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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOubiii Kypc «Anredpa U Hadajsa MaTeMaTHYECKOTO aHAU3a» SIBISIETCS OJHUM
U3 HanOoJjee 3HAYMMBIX B IPOrpaMMe CpeJHEero oO0IIero oOpa3oBaHUs, MOCKOIbKY, C
OJIHOM CTOPOHBI, OH OOECHeYMBAET HMHCTPYMEHTAJIbHYIO 0a3y [UIsl HM3y4yeHHUs BCEX
€CTECTBEHHO-HAY4YHBIX KypCOB, a C JApPYyrol CTOpOHBI, (OpMHUpYET JOrHYecKoe U
abCTpakTHOE MBbINUIEHHE OOYy4YalolUXCsl Ha YpOBHE, HEOOXOOUMOM JJIi OCBOECHHS
UH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH W JPYrMX JUCHMIUIMH. B
paMKax JaHHOro y4eOHOro Kypca oOyyarouiyecs OBJa/Je€BalOT YHHUBEPCAIbHBIM S3bIKOM
COBPEMEHHON HayKH, KOTopas (GOpMyJIuMpYyeT CBOM JOCTH)KEHHS B MAaT€MaTUYECKON
dopme.

VY4eOHbIil Kypc anredpbl 1 Ha4all MaTEMaTHYECKOrO0 aHaIM3a 3aKJIabIBAE€T OCHOBY
JUIS YCIIEIIHOTO OBJAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OWOJIOTUH, IOHUMAHUS
OCHOBHBIX TEHJEHUUN pa3BUTHUA SKOHOMUKHM M OOIIECTBEHHOM JKU3HM, IO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX LIU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCMOJIb30BaTh UX JUIS AajibHEimero oopa3oBaHusl U B MOBCEJHEBHON XU3HU. B TO ke
BpeMs OBJIaJIeHUE AaO0CTPAKTHBIMU U JIOTMYECKH CTPOTMMHU KOHCTPYKIUSIMU anreopbl U
MaTEMaTU4YECKOr0  aHajlW3a  pa3BUBAaeT YMEHHME  HAxOIUTh  3aKOHOMEPHOCTH,
000CHOBBIBATh HUCTHUHHOCTb, JIOKa3bIBaTh YTBEPKIACHUS C TOMOLIBI0 HHAYKIMH U
paccyxnaTb  JEAYKTHBHO,  HMCIOJNB30BaThb  0000OIIEHHME U KOHKPETH3AlHIo,
abcTparupoBaHue U AaHAJIOTHIO, (POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIILIICHUE.

B xone usyuenus yueOHoro kypca «Anredpa v Hadajla MaTeMaTHYeCKOTO aHaIu3a»
oOyuaromyecs MoJy4aioT HOBBIM OMBIT PEIIEHUs IPUKIATHBIX 337a4, CAMOCTOATEIHHOTO
NOCTPOCHMUSI MATEMaTHYECKUX MOJIeNe  pealbHbIX CHUTyalud, WHTEpIpeTauu
NOJIyYEHHBIX PELIEHUH, 3HAKOMATCS C IPUMEPAMH MaTEMATHUECKUX 3aKOHOMEPHOCTEN B
NpUpoOJie, HAyKe M HMCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTUYECKUMHU OTKPBITHSIMHU U UX
aBTOpPaMHU.

VY4eOHbIl Kypc 007aaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHLUAJIOM,
KOTOpBI  peanu3yercs Kak uepe3  y4yeOHBI  marepual, CHoCOOCTBYIOIIMN
(dopMHpOBaHHIO HAYYHOTO MHPOBO33PEHHUS, TaKk U dYepe3 crneuupuky ydeOHOM
NESATENbHOCTH,  TpeOyromed  MPOJOJDKUTENbHOM  KOHIEHTPAallMd  BHUMAaHUA,

CaMOCTOSITEIIbHOCTH, AKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3yJIbTaT.



B ocHoBe Meromukum oOydeHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHaH3a
JICKHT JESTEIHHOCTHBIN MPUHITUT O0yYEHUSI.

B crpykType yueOHOTO Kypca «Anredpa M Havajga MaTEMaTHYSCKOTO aHAIN3a»
BBIJICJICHBI CIICTYIONINE CONEePKATSIbHO-METOINICCKUE TMHUU: «UHCTIa U BRIYUCIICHUS,
«DyHKIIMK U Tpadukm», «YpaBHEHHS M HEpaBeHCTBa», «Hawama maTtemaTtudeckoro
aHaim3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIC COJIEPKATEIHLHO-METOIUICCKUE
JVWHUMA W3YYal0TCS Ha MPOTSHKCHUU JBYX JIET OOydYeHHUs Ha YPOBHE CpEIIHEro OOIIero
00pa30BaHuUsI, €CTECTBEHHO JOTOJHSS OPYT Ipyra W MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu W pasnenamu. J[aHHBIH y4eOHBIM KypC SIBISICTCSI MHTETPATUBHBIM, TTOCKOJBKY
o0benuHsAET B ceOe copepkaHne HECKOIBKMX MAaTeMaTHYCeCKHX TUCIMILINH, TAKHUX Kak
anreOpa, TPUTOHOMETPHSI, MaTEMAaTHICCKUIN aHAIN3, TECOPUS MHOXKECTB, MaTeMaTHIeCKas
joruka u napyrue. [Io Mepe TOro kak oOydYaroIIuecs: OBJIaJEBAIOT BCE Oosiee IMUPOKUM
MaTEMaTHYECKUM  almapaToM, Yy HHX  TOCIeAOBaTeabHO  (opMmHpyeTcss U
COBEpPIICHCTBYETCS YMEHHUE CTPOUTh MATEMAaTUYCCKYIO MOJICNb PEaJbHOW CHUTYaIlWH,
NPUMEHATh 3HAHUS, TOJYYCHHBIE TPU H3YYCHHH YYEeOHOTO Kypca, Ui pEIICHUs
CaMOCTOATENbHO  C(HOPMYTUPOBAHHOW  MaTEeMAaTHYECKOW  3aJadd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenbHO-MeTOMYECKass JuHAA «UWcna W BBIYMCICHHS 3aBEpIIacT
dbopMHpOBaHNEe HABBIKOB MCTIOJIB30BaHUS JIEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYATO
Ha YPOBHE OCHOBHOT0 0011ero oobpazoanusi. Ha ypoBHe cpeaHero o0iiero oopa3zoBaHus
ocoboe BHHUMaHHE ynemnsieTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYHCICHUH,
BKJIFOYAIOIINX B ce0sl MCIONB30BAHUE PA3IMYHBIX (OPM 3alKCH YHCIa, YMEHHE JeNaTh
TPHUKHUKY, BBITIOIHATH MPUOIMKEHHBIC BRIYMCIICHUS, OIICHUBATh YHCIIOBBIC BBIPAYKEHUS,
paboTaTh C MaTeMaTHMYEeCKHMMH KOHCTAaHTAMH. 3HAKOMbBIE OOYYaroIIMMCS MHOXECTBa
HATYpalbHBIX, IEIBIX, PAIlMOHATBHBIX M JCHCTBUTCIBHBIX YHUCEN JOIOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YMCel. B KaXIOM M3 ATUX MHOXKECTB PaccMaTpUBAIOTCS
CBOWMCTBEHHBIC €My crenupudeckue 3aJadyd | OlNepanuu: JeJieHHe Haledo,
OTIEpUPOBAHME OCTAaTKaMHW Ha MHOXECTBE IIeJIBIX 4YHCENl, O0COoOble CBOICTBA
paIMOHANBFHBIX W HMPPAIMOHANBHBIX YHCEN, apu(MeTHUeCKHe OIepanuu, a TakKke
U3BJICYCHUEC KOPHS HATYpPaJIbHOM CTENEHW Ha MHOXXECTBE KOMILICKCHBIX YHCEI.
bnarogaps mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONB3YyeMBIX YHCET U

3HAKOMCTBY C BO3MOXHOCTAMH HX IPUMCHCHHA I PCHICHUSA PA3JIMYHBIX 3a1a4



(bopmupyeTcs NpeACTaBIEHUE O €IUHCTBE MAaTeMaTUKM KaK HaykKu M e€ poju B
NOCTPOEHUH MOJENEH peanbHOTO MHpa, IMUPOKO HCIONB3YIOTCS 00001meHne u
KOHKPETHU3aLIHs.

JInnus «YpaBHEHUS U HEPABEHCTBAY PEANM3YETCs HA MPOTSHKEHUN BCEr0 00yUYeHUs
Ha YpPOBHE CpeJHero oomero oOpa3oBaHus, IOCKOIbKY B KaIoM paszzene IIporpammsl
IPEeIyCMOTPEHO PEIICHWE COOTBETCTBYIOIIMX 3ajady. B pesynapTaTe oOywarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMM METOJAMHU PEIICHHUsS PalUOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHBIX, JIOrapUPMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJ]ay, COoAepKalMuX napamerpsl. llosydyeHHbIE yMEHHsS MIHPOKO
UCTOJB3YIOTCS MPU UCCIEIOBAHUN (PYHKLIUN C IMOMOIIBIO NMPOU3BOJHOMN, IPU pPEIICHUU
NPUKJIAJHBIX 3aJa4 U 33Ja4 Ha HAXO0XJACHHE HAauOOJbIIMX M HAUMEHBUIMX 3HAYCHUH
¢yukuuu. JlaHHas conepikaTelibHAas JMHHUS BKIIOYaeT B cebsd Takke (HopMuUpOBaHUE
YMEHUI BBINOJHATH pacuy€rbl 1o ¢opMynaM, MpeoOpa3oBaHUs palUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BBIPAKEHUH,
colepKallluX cTerneHu u Jjorapumel. brarogaps wu3ydeHuro anredGpandyeckoro
MaTepuaga MPOUCXOJIUT JalbHEWIee pa3BUTHE AJITOPUTMHYECKOr0 M aOCTPaKTHOTO
MBILUIEHUS! 00y4Jaronmxcs, GOpPMUPYIOTCS HAaBBIKU JI€yKTUBHBIX PACCYKICHUM, pabOThI
C CUMBOJIbHBIMH (POpMaMHM, MPEICTABICHHUSI 3aKOHOMEPHOCTENH M 3aBHCHUMOCTEH B BUJE
paBEeHCTB W HepaBeHCTB. AunreOpa mnpemnaraetT 3(QQEKTUBHBIE WHCTPYMEHTHI IS
penIeHus NPakKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aa4, HAMJSAAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

ConepxxartenbHo-MeToudeckass  JuHUA ~ «DyHKIMH U TpaQuUKW»  TECHO
NEeperieTaeTcsl ¢ APYrUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  IOCIENOBATEIbHOCTh  M3y4YeHUs  marepuana.  M3ydyeHue  CTENEHHOH,
MOKAa3aTeIbHOM, Jorapu@Muueckodl W TPUTOHOMETPUUECKHX (YHKUUN, UX CBOMCTB U
rpaduKoB, UCMOJB30BaHHE (QYHKUMUA JUIS peHIeHds 3ajad M3 JIpYyrux ydeOHbIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIN30M, TaK U C
peleHrueM YpaBHEHMH M HepaBeHCTB. [Ipu 3Tom Oonblioe BHMMaHUE YJIEISIETCS
(dopMHUpOBaHUIO yMEHHS BBIpaXKaTh (OPMyJaMU 3aBHCUMOCTH MEXKAY pPa3IUYHBIMU
BEJIMYMHAMU, HCCIEAOBATh MOJy4YeHHble (YHKIUHU, CTPOUTh WX Tpaduxu. Matepuan
ATOW COAEPKATEIBHON JIMHUYU HALICJICH HAa Pa3BUTHE YMEHUM U HAaBBIKOB, IO3BOJISIOLINX

BbIpa’XXaTb 3aBUCHMOCTHU MCXKIAY BCIMYHMHAMU B paanquﬁ (bOpMeZ aHaHHTquCKOﬁ,



rpaduveckoit u ciaoBecHOW. Ero m3yueHne cmocoOCTBYET Pa3BUTHIO aTOPUTMHUUECKOTO
MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHUI0 U KOHKPETU3AINH, UCTIOJIb30BAHUIO AaHAJIOTHHA.

