa3IMuUEe U CXOJACTBO IMO3ULMUH, B KOPPEKTHOH (opme
(bopMyIMpPOBATH PA3HOTIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YAbTAaThl PEUICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEIO0BAaHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opmar BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTAlNN U OCOOEHHOCTEHN ayIUTOPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIAThH IIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOU MH(OpMAaIUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TIO3HABATENbHON  pedUieKCMH  KakK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKON 3a4auH;

NpPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, JaHHBIX,
HaWJICHHBIX ONMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJibTaTa IEJIU U YCIOBUSM, OOBSICHIATh TPUUUHBI
JOCTIKCHUS WJIM HEIOCTHKEHUSI PE3YJIbTaTOB JIESITEIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eITeJILHOCTD:

MIOHUMATh W HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUAYAIBHOU
paboThl MpU pEHIeHUH Y4YEOHBIX 3aJay, NPUHUMATh I€Jib COBMECTHOM
NEeSTEeNBHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI palbOT, [JOrOBapuBaThCS, OOCYXJaTh MPOIECC M pe3yJbTaT paboThI,
0000111aTh MHEHHUS HECKOJIBKHX JIIOACH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (0OCykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBbl» ¥ HWHBIE), BBIIOJHITH CBOK YacTb pabOThl U
KOOPJAUHUPOBATh CBOW JCHUCTBHUS C JPYTMMH YJ€HAaMH KOMAaH/IbI, OICHUBATh
KauyeCcTBO CBOETro BKJajJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMHU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHT CIEAYIONINE
peAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouell MporpamMmbl yueOHOIo
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucjia 1 BBIYUCTICHUSA:

CBOOOJTHO OIEpPUPOBATh MOHITHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPALHOHATBLHOE YHCIO0, MHOXKECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpoOM M TPOLEHTHI JUIsl pPEIIeHUs TPUKIAJAHBIX 3a/ad U3
PAa3IUYHBIX OTPACJEN 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSTh NMPUOIKEHHBIE BBIYMCIICHUS, TIPABUJIA OKPYTIIECHUS, PUKUIKY U
OLICHKY Pe3yJIbTaTa BBIYHUCIICHUN;



cBOOOZHO ONEpUpPOBaTh IIOHATHEM: CTENEHb C IIeJIbIM [OKa3aTeleM,
UCTIONB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YHCEN TSl PEIICHUs
NPaKTHYECKUX 3a7a4d U MPECTABICHUS JaHHbIX;

CBOOOJIHO OIEpPUPOBATh MOHITHEM: apU(PMETUYECKUN KOPEHb HATypalbHOU
CTETICHU;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OINEpPUpPOBaTh MOHATUSAMHU: JOTapudM dUHCTA, JECATHYHBIE U
HaATypaJbHbIC JIOTApUDMBIL;

CcBOOOZHO OMEpPUPOBATh MOHSITHSIMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHTE€HC
YHCIIOBOTO apTyMEHTa;

OTIEpUPOBATH MOHATUSAMHU: APKCHHYC, apKKOCHHYC U apKTAaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHIIbHBIC YPABHEHHUS U YpaBHEHUS-CIICACTBHS, PABHOCHILHBIC HEPABCHCTBA,

OPUMEHATh  pa3IUYHbIE  METOAbl  pEUIeHHs  pPalUOHAIBHBIX U
JIpOOHO-pAllMOHAIBHBIX YPABHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW INEepEeMEHHOMH,
MHOTOUJICH C MeIbMH KOd(pQUIIMEHTaMH, KOPHH MHOTOYJICHA, NPUMEHATH
JieJIeHue MHOTO4JIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUTS peIleHus 3a/1aY,

CcBOOOZHO oOmepupoBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONpPENeNUTEIh MaTpHUIbl 2 X 2 W ero TEeOMETPUYECKUU CMBICI,
UCIIOJb30BaTh CBOWCTBA ompeaenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HauyeHus,
NPUMEHATh ONPEACTUTENIN I PEIICHUS CHCTEMbl JMHEWHBIX ypaBHEHUH,
MOJICTUPOBATh PEANbHBIEC CUTYAIlMH C TIOMOIIbIO CUCTEMbI JIMHEHHBIX YpaBHEHUH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIN C TOMOIIBI0 MaTpPUIl W OINpPEICIUTENEH,
UHTEPIIPETUPOBATDH MOJYUCHHBIN pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHM [UIsi TNpeoOpa3oBaHUs
BBIPAXXEHNU;

BBITIOJIHATH NMPE0OPa30BAHMS YMCIOBBIX BHIPAXKEHHH, COJEPIKAIIUX CTEIICHH C
paloHaIbHBIM TTOKa3aTEeNIeM;

UCII0JIb30BaTh CBOMCTBa norapuMoB TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKECHUH;

cBOOOZIHO ONEpUPOBATh MOHATHUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
norapuMUUYECKre ypaBHEHHUS, HAXOAUTh UX PEUICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHEil;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUIA;