ConepxarenbHass JuHMS «Hauvama wMaTeMaTM4ecKoro aHajin3a» IO3BOJISIET
CYHIECTBEHHO pAaCIIUPUTh KPYr KaKk MAaTEMaTHYECKHX, TaK M MPUKIATHBIX 3a/]ad,
JIOCTYITHBIX 00yYaromuMcsl, TaK KaK y HUX TMOSBISIETCS BO3MOXHOCTh CTPOUTH rpaduKu
CJIOKHBIX (PYHKIUM, ONIPENENATh UX HAUOOJIbIINE U HAUMEHbBIINE 3HAYEHUS, BEIYUCIISITh
miomand Guryp u o0bEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHHUs TpolieccoB. JlaHHas
coep)KaTeabHas JUHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHUSI MaTEMAaTHYECKHUX
MOJENEN pEaJbHbIX CHTyallMd, MO3BOJISIET HAXOAUTh HAWIYYIEEe pEIICHUE B
MPUKJIAAHBIX, B TOM YHCJE COLMAIbHO-PKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBAaMH MAaTEMaTHYECKOrO0 aHalih3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,
(bOpMaTbHO-TIOTHYECKOTO W KPEaTUBHOTO  MBINIICHUS, (OPMHUPOBAHUIO YMEHHI
pacro3HaBaTh MPOSBIECHUS 3aKOHOB MAaTEMATHUKH B HAayKe, TEXHHKE H HCKYCCTBE.
OOyuJaroryecss y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTaxX, MOJYYCHHBIX B XOJ€ Pa3BHTHS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToauYecKast TMHUSL «MHOXKeCTBa U JIOTHMKa» BKJIOYaeT B cels
AJIEMEHTHI TEOPUU MHOMKECTB U MATEMAaTHYECKOW JIOTMKHU. TE€OpETUKO-MHOKECTBCHHBIE
MPEJCTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTUKH W MPeAIararor
HanboJiee yHUBEPCAIbHBIN S3BIK, OOBEIMHSIONIMNA BCE pa3/eibl MaTeMaTHKH W e€
MPUJIOKEHU, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCIUIIMHBI U UX MPHIIOKECHUS
B enuHoe Ienoe. [loaToMy BaXHO JaTh BO3MOXKHOCTh OOydYaromemycs TOHHMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTHUKU M UCMOJIb30BaTh €ro IS
BBIPAXKEHUSI CBOMX MbICIEH. [[pyrumM BakKHbBIM NPU3HAKOM MATEMAaTUKW KaK HayKH
cleayeT TMpu3HATh CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHHMH U  CJeJOBaHUE
ONpeAeIEHHBIM MpaBUJIaM TOCTPOCHUSI JI0KA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEMaTHYEeCKOW  JIOTUKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTHUECKOTO  MBINIICHUS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXICHUS HAa OCHOBE JIOTHUECKUX
npaBwI, GOPMHUPYET HABBIKM KPUTHUECKOTO MBIIIIJICHUSI.

B yuebGHOM Kypce «Aunrebpa v Hadalla MaTeMaTHYEeCKOTO aHAJIN3ay MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJEIMUPOBAHUS, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBAThH
(GbOpMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIEIECH peaabHBIX CUTYyallMil, HCCIICOBAHUS

ATUX MOJICJIEeH C IIOMOIIbBIO arriapara anre6pLI n MAarcMaTu4dCcCKOIro aHajJn3a,



UHTEPIIPETAIIMN TIOJYYCHHBIX pEe3yJIbTaToB. Takue 3aqaHusl BIUICTCHBI B KaXKIbIA W3
pa3nernoB MpOrpaMMbl, TOCKOJIBKY BECh Marepuan y4eOHOro Kypca IIUPOKO
UCIIONIb3YETCA JUIA  pEIICHUS MNPUKIATHBIX 3a7ad. [IpM  pelmeHuu  peaabHBIX
MPAKTUIECKUX 3a7a4 00ydJaroIuecss pa3BUBAIOT HAOIIOAATEIEHOCTh, YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJb30BaTh  aAHAJIOTHIO, 0000IIaTh U
KOHKPETU3UPOBaTh TpoOsieMy. JlesTeNbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPHUKJIAJHBIX 3a7ad OPraHM3yeTCs B IPOIlecce M3YYEHHUS BCEX TeM YYeOHOro Kypca
«AureOpa ¥ Havajga MaTeMaTHYECKOTO aHATM3ay.

Ha m3yuenume ydeOHOTO Kypca «AnreOpa M Hadalia MaTEeMAaTHYECKOTO aHAIIA3ay
otBoauTcs 272 daca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136

4yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE M JAECATUYHbIE ApoOU, IPOLEHTHI,
OecKoHeuHble nepuoanyeckue apoou. IlpuMeHnenne nqpoOeil U MpOLEHTOB ISl pEeLICHUS
NPUKJIAJHBIX 3a/1a4 U3 PA3IMYHBIX OTPACIIEC 3HAHUHI U peabHON KU3HH.

[JeiictBurenbHble  yucnaa.  PanpoHanpHblE W HMPPALMOHAIBHBIE  YHUCIHA.
Apudmernyeckue onepauun ¢ AeHCTBUTEIbHBIMU YUCIaMH. Moaynb EeHCTBUTEIBLHOTO
yucia 1 ero cBoiictsa. [IpubnmkéHHble BEIUMCICHUS, TPABUIIA OKPYTJICHUS, PUKUIKA U
OLICHKA Pe3yJIbTaTa BHIYMCIICHHI.

Crenenp ¢ nensiM nokasareneMm. bunom Herorona. Mcnone3oBanne nonxonsmei
GOopMBbI 3amUCH JEUCTBUTENBHBIX YHMCEN JMJI pEIICHUs MNpPaKkTUYEeCKUX 3adad |
IPEICTABICHUS JAHHBIX.

Apudpmernyeckuil KOpeHb HaTypaJIbHOM CTETIEHU U €ro CBOICTBA.

CreneHp C palUOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHCTBUTENBHBIM IIOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jsorapupma. JlecaTuuHble U HaATypajibHbIE
JorapuQMmsl.

CuHyC, KOCHMHYC, TAaHI'€HC, KOTAaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHI'€HC YUCIOBOTO apIyMEHTA.

YpaBHEeHUsS] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MPe0Opa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHUSI.
PaBHOCWIIBHBIE  ypaBHEHHs W ypaBHEHMsA-CIEACTBUA. HepaBeHCTBO, pelueHue
HEpaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUS LEIBIX W JIPOOHO-PAlMOHAIBHBIX ypaBHEHHH U
HEpPaBEHCTB. MHOTOYIEHBI OT OJHOM NEPEMEHHON. J[eleHne MHOrowieHa Ha MHOTOYJIEH
¢ octatkoM. Teopema be3y. Muorousens! ¢ ueiasimu kodpdunmentamu. Teopema Buera.

[TpeoGpazoBaHus YUCTOBBIX BhIPAXKEHUH, COAEPKAIINX CTENIEHU U KOPHHU.

WppaunonanbHble ypaBHEHUs. OCHOBHBIE METOJbl PELIEHUS HPpPaLMOHAIbHBIX
YPaBHEHMM.

[ToxazaTenpHble ypaBHeHHs. (OCHOBHBIE METOJbl PEIICHUS I10KAa3aTEJIbHbBIX

YPaBHEHHUU.



[TpeoGpazoBanue BoIpaKeHH, COAEpKAIINX JIOTapU(MBI.

Jlorapudgmuueckue ypaBHeHHS. OCHOBHBIE METOJbI PEIHICHUS JOrapuPpMUUECKUX
YPaBHEHHUM.

OcHOBHbIE TPUTOHOMETPUUYECKHUE (bopMyIIbL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PellieHne TpUroHOMEeTpUYECKUX YPaBHEHHM.

Pemenne cucreM JIMHEWMHBIX YypaBHEHUW. Marpuua CHUCTEMBl JIMHEWHBIX
ypaBHeHu. OmnpenenuTenb MaTpUlbl 2X2, ero Te€OMETPUYECKH CMBICT U CBOMCTBA,
BBIYMCIICHUE €ro 3HAYEHMs, IPUMEHEHHE ONpPENENUTENs [Jis PELIEHUS CUCTEMBbI
JUHEWHBIX ypaBHEHUU. PellleHne NMpuKIaIHbIX 3a7a4 ¢ NOMOIIBI CHUCTEMBI JIMHEMHBIX
ypaBHeHul. HccinegoBaHWe TOCTPOCHHOM MOJENW € MOMOIIBI0  MaTpUll U
OIPEICIIUTENEH.

[locTpoeHHEe MAaTEeMaTUYECKUX MOJCIEH peaJbHOM CHUTyallud C [OMOIIBIO
ypaBHEHUW U HepaBeHCTB. lIpuMeHeHHe YypaBHEHMI U HEpPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 ¥ 331a4 U3 pa3jINdHbIX 00JiacTell HAayKu U pealbHOU KU3HU.

DyHKIMU U TPAPUKH

OyHKIKA, CmocoObl 3amaHus (QyHKOMH. B3ammHO oOpaTHbIE  (YHKIHH.
Komnozunus ¢ynxuuid. I'paduk ¢pyHkiuu. DneMeHTapHble Ipeodpa3oBaHus rpa@uKoB
byHKIIUH.

OO6unacte ompezeneHds W MHOXECTBO 3HaueHUW ¢yHkuuu. Hynmu dyskumu.
[TpomexyTku 3HaKOmMOCTOSTHCTBA. YUE&THhIe W Heu€THble GyHKUIMU. [lepuomnyeckue
¢bynkuuu. [TpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DyHKIUH.
Haubonbiee n HaumeHbIee 3Ha4eHust GyHKIMHA HA TIPOMEKYTKeE.

JluneitHasi, KBaapaTH4Has U JpOOHO-IMHEHHas (QyHKIUHU. DJIEeMEHTapHOe
HCCJIeIOBAaHUE U MOCTPOCHUE UX IPaPUKOB.

CreneHHass (yHKIMS C HATypaJbHBIM M IIeNbIM Toka3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHu Kak (yHKUHUHW OOpaTHOM CTENEHU C
HaTypaJbHbIM [TOKA3aTEJIEM.

[TokazarenpHass W jorapu@muueckas (yHKIHHU, HUX CBOWCTBA M TIpaduKu.
Hcnonp3oBanue rpadukoB GYHKIHH U peICHUs] YPaBHEHUH.

Tpuronomerpuueckass OKpyXKHOCTb, OTNpeAeIeHNEe TPUTOHOMETPUIECKIX (DYHKITHI

YHCIIOBOTO apryMEHTA.



OyHKIMOHATIbHBIE 3aBUCUMOCTH B pealibHBIX Mpoleccax u siBneHusx. ['paduxu
peanIbHbIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaJIu3a

[TocnenoBaTenbHOCTH,  CIMOCOOBI  3a/JaHus  TOcleoBaTeNnbHOCTel.  MeTton
MaTeMaTHUYECKOM HWHAYKIMU. MOHOTOHHBIE W OTPAaHUYECHHBIE I1OCIJIECIOBATEIBHOCTH.
HcTopusi BOBHUKHOBEHHS] MATEMAaTHYECKOI0 aHaIN3a KaK aHalin3a 0ECKOHEYHO MaJlbIX.

Apudmerndeckas U reoMeTpuyeckas IMporpeccud. beckoHeuHO yObIBaromias
reoMerpuueckass mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccu. JIMHEMHBIM M 3KCNOHEHUUAIbHBIM pocT. Yucino e. dDopmyna CIOXKHBIX
IIPOLICHTOB. VCnoyib30BaHNE MPOTPECCHU U1 PEIICHUS PEABHBIX 3a]a4 IPUKIATHOTO
XapakTepa.

HenpepbiBHble (yHKIMN U UX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI IpadUKOB
dbynkiuii. CBoiicTBa (YyHKIMN HEMPEephIBHBIX HA OTpe3ke. MeToa HMHTEpBAlOB IS
perieHus: HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (YHKIMU JUIs perieHus
3azay.

[lepBass u BTOpast mpousBogHBIE (QyHKIMHU. OmpeneneHre, TeoOMETPUUYECKUN U
(bu3nyeckuii CMbICI TPOU3BOIHOM. Y paBHEHUE KacaTeabHOU K rpaduKy (QyHKIIHU.

[TpousBonHbIe 3neMeHTapHbIX (yHKUUN. [IpousBomHas CyMMbl, MpPOU3BEICHUS,
YACTHOTO U KOMITO3UITUU (DYHKITHH.

MHuoxecTBa M JIOTHKA

MHOKecTBO, Olepaly HajJ MHOXECTBaAaMU M MX CBoWcTBa. Jlmarpammsl Ditnepa—
Benna. IlpuMeHeHHne TEOPETHKO-MHOYKECTBEHHOIO ammapara Uil ONKCAHUS pealbHbIX
MIPOIIECCOB U SIBJICHUIA, TIPH PEIICHUH 33/1a4 U3 JPYTHX yUYeOHBIX PEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCWIBHBIE YPABHECHHUS.

11 KJIACC

Yucaa u BIYMCJICHUS

Harypanbnbie u nensie uncina. [[pumeHeHre npu3HaKkoB JACIMMOCTH LEJbIX YHCEN,
HauOobpImiA o0l nenurens (nanee — HOJ) u Hammensiiee obree kpaTtHoe (janee —
HOK), ocratkoB o mojynto, airopurma EBkiinaa uist peieHus 3a7ad B [eJIbIX YHhCliax.

KommekcHeie uncna. AnreOpandeckas U TpUTOHOMETpuueckas (GopMbl 3amucu

KOMIIZICKCHOT'O 4HCJIa. ApI/I(bMeTI/I‘-IeCKI/IC oncpannn € KOMIUICKCHBIMU YHUCJIAMU.



N300paxeHne KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOW IutockocTH. Popmyrna Myaspa.
KopHu N-oi1 creneHn U3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHne KOMIUIEKCHBIX YHMCENl UL
penieHns (pU3NIEeCKuX U FreOMETPUUECKUX 3a/1ad.

YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHECHHU c IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellleHne TpUroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/Ibl PEILIEHUS TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI pEUIEHUS CHCTEM W COBOKYIHOCTEM palUOHAIBHBIX,
UppalMOHAJIbHBIX, TOKA3aTEeNbHBIX U JIOrapu(PMUUECKUX YPaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU.

[IpumeHeHre ypaBHEHMH, CHUCTEM W HEPABEHCTB K PEUICHUI0 MaTeMaTHYECKHX
3aJa4 W 337a4 M3 PA3IMYHbIX OOjacTed HAyKHM M peabHOW KU3HU, WHTEpIIpeTalus
IIOJIyYE€HHBIX PE3YJIHTATOB.

DOyHKIUM U TPaPUKH

I'padpuk kommosunmu (yukmmii. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJANHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUU, KX CBOMCTBA U TrPapUKH.

['padmueckue MeToAbl pelleHus ypaBHEHUM 1 HepaBeHCTB. ['paduueckue MeTozbl
peILIeHNs 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (GYHKIMA  JUI1  UCCIEAOBAaHUS  IPOLECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MpU pEHIeHUH 3aJad U3 JAPYTrux ydeOHBIX
MIPEIMETOB U PEATBHOMN KU3HU.

Havana matemaTu4eckoro anajamusa

[IpumeHeHne MPOM3BOJHONW K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxaenue HauOONbIIEr0O M HAMMEHbBIIETO 3HAYEHWH HENpepbIBHON
(byHKIIMM HA OTpE3KeE.

[IpumeHeHre NPOU3BOAHOW JUIsl HAXOXKJIEHUS HAWIy4yllero peleHus B
MPUKIAIHBIX 3a/1adax, s ONpEETCHUss CKOPOCTH U YCKOPEHUs Ipoliecca, 3aJaHHOrO

bopmymoii nnu rpadpukom.



[TepBooOpa3Has, OCHOBHOE  CBOWCTBO  mepBooOpasHbIX.  IlepBooOpasHble
alIleMEeHTapHbIX QpyHKUIMH. [IpaBuina Hax0X1eHUs TIEPBOOOPA3HBIX.

WNuTterpan. ['eomeTrpudecknii CMBICI HHTETpana. BeluucieHue onpeaes€éHHoro
uHTerpana mo ¢popmyne Herorona-JIeionmua.

[IpumeHeHre MHTErpana A HaxXOKIEHUS IUIOIAJeH IIOCKUX QUryp u o0bEMOB
reOMETPUYECKUX TEN.

[Tpumepsr  pemennii  nuddepeHunanbHbIX  ypaBHEHHW.  MaTtemaTtuueckoe

MOJIETUPOBAHUE PEANIbHBIX MPOIIECCOB C TOMOIIBI0 AU dhepeHIInaNIbHBIX YpaBHEHUH.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB)
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMK OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCHUMCKOTO OOIIEeCTBa, MPEACTaBICHHE O MAaTeMaTHYECKUX
OCHOBaxX (YHKIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHHI, MPOLEIyp IPaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYro€), YMEHHE B3aUMOJIEWCTBOBATH C COIMAJIbLHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C MX (PYHKIUAMH 1 HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'PaKIaHCKOW HWICHTUYHOCTH, YBAXXCHUS K
MPOLIJIOMY M HAaCTOSIIEMY POCCHUKWCKOM MaTEeMaTWKH, LIEHHOCTHOE OTHOILIEHUE K
JIOCTHKEHUSIM POCCUMCKHMX MaTEMATUKOB W POCCHUUCKOM MAaTEeMaTHYE€CKOW IIIKOJIBI,
WCIIOJIb30BAHNE STUX JIOCTIKEHUN B JPYTUX HAyKaX, TEXHOJOTHUAX, cepax IKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO0 IIOBEACHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHUKECHHI HAyKM U JEATEIbHOCTHIO YUYEHOrO, OCO3HAHUE JIUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs HSCTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJau, PEHICHWH, pacCyKIeHUHN, BOCHPHUHUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSATH MaTEMaTUUYECKUE 3HAHUS B HHTEpecax
30pOBOTO U 0Oe30macHOro o0pasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3/I0POBBIO  (3I0pPOBOE TMHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHIATHH H  OTIbIXA,
peryisipHasi pu3MUECcKasi aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUIX
CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUA:



FOTOBHOCTh K TPYHy, OCO3HAHUE LIEHHOCTH TPYHOJIOOUs, HHTEPEC K Pa3IMYHbIM
chepam mnpodeccHOHANbHON JESATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPWIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K
MaTeMaTH4YeCKOMYy OOpa3OBaHUI0O M CaMOOOpPA30BaHUIO HAa MPOTIKEHUM BCEU JKHU3HU,
TOTOBHOCTh K AKTMBHOMY YYaCTHIO B PEIICHUM NPAKTUYECKUX 3a/Ja4 MAaTeMaTH4YeCKON
HaIPaBJICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh SKOJIOTHYECKOW KYJIbTYPhI, TOHUMAaHHUE BIUSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMAIIBHOU CPe/ibl, OCOZHAHUE
r100aNkHOTO  XapakTepa OJKOJIOTMUECKHX MpoOJieM, OpHEeHTalus Ha [pPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM IS pelIeHUus 3a7ad B O00JIACTH OKPY’KAIOIIeH Cpensbl,
IJIAHUPOBAHUE TMOCTYNKOB M OIEHKH MX BO3MOKHBIX MOCIEICTBUI ISl OKpYKaroulen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH U OOIIECTBEHHOUN MPAKTUKH, MOHUMAaHUE MAaTEMaTUYECKOW HAyKH Kak
cdepbl YeIOBEUECKON NESTEIHHOCTH, TANOB €€ Pa3BUTHUS W 3HAUUMOCTH JJI Pa3BUTHS
[MBWJIN3AIIMY, OBJAJCHUE S3BIKOM MAaTeMAaTHKU M MaTEeMaTUYECKOW KYyJIbTYpOW Kak
CPeACTBOM  NO3HAHMS  MHpA, TOTOBHOCTb  OCYUIECTBISATh  MPOEKTHYHD U
HCCIIE0BATENBCKYIO IESITEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCATbHBIE Y4eOHbIE [1eiiCTBUSA

ba3oBrbie JJornuyeckue aeicTBUA:

BBISIBJIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTHUYECKUX
00BEKTOB, TOHITHH, OTHOIICHWNA MEXIy MOHATHUSAMU, (DOPMYJIHPOBATH OMPEACICHUS
MOHSITHI, YCTaHABIMBATh CYIICCTBEHHBIM TMPU3HAK KIaCCU(PUKAINUUA, OCHOBAHUS IS
000011IeHUS U CPAaBHEHHU S, KPUTEPHUH TIPOBOIUMOTO aHAIIN3A;

BOCIIPUHHUMATH, (DOPMYIUPOBATH U MPEOOPA30BHIBATH CYKIICHUS: YTBEPAUTEIHHBIC

" OTPpHULIATCIBbHBIC, CAMHUYHBIC, HACTHBIC U O6H_[I/Ie, YCIJIOBHEBIC,



BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTUBOPEYHs B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUSAX, MPeIaraTh KpUTEPHUH JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEU U MPOTUBOPEUMIL;

JenaTh BBIBOJABI C KCIOJb30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX U
VMHAYKTHUBHBIX YMO3AKJIFOUEHUH, YMO3aKIOUEHHI 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITEJIBHO JI0KA3aTebCTBA MATEMATHYECKUX YTBEPIKICHUI
(mpsiMblE M OT NPOTHUBHOIO), BBICTPAMBATh APryMEHTAlLlMIO, MPUBOAMTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IBI;

BBIOMpATh COcO0 pelieHus yd4eOHOM 3a1auu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOMpaTh Hambosee MOIXOIAUINI ¢ y4ETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHUEB).

Bba3zoBble nccienoBarenbcKue 1eiCTBUA:

UCIIOJIb30BAaTh  BONPOCHI KaK MCCIENOBATEIIbCKUNA HHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIINIO, MHCHHE;

IPOBOAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIM 3KCHEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBJICHHUA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMH, SIBICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENbHO  (POpMyNIHpOBaTh OOOOIIEHHUS W BBIBOJABI MO PE3yJibTaTam
NPOBEAEHHOTO HAaOJIOACHUS, HCCIEIOBAHUSA, OICHMBATH OCTOBEPHOCTH IMOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IICHMUIA;

IPOrHO3UPOBAaTh  BO3MOJKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIABUIATh
IPEIIIOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanueii:

BBISIBJIATD JIE(UIUTH HH(POPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC
U JIJIS pellieHus 3a/1a4;

BBIOMpaTh HH(MOPMAIMIO W3 HMCTOYHUKOB pPAa3IMYHBIX THIIOB, aHAJIW3UPOBATH,
CUCTEMaTH3UPOBATh W HUHTEPIPETHUPOBATh MH(GOPMALIUIO PA3IUYHBIX BHIOB U (QopMm
IPE/ICTABICHUS;

CTPYKTYpPHpOBaTh HMHGPOpPMAIMIO, TPEACTAaBIAT, €€ B pasIUYHbIX (Qopmax,

WUTIOCTPUPOBATH Ipadruecku;



OLIEHWBATh HAAEKHOCTh WH(GOPMAIMH IO CAMOCTOSITENBHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHUBHBIE YHHBepcalbHbIe y4eOHbIe 1eHCTBUA

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCJIOBHUSMH U
LeJIIMUA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)kKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
INUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PELIEHMs 3a/J1aud, KOMMEHTHPOBATh
IIOJIy4YE€HHBIN pe3yJIbTarT;

B XoA€ O0OCYXJEeHHUs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXJIaeMOH TEMBI,
npoOsieMbl, pelraeMon 3ajaud, BBICKA3bIBAaTh MJIEW, HALIEJIEHHBIE HA IOUCK pELIEHUS,
COMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYyrMX Y4YaCTHUKOB JHMAJIOTa,
0oOHapy>KMBaTh PA3IMYUE U CXOJCTBO MO3ULUN, B KOPPEKTHOU (opme (POpMyIHpOBaTh
pa3HOTrIacusi, CBOU BO3PAXKECHUS;

NPEICTaBIATh PEe3yJbTaThl pELIEHUs 3aJadyM, HKCIEPUMEHTa, HWCCIEeI0BaHuUsA,
IPOEKTa, CaMOCTOATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
NPE3eHTAMN U OCOOCHHOCTEN ay TUTOPHH.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIC 1eHCTBHS

Camoopranuszaunmsi:

COCTaBIIATh IJIaH, AJITOPUTM pEIICHUs 3a/Jayd, BbIOMpaATh CHOCOO pEIIeHUs ¢
y4€TOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI pEeLICHUH ¢ y4ETOM HOBOW MH(MOpMaIIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJICKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHMS COBEpPIIAEMBIX
NEHUCTBUH W MBICAUTENBHBIX MPOIECCOB, HMX pe3yjibTaToOB, BIAJETh Croco0aMu
CaMOIPOBEPKH, CAMOKOHTpOJI IIpollecca M pe3ysbTaTra pPEIICHHUs MaTeMaTHUYeCKON
3a/1a4u;

NpPEIBHUJIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHMKHYTH IIPH PELICHUH 3aJayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,

Hal/IEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;



OIICHUBATh COOTBETCTBUE peE3yJibTaTa LEJNH U YCIOBUSM, OOBSICHATH MPUUYUHBI
TOCTHKEHUSI UM HEJOCTHKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, TaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEIbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBHUAYaIbHON PabOThI
Opy peumieHuH ydeOHBIX 3a/Jay, NPUHUMATh IIeJib COBMECTHOM JESTENbHOCTH,
IJIAaHUPOBATh OPraHU3AIMI0 COBMECTHOM palboThl, pachpenensiTh BHIBI padoT,
JIOTOBapUBaThCs, OOCYX AAaTh IMpollecC W pe3yibTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX ¢dopmax paboTsel (oOcyxaeHus, OoOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BBIOIHITH CBOIO YacTh PA0OThI M KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KA4eCTBO CBOETO BKJIaja B OOLIUH
MOPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 06yuyenus B 10 ki1acce 00y4aronuiics MOJyYHUT CIEAYIONINE MPEIMETHBIC
pe3yNbTaThl MO OTJACIBHBIM TeMaM pabouell mporpaMMmbl y4yeOHOTO Kypca «Anredpa u
Hayajla MaTeMaTHYECKOTO aHaIN3ay:

Yucsia v BIYUCJICHHUS:

CBOOOJIHO  OMEpUpPOBaTh TMOHSATHUAMH: pAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoaudeckas Apoob, MPOILEHTHI, UPPANMOHATHFHOE YUCIIO, MHOXKECTBA PAaIlHOHATIBHBIX
U JICUCTBUTENBHBIX YHUCEI, MOAYJb JEHCTBUTEIHHOTO YHUCIIA;

NPUMEHSITh TPOOU WM TMPOLIEHTHI ISl PEHICHHS MPUKIATHBIX 3a7ad U3 Pa3IMYHBIX
OTpaciedl 3HaHUW U peAIbHOM KU3HU;

MPUMEHATh NPUOTUKEHHBIE BBIYUCICHHS, TpaBUjia OKPYTJCHUS, NPUKUAKY U
OIICHKY pe3yJbTaTa BEIYMCICHUI;

CBOOOJIHO OMEpUPOBATh MOHATUEM: CTENEHb C LIEJIbIM MOKA3aTeJIeM, UCIOIb30BaTh
MOIXOJIAITYH0 (POPMY 3aIHUCH IEHCTBUTEIBHBIX YHCEI JJI PEIICHHS PAKTHUECKHUX 3a/1a4
Y TIPE/ICTABJICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH TOHATHEM: apuU(PMETHUECKH KOPEHb HaTypaJIbHOU
CTEIICHU;

CBO6OI[HO OIICPHUPOBATDb HOHATUCM: CTCIICHD C pAllMOHAJIbHBIM ITOKA3aTCJICM,



CBOOOJHO  OINEpPUPOBATH MMOHATHUSAMH: JIorapudM dHCIA, JCCATHYHBIE U
HaTypaJbHbIE Jorapudmbl;

CBOOOJIHO OMEpPUPOBATh TMOHATUAMH: CHUHYC, KOCHHYC, TaHIE€HC, KOTaHTEHC
YHUCJIOBOTO apTyMEHTA;

ONEpPUPOBATH TMOHATUAMHU: APKCHHYC, ApPKKOCHHYC W AapKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHITHSIMHU: TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, pABHOCWIIbHBIE HEPABEHCTBA;

NPUMEHATh  Pa3lIMYHbIE METOJbl  PEHICHUS  PAMOHAIBHBIX M JIpOOHO-
palMOHANIBHBIX YPABHEHUM, IPUMEHSITh METO/I UHTEPBAJIOB JIJIs1 PEILICHUS] HEPABEHCTB;

CBOOOJIHO OINEpUPOBATH TOHSATUSMHU: MHOTOUYJIEH OT OJHOW TEpPEeMEHHOM,
MHOTOWJIEH C IeJbIMU KOd(h(UIIMEHTaMU, KOPHH MHOTOWIEHA, MPUMEHSThH JelIeHUE
MHOTO4YI€Ha Ha MHOTOYIEH C OCTaTKOM, Teopemy besy m teopemy Bumera s pemenus
3a/1ay;

CBOOOJTHO ONEPHUPOBATH TMOHSATUSMU: CHCTEMa JIMHEHWHBIX YpaBHEHHWH, MaTpuIa,
ONpEACIUTENb MATPULIBI 2 X 2 U €ro reOMETPUYECKHI CMBICII, UCIIOJIb30BaTh CBOWCTBA
ompenenuTenas 2 X 2 s BBIUKCIEHUS €ro 3HAYEHUs, TPUMEHSATHh ONPENETUTENN s
pELICHUS CUCTEMBbI JIMHEWHBIX YypaBHEHUH, MOJIECIUPOBATH PEAIbHBIE CUTYAllUH C
IIOMOLIBI0 CHCTEMBI JIMHEMHBIX YpPAaBHEHHMH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MMOMOUIBI0 MATPUIL ¥ ONPEACIIUTENEH, UHTEPIPETUPOBATH MOTYUEHHBIN PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JICHCTBUI C KOPHSMH sl peoOpa30BaHusl BRIPAKECHU;

BBHITIONHATh MPe0oOpa30BaHUs YHMCIOBBIX BBIPAKECHHM, COJEPKAIIUX CTEHEHH C
palMOHATIBHBIM IIOKA3aTeNEM;

UCTIOJB30BaTh CBOWCTBA JIOTapU(PMOB JJsi TpeoOpa3oBaHHs JIOTAPHPMHUUECKUX
BBIPAYKCHU;

CBOOOJHO OMEpUPOBATh TOHATHUSMH: HPpPAIMOHATIbHBIC, TIOKA3aTeIbHBIE U
Jorapu(MUYECKUE YPAaBHEHHS, HAXOJIUTh HUX PEIICHHS C IMOMOIIBI0 PaBHOCHIHHBIX
MEPEXO0JA0B WU OCYIIECTBIISAS TPOBEPKY KOPHEW;

NPUMEHITh OCHOBHBIC TpPUTOHOMETpHUECKHe (GOpMYNbl g MpeoOpa3oBaHUs

TPUTOHOMCTPHUUCCKUX BBIpa)KeHHﬁ;



CBOOOJIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, PUMEHSIThH
HeoOxoauMble (OPMYJIbl JJIi PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJIETTUPOBATh pealibHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISTh BbIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, WCCIENOBATh MOCTPOCHHBIC MOIEIH C
HCIIOJIb30BAHHUEM alllapaTa anreOpsl.