CBOOOZHO OMNEpUpPOBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOAuMbIe  (OpPMYJIbI  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJICIMPOBaTh pEalibHble CUTyallMd Ha S3bIK€ anreOpbl, COCTaBJIATH
BBIPQXKCHHSI, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, HCCIEA0BAThH
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMU U TpaduKH:

CBOOOJTHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3UIMsA GyHKUMNA, Tpaduk QyHKUIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJHO OTMEpPUPOBATH MOHATUSAMH: OOJIACTH OMPEACIEHUS U MHOMXKECTBO
3HaYeHUI QPYHKIMH, HYTU QYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOMHO OMEepUpOBaTh TMOHATHUSAMHU: YETHBIE W HEYETHBIC (DYHKIIHH,
nepuoanyeckrue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbI (YHKLIMH, HauOOjblllee M HAaUMEHblIee 3HayeHUue (YHKIUU Ha
IPOMEXKYTKE;

CBOOOIHO ONEpPUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATYPaJIbHBIM U
[ENbIM TIOKa3aTeneM, rpapuK CTENeHHOW (YHKIIMH C HATYpPaJIbHBIM W LEJIbIM
nokasarenieM, rpaduk KOpHsS N-Od CTENeHM Kak (YHKIMH OOpaTHOM CTENEeHU C
HaTYypaJIbHBIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMM: JIMHEIHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(GYHKIIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOZHO OMNEpUpOBaTh MOHATHAMH: IOKa3aTelpHas M Jorapudmuyeckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, HCHOJIB30BATh MX TpadUKU AJs PEHICHUS
YPAaBHEHHU;

CBOOOZHO ONEpUPOBATh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
oTpeieNieHue TPUTOHOMETPUIECKUX (DYHKIIUN YHCIOBOTO apTyMEHTa;

UCIOJb30BaTh TIpapuku (yHKUMH JUId  HMCCIEAOBAHUSA MPOLECCOB U
3aBHCUMOCTEH NpU pElIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpaXXaTh (JOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZHO ONepUpoBaTh MOHATUAMM: apumeThyeckas U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi MPOTPECCHs, THHEUHBIN U
HKCMOHEHILIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHUE
0 KOHCTaHTE;

UCTIOJIb30BaTh MPOTPECCUU JIs PEIICHUs peallbHbIX 3aJad MPUKIIATHOTO
XapakTepa,



cBOOOIHO ONEPUPOBATH MOHITUSIMHU: ITOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHNUs
NOCJIEI0OBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXJACHUS MAaTEMaTHYeCKOro aHajlM3a KakK aHaiu3a
OECKOHEUYHO MaJbIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: HEMNPEPBHIBHBIE (QYHKIHUH, TOYKU
paspsiBa rpaduka QyHKIIMHA, ACUMOTOTHI rpadrka GyHKIUH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKLHS, HENpEepbhIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a/1a4;

CBOOOJHO OIEpUPOBATh MOHATHSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIE
dbyHKIMU, KacaTenbHas K Tpaduky QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU
IBYX (QYHKIUH, 3HATh MPOU3BOJIHBIEC FJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (U3MYECKUN CMBICT MPOU3BOJHON s
peleHns 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOZHO  OMEpUpPOBaTH  TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, IPYU PEIICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MTOHATHUSIMU: ONpENIEIICHHUE, Teopema,
ypaBHEHHUE-CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JI0Ka3aTelIbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIONINE
IpPEeIMETHBIE PE3YJIbTAThl MO0 OTACJIbHBIM TeMaM paboyeill MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTIO aHAIU3a»:

Yucjia ¥ BBIYUCTICHHUSA:

CBOOOZHO ONEpUpOBATh TMOHATUSAMHU: HATypajJbHOE M II€JI0e  YHCIIO,
MHOECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJ[ u HOK HatypanbHbIX yncen s pemieHus 3a1ad, TpUMEHSITh
anroput™ EBKkiunaa;

CBOOOJHO OIEPUPOBATH IOHATUEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJHO OMNEPUPOBATh IMOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEICTABIATh KOMIUIEKCHBIE 4YHCia B airedpanyeckoil u
TPUTOHOMETPUUYECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE ONepaluy ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOMN IMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOOZHO ONEpUPOBATh MOHATHUSAMU: HppalOHAIbHbIE, MOKa3aTelIbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIIAATh OTOOp KOpPHEM TMpU PpELIEHUH TPUTOHOMETPUUECKOTO
YpaBHECHUS;

CBOOOZHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJIbI I8 PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIHOCTbh YPaBHEHUN U
HEPABEHCTB, PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHANBHBIX, HPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MHUYECKUX YPAaBHEHUI U HEPABEHCTB;

pelarb palMoOHaIbHbIE, VMppalUOHAIbHBIE, II0Ka3aTesbHbIe,
AorapuMHUYECKUe U TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
coepaKallye MOAYJIA U TapaMeTpBbl;

OPUMEHATH TpaduyecKue METOMbI ISl PeIICHUsI YPaBHEHUI U HEPAaBEHCTB, a
TaKKe 3aJ1a4 ¢ apaMeTpaMy;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDA)XXCHUs, YPAaBHEHMUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allapara anreopsl,
VUHTEPIIPETUPOBATD ITOJyYECHHBIN PE3yJIbTAT.