DOyHKIUH U TpapUKH:

CBOOOJHO OINEpUPOBATh MOHATHUAMHU: (QYHKIUS, CIOCOObI 3adaHus (QYHKIIHH,
B3aUMHO OOpaTHble (YHKIIUH, KOMITO3HMIUSA (YyHKIUH, Tpaduk (YHKIHUH, BBITTOIHITH
AJIEMEHTapHbIe TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJHO OMEpPUPOBATh TOHATUSIMH: OOJIAaCTh OIpeAeNieHuss W MHOKECTBO
3HaUeHUW QYHKINHU, HYJIU QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOIHO  omepupoBaTh MOHATUSMU: YETHBIE M HEUYETHBIE  (DYHKIIHH,
NePHOIUYCCKUEe (PYHKIIMH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUH, MaKCUMyMBI U
MUHUMYMBI (QYHKIIMH, HAUOOJbIIIEe U HAUMEHbIIIee 3HaUeHHe (PYHKITUN Ha POMEKYTKE;

CBOOOTHO ONEPUPOBATH OHATUSIMH: CTETICHHAS] (PYHKITUS C HATYPAIBHBIM U IEJIBIM
nokaszatenieM, rpaduk CTerneHHOW (DYHKIIMU C HATypaldbHBIM M IIEIBIM ITOKa3aTeleM,
rpaduk KOpHS N-OM cTemeHW Kak (YHKIUH OOpaTHOW CTENEeHH C HaTypalbHBIM
noKa3aTesem;

OTIEpUPOBATH MOHSATUSMU: JTUHEIHAS, KBaJJpaTUYHAs U IPOOHO-ITMHEWHAST PYHKITUH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEOBAHUE M MTOCTPOCHUE HX TPAPHUKOB;

CBOOOJHO OMEpHpPOBaTH TMOHATHSAMHU: TIOKa3aTelbHas W  JorapupmMudeckas
(byHKIMHU, MX CBOMCTBA U rpaduKu, UCTIOIB30BaTh UX TPA(UKH JIJIS pEIICHUS] YPaBHEHUH;

CBOOOJIHO  OMEpUPOBATh  TMOHATHUSMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTH,
OTIpeJICIICHNE TPUTOHOMETPUIECKUX (DYHKIIHI YUCIOBOTO apTyMEHTA;

UCTIOB30BaTh rpa@uKu (QYHKIMHA JJIS UCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH
IpHU PEIICHUU 3a7a4 W3 JIPYTUX y4eOHBIX MPEAMETOB U PEATbHOW JKHU3HH, BBIPAXKATh
dbopMynamMu 3aBUCHMOCTH MEXIY BEINIHHAMU;

Hauaja MmaTeMaTH4ecKOro aHajmn3a:

CBOOOHO OMEpPUPOBATH MOHATHAMH: apuMeTHdeckass M TeOMEeTpUYecKas

nporpeccusi, OecKOHeYHO YObIBalolasi TeoMeTpUYecKas Nporpeccus, JIUHEHHBIM u



AKCIIOHEHIIMAIBHBIA POCT, (OpMysa CIOXKHBIX MPOLEHTOB, UMETh IPEJICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BATh IPOrPECCHM U PEIIEHUS pPEalbHbIX 3aJad  [PUKIAJHOIO
Xapakrtepa;

CBOOOJHO OINEPUPOBATH MOHATHUSAMH: IOCIEI0BATEIBHOCTh, CIOCOOBI 3aJlaHus
MOCJIEZIOBATENIbHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEILHOCTH, TIOHUMATh
OCHOBBI 3apOKIEHUS MAaTEMaTHUECKOI0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJbIX;

CBOOOJHO OMEpPUPOBATH MOHATUSMU: HEMpPEpPbIBHbIE (YHKIMU, TOYKH pa3pbiBa
rpaduka QyHKIIMH, aCHMITOTHI Tpadrka QyHKITNH;

CBOOOJIHO OINEpUpoOBaTh TMOHATHEM: (YHKIMsA, HENpepbIBHAs Ha OTpPE3Ke,
NPUMEHSITh CBOMCTBA HETIPEPHIBHBIX (DYHKIIMIA [Tl pEIICHHs 3a/1a4;

CBOOOJIHO OMNEPHUPOBATH TOHATHUSIMU: MEpBasi U BTOpask MPOU3BOJHBIC (YHKIIHH,
KacaTelbHas K rpaduky QyHKIUH;

BBIYUCIISITH TPOU3BOJAHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UILIUHA JBYX
GyHKIUH, 3HATh IPOU3BOJIHBIEC dJIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh TEOMETPUYECKUI U (PU3HUECKHI CMBICI TPOU3BOTHOM IS PEIICHUs
3a/1ay.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHITUSIMU: MHOXKECTBO, OTIEPAIIMH HaJ MHOXKECTBAMHU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar /Jid ONHCAHUsl pPealbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTUX YUYCOHBIX IPEIMETOB,;

CBOOOJHO ONEpPHPOBATH TMOHSATUSIMU: OIpEAeNiEHUuEe, TeopeMa, ypaBHEHUeE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO0 OOBEKTa, JO0Ka3aTeNIbCTBO, PABHOCHIIbHBIE
ypaBHEHUS K HEPABEHCTBA.

K xoniy o0y4yenus B 11 ki1acce o0yyaronuiics MoyquT CIeIyIOIne MpeIMeTHbIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabouell mporpaMMmbl yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYECKOTO aHAJIN3a»:

Yuciia v BBIYMCICHUS:

CBOOOJHO OIEPUPOBATH IMOHSATHUSMU: HATYPAIbHOE W II€JI0€ YHCIO, MHOXKECTBA
HATypaJIbHBIX U LIEJIBIX YKCEeN, UCIO0JIb30BaTh MPU3HAKU JEIUMOCTH Henbix uncen, HOJJ

u HOK HaTypaJIbHbIX YHUCCII IJIA pCUICHUA 3a1a4, IPUMCHATD aJITOPUTM EBKJ’II/I,Z[a;



cBOOOJIHO OTIEPHPOBATH MOHATHEM OCTATKA IO MOAYJIIO, 3alIUCHIBATh HATypaJIbHbIE
YKCIIa B PA3JIMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, HPEeJCTaBIATh KOMIUIEKCHbIE YHCIa B anreOpanyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apU(PMETUUYECKUE OIepalul ¢ HUMH U
n300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUS] M HEPAaBEHCTBA:

CBOOOJIHO ONEpPUPOBATH MMOHATUAMM: HUpPpALMOHAIbHbBIE, IOKa3aTelbHbIE MU
Jgorapu(pMUUECKHEe HEPAaBEHCTBA, HAXOJIUTh MX PEUICHHS C IOMOIIBIO PaBHOCUIIBHBIX
IIEPEXOMI0B;

OCYILECTBIIATh OTOOP KOpHEH MpH PEIIeHNH TPUTOHOMETPHUUECKOTO YPABHEHUS;

CBOOOHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HeoOXoauMble (GOpMYJBl  JUJISI  PELICHHs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMHU: CHCTEMa U COBOKYIHOCTb YpPaBHEHUH H
HEPAaBEHCTB, PABHOCWIbHBIE CHUCTEMbI M CUCTEMBI-CICACTBUS, HAXOAWUTb PELICHUS
CHUCTEMBl M COBOKYIIHOCTEW palHMOHAJIbHBIX, HPPALHUOHAIBHBIX, IOKAa3aTEJIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHI U HEPAaBEHCTB;

pemiath palnuoHalIbHbIE, UppPAlMOHANIbHBIE, MOKa3aTelbHbIe, JorapupmMuueckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOLYJIU U IIapAMETPBI;

IPUMEHSTh TpaduyecKre MeTO/Ibl Ui pelleH!s] ypaBHEHUN U HEPAaBEHCTB, a TaKKe
3a/1a4 ¢ IapameTpamu;

MOJICJIUPOBATh peajbHbIE CUTYallMd Ha SI3bIKE aureOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 0 YCIOBHUIO 3a]1a4H, UCCIEA0BATh TIOCTPOCHHbIE
MOJIETM C HCIOIb30BaHUEM ammaparta anreOpbl, HWHTEPHPETUPOBATh MOJYyYEHHBIN
pe3ynbTar.

DOyHKIUH U ITpapUKH:

CTpOUTh TpaduKu KOMNO3UIMU (YHKUUA C TOMOIIBIO  3JIEMEHTapHOIO
UCCIICZIOBAHUS 1 CBOMCTB KOMITO3UIINH IBYX (DYHKITHIA;

CTPOUTh T'€OMETpUYECcKue oOpa3bl YpaBHEHHH M HEPABEHCTB HAa KOOPAMHATHOMN

IIJIOCKOCTH,



cBOOOJIHO ONEPUPOBATH MOHATUAME: TPAPHUKN TPUTOHOMETPUUIECKUX (DYHKITHUA;

NPUMEHSATh QYHKIIUU JJI1 MOJICIIMPOBAHUS Y HCCIICIOBAHMS PEATbHBIX TPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHaIu3a:

UCTIOJIh30BaTh MPOU3BOAHYIO JIsI WCCIEAOBaHUS (YHKIIMM HA MOHOTOHHOCTH H
IKCTPEMYMBI;

HAXOJWUTh HAWOOJbIIee W HAUMCHbBIEE 3HAYCHHUS (QYHKIUM HEMPEpPHIBHOH Ha
OTpEe3Ke;

UCTIOJIh30BaTh MPOU3BOAHYIO JUISI HAXOXKICHHUS HAWIYYIIET0 pEIICHUS B
NPUKIAIHBIX, B TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3aJavax, I OIpeIeICHUs
CKOPOCTH M YCKOPEHHS Ipolecca, 3aJaHHOT0 (hopMysIoil uiu rpadukoM;

CBOOOJIHO OIEPHPOBATH MOHATHSIMH: TIEPBOOOpA3HAs, ONMPEACIEHHBIA WHTETPal,
HaXOJUTh NIEPBOOOPa3HBIC AIMEMEHTAPHBIX (YHKIIMH M BBIYUCISATH MHTETPaA M0 (HhopMyIie
Hrrorona-Jleiionumna;

HAXOJUTH TUIOIIAAH TUIOCKUX QUTYP ¥ 0OBEMBI TEJT C TIOMOIIBIO HHTETPAIa;

UMETh TIPEJCTAaBICHHE O MaTeMaTH4YeCKOM MOJCIUPOBAHUHM Ha MPHUMEpE
cocrtapnieHus quddepeHIuaNbHbIX YPaBHEHUH;

pemaTts TPUKIAJAHBIE 33Jadyd, B TOM YHCJIE COIHAIbHO-DKOHOMHYECKOTO H

(1)I/I3I/I‘-IGCKOI‘O XapakTepa, CpeacTBaMu MaTCMAaTUUICCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Konu4yecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI
[ToBTOpEHME U paclIMpEeHUE CBEACHUN O
1 MHOXECTBAX, MAaTeMaTHYECKOH JIOTUKE U 20 1 SKnacc, Buneoypoxu
byHKIUAX
2 Crenennast pyHKIUS 21 1 SAKnacc, Bugeoypoku
3 Tpuronomerpuueckue GyHKIUU 31 1 AKnacc
Tpuronomerpudeckue ypaBHeHUs U
4 P P P 24 1 AKnacc
HEpaBEHCTBA
5 IIponsBonHas u €€ MpUMEHEHNE 33 1 AKnacc, BUIeoypoku
6 [ToBTOpeHue u cucreMaTH3anus yaeOHOTOo . .
MaTepuaia
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6




11 KJIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHue pa3/iesioB U TeM DJIeKTpOHHbIE (HH(POBDHIE)
KonTpoJbHbIe
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI
[TokazarenpHas u morapudmuueckas
1 43 2
byHKIUN
2 WuTerpan u ero npuMeHeHue 21 1
3 KomriekcHbie ncia 14 1
4 DIEeMEHThI TEOPUU BEPOSITHOCTH 34 1
OCHOBHBIE METOIBI PEIICHUS YPAaBHEHUH U
5 15 1
HEPaBEHCTB
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 9 L
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe

padoThI

Jara

H3yYCHUA

JJIeKTPOHHbIE
uudgposbie

o0pa3oBaTe/ibHbIE

pecypchbl

MHO)KCCTBa, orcpanv Haa MHOXKECTBaAaMU

MHO)KCCTBa, orcpanv Haa MHOXKECTBaAaMU

KoHeunrsie 1 6eCKOHEUYHBIC MHOXKECTBA

Koneunslie 1 OeCKOHEUHBIE MHOXKECTBA

Bricka3biBanus u onepanru Hal HUMHA

oo AW

BrickaseiBannsa u orncpanr Haa HUMHA

I

10

HpeI[I/IKaTBI. OnepauHH Hana IMpeaAuKaTaMu.

Buaer Teopem

HpeI[I/IKaTBI. Onepaunn Hana IMMpeaAuKaTaMu.

Bunaer Teopem

HpeI[I/IKaTBI. Onepaunn Hana MpeauKaTaMu.

Bunael reopem

DyHKIMA U €€ CBONCTBA

11

DyHKIHS U €€ CBOKWCTBA




12 @yHKIMS U €€ CBOWCTBA 1
[Toctpoenue rpadukoB GyHKINI ¢ TOMOIIBIO

B reOMEeTPHUECKUX Mpeodpa3oBaHuit '
[Toctpoenue rpagukoB GyHKIHIA ¢ TTOMOIIBIO

14 reoMeTpHYECKUX Mpeodpa3oBaHuit '

15 Ob6patHas GhyHKIUSA 1

16 Ob6patHas GhyHKIUSA 1

17 Meto UHTEPBAIOB 1

18 Meroa HHTEpBAJIOB 1

19 Meroa HHTEpBAJIOB 1

20 KonTponpsHas padora Ne 1 1
CrenenHast GyHKIHUS C HATypaJlbHBIM

ot nokazaresem '

22 CrenenHast GyHKIHUS C LIEIBIM ITOKa3aTelleM 1
Ornpenenenne KopHs n-it creneHu. OyHKIus

23 y =" 1
Onpenenenne KopHs n-it creneHu. OyHKIus

24 y =" 1
Ornpenenenne KopHs n-it creneHu. OyHKIus

25 y =" 1

26 CBoiicTBa KOpHS N-if CTENECHH 1




27 CBolicTBa KOpHS n-i cTeneHn 1
28 CBoiicTBa KOpHS N-if CTENICHH 1
CrerneHsb ¢ palioHAIbHBIM TIOKa3aTeIeM U e&
29 1
CBOICTBa
CrerneHsb ¢ paliOHAJIbHBIM IIOKa3aTeIeM U &
30 1
CBOMCTBa
CrerneHsb ¢ pallOHAJIbHBIM TIOKa3aTeIeM U e&
31 1
CBOMCTBa
32 WppanuonansHeie ypaBHEHUS 1
33 WppanuonansHeie ypaBHEHUS 1
34 HppanuoHanpHble ypaBHEHUS 1
Paznuanbie npuémsl penieHus
35 1
UPPALOHATIBHBIX YPABHEHNH U UX CHCTEM
Paznuanbie npuémsl penieHus
36 1
UPPALOHATIBHBIX YPABHEHNH U UX CHCTEM
Paznuanbie npuémsl penieHus
37 1
UPPAIMOHATBHBIX YPABHEHHI U UX CHCTEM
38 HpparmoHaibHble HEPaBEHCTBA 1
39 WppannonaibHble HEpaBEHCTBA 1
40 HppanmonanbHble HEpaBeHCTBA 1
41 Kontponsnas padora Ne 2 1




42

Paaguannas mepa yria

43 Panuannas mepa yria
Tpuronomerpuyeckue GyHKINUN YUCIOBOTO
. apryMeHTa
Tpuronomerpuyeckue GyHKINUN YUCIOBOTO
45 apryMeHTa
3HaKM 3HaYEHUH TPUTOHOMETPHUECKUX
46 bynkiuii. Y6THOCTh U HEYETHOCTD
TPUTOHOMETPHUYECKUX (YHKIIUN
3HaKM 3HaYEHUH TPUTOHOMETPHUECKUX
47 ¢yHkuuit. Y6THOCTh 1 HEUETHOCTh
TPUTOHOMETPHUYECKUX (QYHKIIUN
48 [Tepuonuueckne GyHKIUU
49 [lepronnveckne pyHKIUN
CaoiicTBa U rpaguky QyHKIUN Yy =SIn X Uy
>0 =COS X
CaoticTBa U rpapuku GQyHKIUN y =Sin X Uy
>l =COS X
5 CoiicTBa u rpadpuku QyHKIMH y =tg X ny =
° ctg x
53 CaoiicTBa u rpapuku QyHKIMH y =tg X ny =




ctg x

OCHOBHBIC COOTHOIICHUS MCKOY

54 TPUTOHOMETPUYECKHUMH (DYHKIIUSIMHU OTHOTO 1
U TOTO K€ apryMeHTa
OCHOBHBIE COOTHOILICHUS MEXKY
55 TPUTOHOMETPUYECKIUMH (DYHKIIHSIMHU OTHOTO 1
U TOTO K€ apryMeHTa
OCHOBHBIE COOTHOIICHHS MEX]TY
56 TPUTOHOMETPHUUECKUMHU (HYHKIIUSIMHU OJTHOTO 1
U TOTO K€ apryMeHTa
OCHOBHBIE COOTHOILIEHUS MEXY
57 TPUTOHOMETPUUYECKMMHU (PYHKIMSIMHU OJTHOTO 1
U TOTO )K€ apryMeHTa
58 DopMyJIBI CIOKEHUS 1
59 DOopMYITBI CIOXKECHUS 1
60 DopMyJIBI CIOKEHUS 1
61 DopMyJIbl IPUBEACHHUS 1
62 DopMyJibl IPUBEACHUS 1
Dopmyibl JBOWHOTO, TPOMHOTO U
63 1
MIOJIOBUHHOTO YTJIOB
64 @®opMyJIbl JBOMHOIO, TPOIHOTO U 1




IMOJIOBUHHOI'O YI'JIOB

DopmyJibl JBOWHOTO, TPOMHOTO U

% IIOJIOBUHHOI'O yTJIOB

56 ®opmyJibl JBOWHOTO, TPOMHOTO U
IIOJIOBUHHOT'O yTJIOB

57 ®opmyJibl JBOMHOTO, TPOMHOTO U
MIOJIOBUHHOT'O yTJIOB
dopmyiibl Jui IpeoOpa3oBaHUs CyMMBI,

68 Pa3HOCTH M IPOU3BEACHUS
TPUTOHOMETPHUYECKUX (YHKIIUN
dopmyibl Ui TpeoOpa3oBaHUs CyMMBI,

69 Pa3HOCTH M TPOU3BEACHUS
TPUTOHOMETPHUYECKUX (QYHKIIUN
DopMyJibl Uit TPEOOPa30BAHUSI CyMMBI,

70 Pa3HOCTH M TPOU3BEACHUS
TPUTOHOMETPUUYECKUX (QYHKIUN
DopMmyJibl U1t TPEOOPa30BAHUS CyMMBI,

71 Pa3HOCTH U ITPOU3BEICHNUS
TPUTOHOMETPUUYECKUX (YHKIUN

72 Konrtponsnas padora Ne 3

73 YpaBHeHHE coS X = b




74 YpaBHeHHE COSs X = b 1
75 YpaBHeHHE COSs X = b 1
76 VYpaBHeHue sin x =b 1
77 VYpaBHeHue sin X =b 1
78 VYpaBHeHusi tgx =buctgx=b 1
DyHKIMHK Y = arccos X, y = arcsin x, y = arctg
79 X" 1
y = arcctg x
DyHKIMHK Y = arccos X, y = arcsin x, y = arctg
80 X " 1
y = arcctg x
dyukIMy Y = arccos X, y = arcsin X, y = arctg
81 X 1 1
y = arcctg x
DyHKIMHU Y = arccos X, y = arcsin X, y = arctg
82 X 1 1
y = arcctg X
TpuroHomeTpuuecKkne ypaBHEHHUS,
- CBOJSIIIIMECS K alNreOpandeckum '
a4 TpuroHomeTpuuecKke ypaBHEHHUS], L