DYyHKIUU U TPaPUKH:

CTpPOUTH TpadUKM KOMIO3UIMM (YHKUMH C TIOMOIIbIO 3JIEMEHTApHOIro
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTb T'E€OMETPUYECKHE 00pa3bl YypaBHEHHMH M  HEpaBEeHCTB Ha
KOOPJAWHATHOM IIOCKOCTH;

cBOOOZHO ONEpUPOBaTh TMOHATHUAMHU: TpapUKH  TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (QYHKIUH i1 MOJCIUPOBAHMS W HCCICNOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCcKOro anajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUsI (PYHKIIMU HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaUMEHbIlIee 3HaUeHUsl (PYHKIIMM HEPEPhIBHON HA
OTPE3KE;

UCIIOJIb30BATh IIPOU3BOAHYIO Ul HAaXOXXICHUSA HAWIy4lIEero peLICHUs B
IPUKIAAHbIX, B TOM YHUCI€ COLUAIbHO-DKOHOMUYECKUX, 3ajayax, i
onpeseNieHUus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMysoN wiu
rpadukom;



CBOOOJTHO  OMEPHPOBATH TOHATHSAMHU: TIEPBOOOpa3Has, OMpeaeIEHHbBIN
WHTETpaj, HAXOJWTh IEPBOOOpA3HBIC AIEMCHTAPHBIX (PYHKIMH M BBIUYMCIATH
uHTerpan no popmyne Herotona-Jleitoauna;

HAXOJWTH IIOMIAIN TUIOCKUX GUTYP U OOBEMBI TENT C TOMOIIBIO MHTETPAJIa;

UMETh TPEACTABICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUU Ha TMPUMEPE
cocraBneHus nudepeHIuanbHbIX YpaBHCHHUI;

penath TPUKJIAAHBIC 3a7a9d, B TOM YHUCJIE COIHAIBHO-DKOHOMHYECKOTO U
(U3NIECKOTO XapaKTepa, CpeCTBAMH MaTEeMaTHICCKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumeHnoBaHue pa3aesioB u
TeM NPOrpaMMbl

KoauuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

MHOX€ECTBO 1€HCTBUTEIIBHBIX
yucen. MHOrO4JIeHslI.
PanvoHanbHbIE ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JINHEVHBIX YPaBHECHUH

24

OyHKIUYN U TpapuKu.
CrenenHast GyHKLUSA C LETBIM
MOKa3aTeneM

12

ApudmeTnueckuii KOpeHb
N-O¥ CTENEHH.
HppaunoHaibHble ypaBHEHUS

15

IToka3zarenbHast QyHKIHSL.
IToka3aTenbHble ypaBHEHUS

10

Jlorapudmuueckas pyHKIHUS.
Jlorapupmuyeckue ypaBHEHHUS

18

Tpuronomerpuueckue
BBIPAKCHUS U YPABHEHUS

22

TlocnenoBaTenbrHOCTH U
MPOrpeccuu

10

HenpepeiBHble (QyHKIINY.
IIpounsBoaHas

20




[ToBTOpeHme, 0600mIEH e,
CHCTeMaTH3alis 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOITPAMME

136

10




11 KITACC

KosmuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jieioB U (uudposbie)
n/m | TeM NporpamMmbl Bcero Kontpoarnpie | Mpaxruteckue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypesI
1 Hccnenoanue GhyHKINMA ¢ ” |
MTOMOIIIBIO TIPOU3BOTHON
2 [TepBooOpasHas 1 HHTETpaI 12 |
I'paduku
TPUTOHOMETPHUYECKHIX
3 hyHKIMA. 14 1
Tpuronomerpruueckue
HEpPaBEHCTBA
Hppaunonanbhsie,
4 MOKa3aTeIbHBIC U 24 |
norapu)MUIECKHe
HEpaBEHCTBa
KommnekcHeie uncia 10 1
HarypanbHblie u 1ienble ynucina 10 1
CucreMsl palioHaIbHbIX,
. UppalMOHATBHBIX 12 |
MOKa3aTeIbHBIX U
J0rapu(PMUUECKUX YpaBHEHUN
8 3agayu ¢ mapaMeTpamu 16 1
9 [ToBTOpEeHME, 0000IIEH S, 16 )
cUCTeMaTH3alys 3HaHHUM
OBUIEE KOJIMYECTBO YACOB 136 10 0
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