CBOJISIIIMECS K alTreOpandecKuM




85

TpuroHomeTpu4ecKue ypaBHEHHUs],

CBOJAINUECA K anre6pa1/1qecm/1M

86

TpUroHomeTpu4ecKue ypaBHEHHUs],

CBOJAINUECA K anre6pa1/1qecm/1M

87

88

Pemienne TpuroHOMETpUYECKUX YPaBHEHUN
METO/IOM Pa3JI0KECHHS Ha MHOKUTEIIN.
ITpuMeHeHne OrpaHUYEHHOCTH

TPUTOHOMETPUYECKUX (QYHKIUI

Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I
METOOM Pa3JI0KEHNs Ha MHOKUTEIIN.
[IprMeHeHre OrpaHM4eHHOCTH

TPUTOHOMETPUUECKUX QYHKIUI

89

Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN
METO/IOM Pa3JI0KEHHS Ha MHOKHTEIIN.
[IprMeHeHne OrpaHMYEeHHOCTH

TPUTOHOMETPUUYECKUX (QYHKIUN

90

91

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
METOJIOM Pa3JI0KEHNs HA MHOKUTEIIN.
[IpuMeHeHne OrpaHUYEeHHOCTH

TPUTOHOMETPUUECKUX QYHKIUI

(@) PAaBHOCUJIBHLBIX MEPCXOoAax IMpHU pCHICHUN

TPUTOHOMETPUYECKUX YPaBHEHUU




O paBHOCWJIbHBIX [I€PEXO0/IAX MPU PEILIEHUN

% TPUTOHOMETPUUYECKHX YPABHEHUH '
93 Tpuronomerpuyeckue HepaBEHCTBA 1
94 TpuronomeTprdeckue HEPaBEHCTBA 1
95 TpuronomeTprdeckue HEpaBEHCTBA 1
96 KonTponsHas padora Ne 4 1
o7 Onpenenenue npezaena GyHKIUN B TOUKE U L
(GyHKINHU, HEMPEPHIBHOW B TOUKE
03 Onpenenenue npeaena GyHKIUN B TOUKE U 1
($yHKINHU, HETPEPBIBHOM B TOUKE
3amaun 0 MTHOBEHHOM CKOPOCTH U
99 1
KacaTeNbHOHN K rpaduKy QyHKIUN
100 [TonsiTHE TPOU3BOIHOM 1
101 [TonsiTHE Mpou3BOIHOM 1
102 [TonsiTHE TPOU3BOIHOM 1
103 [IpaBuna BeIYMCIEHUS IPOU3BOAHBIX 1
104 IIpaBuna BIYHACIEHUS IPOU3BOIHBIX 1
105 [IpaBuna BeIYMCIEHUS IPOU3BOAHBIX 1
106 [IpaBuna BeIYMCIEHUS TIPOU3BOAHBIX 1
107 YpaBHEeHHE KacaTeIbHOM 1
108 VYpaBHEHHE KacaTeabHOU 1




109 YpaBHEeHHE KacaTeIbHOM 1

110 YpaBHEHHE KacaTeIbHOM 1
[IpusHaku Bo3pacTaHus U yObIBaHHS

111 1
byHKIAHA
[IpusHaku Bo3pacTaHus U yObIBaHHS

112 1
byHKIIUN
[Ipu3Haku Bo3pacTaHus U yObIBaHHS

113 Y 1
byHKIIUN
[Ipu3naku Bo3pacTanus U yObIBaHUS

114 1
byHKIIUN
[TpusHaku Bo3pacTaHusa U yOBIBAHUS

115 P P Y 1
byHKIIUN

116 Touku sxcTpemMyMa QyHKIUU 1

117 Touku skcTpeMyma QyHKIMU 1

118 Touku skcTpeMyma QyHKIMU 1

119 Touku sxcTpeMyMa PyHKIIUN 1
HanGonsiee 1 HauMeHbIIIEE 3HAUYECHUS

120 1
(GyHKIIMH Ha OTpe3Ke
HanGonslee 1 HauMeHbIIIEE 3HAUYECHUS

121 1
(GYHKIIMHM Ha OTpe3Ke

122 HanGonslee 1 HauMeHbIIIEE 3HAUECHUS 1




(GyHKIMU Ha OTpe3Ke

Haubonbiiee 1 HAaMMEHBIIICE 3HAYCHUS

123 1
(GyHKINU Ha OTpe3Ke
Bropas npousBoanas. [lonsiTue BeIIyKIOCTH

124 1
byHKIIUN
Bropas npousBoanas. [TonsiTue BBIIYKIOCTH

125 1
byHKIIUN

126 [Toctpoenue rpadukoB GpyHKUINH 1

127 [Moctpoenne rpadukoB GyHKIUI 1

128 [Moctpoenne rpadukoB GyHKIUI 1

129 Konrtponsnas pabora Ne 5 1
[ToBTOpeHue u cucreMaTu3anus yaeOHOTO

130 MaTepHaia 3a Kypc anreOpsl 1 Hayaj 1
MaTeMaTHYeCKOro aHaJIn3a
[ToBTOpeHMe 1 cucremaTu3anus yueOHOro

131 MaTepHaia 3a Kypc anreOpsl 1 Hayaj 1
MaTeMaTHYECKOTO aHAIIN3a
[ToBTOpenue u cucremaTusanus yueOHOro

132 MmaTepHaia 3a Kypc anreOpsl 1 Hayaj 1
MaTeMaTHYECKOTO aHAIIN3a

133 [ToBTOpenue u cucremaTusanus yueOHOTo 1




MaTepHaia 3a Kypc alreOpsl 1 Hadal

MaTeéMaTHYECCKOIoO aHajiIn3a

[ToBTOpenue u cucremaTusanus yueOHOro

134 MaTepHaa 3a Kypc aareOpbl 1 Hadasl 1
MaTeMaTHYECKOT0 aHaAJIN3a
135 Wrorosas koHTpoJsibHasA paboTa 1
[ToBTOpenue u cucremaTu3anus yueOHOTO
136 MarepHaia 3a Kypc ainreOpsl 1 Hayas 1
MaTeMaTHYECKOr0 aHAJIN3a
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




11 KJIACC

n/n

Tema ypoka

CreneHs ¢ ITPOXU3BOJIbHBIM HeﬁCTBHTeHBHBIM

noka3zateneM. IlokazarenbpHas (bYHKI_II/ISI

CreneHs ¢ ITPOXU3BOJIbHBIM HeﬁCTBHTeHBHBIM
noka3zateneM. IlokazarenbpHas (bYHKI_II/ISI
Crernens ¢ IMPOU3BOJIbHBIM JIEHCTBUTCIIFHBIM

noka3areneM. [lokazarenbHas QyHKIMA

KoauuecTBO 9acoB

Bcero

KonTposbHbie

padoThbI

Jara

U3y4eHus

DJIEeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchl

CrerneHs ¢ IIPOH3BOJIbHBIM HGﬁCTBHTGHBHLIM

nokasareneM. [lokazarenbHas QyHKIMA

CrerneHs ¢ IIPOH3BOJIbHBIM HGﬁCTBHTGHBHLIM

nokasareneM. [lokazarenbHas QyHKIMA

[Toka3zaTenbHbIe ypaBHEHUS
IlokazarenabHble ypaBHEHUS

IlokazaTenbHBIC YpaBHCHHUA

© 0 ~N O

[Toka3zaTenbHbIe ypaBHEHUS

Iloka3zaTenbHbIC YpaBHCHHUA

A e e




11 ITokasaTenbHbIE HEpABEHCTBA 1
12 [TokazarenabHble HEPABEHCTBA 1
13 [Toka3zaTenbHBIC HEPABEHCTBA 1
14 ITokasaTenbHbIE HEpABEHCTBA 1
15 [TokazarenabHble HEPABEHCTBA 1
16 KoutpoabHasa padora Ne 1 1
17 Jlorapudm u ero cBoicTBa 1
18 Jlorapudwm u ero croiicTBa 1
19 Jlorapudm u ero croiicTBa 1
20 Jlorapudwm u ero croiicTBa 1
21 Jlorapudm u ero coiicTsa 1
22 Jlorapudpmuueckas GyHKUus U €€ CBOHCTBA 1
23 Jlorapudmuueckas GpyHkuus U €€ cBONCTBA 1
24 Jlorapudmuueckas GpyHkuus U €€ cBONCTBA 1
25 Jlorapudpmuueckas QyHKuus U €€ CBOHCTBA 1
26 Jlorapudmuueckas GpyHkuus u €€ cBONCTBa 1
27 Jlorapudmuueckue ypaBHeHUS 1
28 Jlorapudmuueckue ypaBHeHUS 1
29 Jlorapudmuueckue ypaBHEHUS 1
30 Jlorapudmuueckue ypaBHeHUS 1




31 Jlorapudmuueckue ypaBHEHUS 1
32 Jlorapudmuueckue ypaBHEHUS 1
33 Jlorapudmudeckue HepaBeHCTBA 1
34 Jlorapudmuueckue HepaBeHCTBA 1
35 Jlorapudmuueckrue HepaBeHCTBA 1
36 Jlorapudmudeckue HepaBeHCTBA 1
37 Jlorapudmuaeckre HepaBeHCTBA 1

[TpounsBoaHbIE TOKA3ATENBHON U
% norapupMUIecKon QyHKITHIA :

[Ipou3BoHbIEC TOKA3aTENBHON U
. norapu@muueckon QyHKIUN :
40 [Ipou3BoaHbIE TOKA3ATEIBHON U

norapu@mMuueckon QyHKIUN :
a1 [Ipou3BoaHbIE TOKA3ATEIBHON U

norapupmMudecKon GyHKIHi .
1 [Ipou3BoaHbIE TOKA3ATEIBHON U

norapupmMuuecKon QyHKIHi :
43 KonTtpoabnasi padora Ne 2 1
44 [TepBooOpaznas 1
45 IlepBooOpazHas 1
46 IlepBooOpazHas 1




47 [TepBoobOpasnas 1

48 [TepBoobOpaznas 1

49 [IpaBuna HaXOXKAEHUS MTEPBOOOPA3HON 1

50 [TpaBuia HaX0XIEHHUS IEPBOOOPA3HOI 1

o1 [TpaBuia HaX0XIEHHUS IEPBOOOPA3HOI 1

52 [IpaBuia HaXOXKAEHUS MTEPBOOOPA3HON 1

53 [IpaBuiia Hax0X/1€HUS IEPBOOOPA3HOMN 1
[Inomane KpUBOJIMHEWHON TPANECIUH.

> OnpenenéHublii HHTErpanl .
[Lnomaas KpUBOIMHEHHON TpaIeIuu.

> OnpenenéHHplii UHTErpan .
[lmomaae KpUBOJIMHEWHON TpPaIleLUK.

>0 OnpenenéHHplii HHTErpan '
[lmomaae KpUBOIMHEWHOW TpaIIeLUK.

> OnpenenéHuplii HHTErpal :
[Imomaae KpUBOIMHEWHOW TPAIICIUU.

> OnpenenéHuplii HHTErpa :
[lmomane KpUBOIMHENHON TPaAIICLIUU.

> OnpenenéHuplii HHTErpa :

60 Brruncnenue o0bEMOB Tel 1

61 Brruucnenue o06EMOB Te 1




62 Brrunciienne 006EMOB T 1
63 Brrunciienne 006EMOB T 1
64 KontpoJabHas pa6ora Ne3 1
65 MHO0XeCTBO KOMILIEKCHBIX YHCET 1
66 MHOXeCTBO KOMILIEKCHBIX YHCET 1
67 MHO0K€eCTBO KOMIIJIEKCHBIX YHCET 1
68 MHOKeCTBO KOMIUIEKCHBIX YHCENT 1
KomiiekcHas IIOCKOCTb.
69 Tpuronomerpuyeckasi opMa KOMIUIEKCHOTO 1
yucia
KomrmekcHast IIoCKOCTb.
70 Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO 1
yucia
KomimekcHast IIOCKOCTb.
71 Tpuronomerpuueckas popma KOMILUIEKCHOTO 1
yucia
YMHOXKEHUE U JeTeHNe KOMIUIEKCHBIX YHCET,
72 3allMCaHHbIX B TPUTOHOMETPHUECKOH hopme. 1
Kopenb n-it crenenu n3 KOMIUIEKCHOTO YHCIa
23 VYMHOXKEHUE U JeJICHNE KOMIUICKCHBIX YHCe]I, .

3allMCaHHbIX B TpPII‘OHOMCTpH‘-ICCKOfI (I)OpMe.




Kopens n-ii crenenn U3 KOMIIJIEKCHOIO YUCIIa

VYMHOXEHHE H JACJIICHHUEC KOMIIJICKCHBIX YHUCCII,

74 3alHMCaHHBIX B TPUTOHOMETPUYECKOM hopme.
Kopens n-if creneHn u3 KOMIIJIEKCHOTO Yuciia
Pemenue anrebpandeckux ypaBHEHHH Ha
75
MHO’KECTBE KOMIUIEKCHBIX YUCEIl
Pemenue anredpanueckux ypaBHEHUM Ha
76
MHO>KECTBE KOMIUIEKCHBIX YUCEIl
Pemenue anredpanueckux ypaBHEHUM Ha
77
MHO’KECTBE KOMIUIEKCHBIX YUCEIl
78 KonTtpouabnas padora Ned
DneMeHTbl KOMOMHATOPUKH U OMHOM
79
Herorona
DneMeHTbl KOMOWHATOPUKHU U OMHOM
80
Herorona
DneMeHTbl KOMOWHATOPUKHU U OMHOM
81
Herorona
DneMeHTbl KOMOWHATOPUKHU U OMHOM
82
Herorona
DneMeHTbl KOMOWHATOPUKH U OMHOM
83

Hrrotona




84 AKCHOMBI TEOpUU BEPOATHOCTEN 1
85 AKCHOMBI TEOpPUH BEPOATHOCTEH 1
86 AKCHOMBI TEOPHH BEPOSATHOCTEH 1
87 AKCHOMBI TEOpUH BEPOATHOCTEN 1
88 YcnoBHas BEPOSTHOCTH 1
89 VYcnoBHas BEpOSITHOCTD 1
90 YcioBHasT BEPOSTHOCTH 1
91 YcioBHasT BEPOSTHOCTH 1
92 HezaBucumbie coObITHS 1
93 HezaBucumeie coObITHS 1
94 HesaBucumbie cOOBITHS 1
95 HezaBucumbie coOBITHS 1
96 CnyuaiiHas BeTMYIMHA 1
97 CriyvaiiHasi BeTHMYUHA 1
98 CrnyuaiiHas BenM4MHA 1
99 CnygaiiHas BeTMYIMHA 1
Cxema bepnynnu. bunomuansHoe
100 1
pacripeniesieHue
101 Cxema bepnynnu. bunomnansHoe 1

pacmpeeseHue




Cxema bepnymim. bunomuansaoe

102 1
pacnpezeneHue
Cxema bepnymm. bunomuanbaoe

103 1
pacnpezeneHue

104 XapaKTepUCTUKU CIIy4alHOU BEIMYHUHBI 1

105 XapaKkTepUCTUKU CITyYaiiHON BETMYUHBI 1

106 XapaKkTepUCTUKU CITyYaiiHON BETMYUHBI 1

107 XapaKkTepUCTUKU CIy4ailHON BEIMYUHBI 1
MatemaTtuueckoe 0KHIaHue CyMMBbI

108 1
CITy4ailHBIX BEIMYHH
MareMaTHueCKO€ 0’KUIaHUE CYyMMBbI

109 1
CITyYailHBIX BEITMYNH
MareMaTHueCKO€e 0’KUIaHUE CYyMMBbI

110 1
CIIy4aiiHbIX BEJIHMYMH
MareMaTHueCKO€ 0KUIaHUE CYyMMBbI

111 1
CIIy4aliHbIX BEJIHMYHH

112 Kontpoabnasi padora Ne 5 1
O mosiBIIEHUU TTOCTOPOHHUX KOPHEH U moTepe

113 1
peleHuid ypaBHEHUH
O mosiBIIEHUU TTOCTOPOHHUX KOPHEH U moTepe

114 1

penieHnil ypaBHEHUI




O nosiBIeHUM MOCTOPOHHUX KOPHEH U moTepe

115 . . 1
peleHni ypaBHEHUH
O mosiBIEHUU MOCTOPOHHUX KOPHEH M moTepe
116 5 5 1
peleHni ypaBHeHUH
117 OcCHOBHBIE METO/BI PELLIEHUS YPAaBHEHUI 1
118 OCHOBHBIE METO/IbI pELICHUS YPABHEHUI 1
119 OCHOBHBIE METO/IbI pELIECHUS YPABHEHUI 1
120 OcHOBHBIE METO/BI PELLIEHUS] YPAaBHEHUI 1
121 OCHOBHBIE METO/IbI pELIECHUS YPABHEHUI 1
122 OCHOBHBIE METO/IbI PELLICHUS] HEPABEHCTBA 1
123 OCHOBHBIE METO/IbI PELLICHUSI HEPABEHCTBA 1
124 OCHOBHBIE METO/BI PELLICHUS HEPABEHCTBA 1
125 OCHOBHBIE METO/BI PELLIEHUS HEPABEHCTBA 1
126 OCHOBHBIE METO/IbI PEILICHUSI HEPABEHCTBA 1
127 Kontpoabnasi padora Ne6 1
[ToBTOpeHue u cucTeMaTH3aus yaeOHOTO
128 MaTepHala 3a Kypc ainredpsl 1 Hadaj 1
MaTeMaTHYECKOro aHaJIn3a
[ToBTOpeHue u cucreMaTH3anus yueOHOro
129 MaTepHaa 3a Kypc ainredpsl 1 Hadaj 1

MaAaTEMAaTHYCCKOIro aHajlin3a




[ToBTOpEHME U cUcTEeMaTH3AIHS YIeOHOTO
130 Marepuaa 3a Kypc aareopbl 1 Hadas

MaAaTEMAaTHYCCKOI'oO aHajIn3a

[ToBTOpEeHue 1 cucTeMaTH3anus y4eOHOTO
131 Marepuaa 3a Kypc ajareOpbl 1 Hadas

MaATEMAaTHYCCKOIro aHajlin3a

[ToBTOpEHUe U cucTeMaTH3aIus y4eOHOTO
132 MaTepuaia 3a Kypc anreOpsl U Hadam

MaAaTEMaTHYCCKOIo aHajin3a

[ToBTOpEHHE U CHCTEMAaTH3ALUs YIeOHOTO
133 MaTepuaia 3a Kypc alreOpsl 1 Havam

MAaTE€MaTHYCCKOIro aHajln3a

[ToBTOpEHME M cUCTEMAaTH3AIHS YICOHOTO
134 Marepuaia 3a Kypc aareOpbl 1 Hauas

MaAaTE€MaTHYCCKOIro aHajln3a

[ToBTOpEHUE M cUCTEMAaTH3AIHS YICOHOTO
135 Marepuaa 3a Kypc aareOpbl 1 Hadas

MAaTEMaTHYCCKOI'o aHajln3a

136 Hmozoeas konmponvhas paboma

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Maremaruka. AnreOpa M Hayajda MaTeMAaTUYECKOTO aHANIM3a; YTIIyOJIEHHOE
obyuenue, 10 xmacc/ Mep3nsk A.I'., Homuporckuit [.A., IlomsikoB B.M.; mox
penakmueit Ilomonsckoro B.E., OOmiecTBo ¢ OrpaHMYEeHHOW OTBETCTBEHHOCTHIO
W3narensckuit nentp «BEHTAHA-I'PA®y; Axuunonepnoe obmiectBo «M3aaTenscTBO
«IIpocBemienue»

* MatemaTtuka. Anrebpa M Havajla MaTeMaTHMYECKOrO aHaiu3a; YriyOJieHHOe
obyuenue, 11 xmacc/ Mep3msk A.I'., Homuporckuit [.A., IlomsikoB B.M.; mox
penakuueit Ilomombckoro B.E., OOmecTBoO ¢ OrpaHMYe€HHONW OTBETCTBEHHOCTHIO
N3narensckuit nentp «BEHTAHA-T'PA®y; Axunonepuoe obmiectBo «M3aaTenbcTBO

«HpOCBeIJ_ICHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA

Metonuyeckue pekomeHmanuu K y4yeOnuky A. [. Mepsmka, [ A.
Homuposckoro, B. b. TlonskoBa “Maremaruka: anrebpa U Havajla MaTeMaTUYECKOTO
aHanu3a, reomeTpus: Anrebpa M Hauvaja MaTeMAaTHYECKOTO aHanu3a’, 2-¢ W3JaHue,
crepeotunHoe, Mocksa, «IIpoceemenne» 2023

AnreOpa u Havana aHanu3za: 11 knacc: meroguueckoe nocodue / E.B. bynko, A.T.

Mepsmsk, [Tonskos, M.C. Skup. — M.:Benrana-I'pad, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBHI
CETU UHTEPHET

alexlarin.nety EI'D
http://alexlarin.net/ege/2014/trvar42.html
simple-math.ru> TaGmumbl
http://urokimatematiki.ru/  Ypoxwu, TecTsl U pe3eHTAIIHA IO MATEMaTHKE
http://mirmatematiki.ru IIpe3eHTanuu Mo MaremMaTuke, ajaredpe U reOMeTpUn
www.problems.ru MHTepHET-IPOEKT «3amaurm» U yYUTEICH U Mpero1aBaTenei

www.mathtest.ru MaTtemaTuka B TOMOIIb IKOJIBHUKY U CTYIEHTY (TECTHI 10



maTemaruke online)
http://school.msu.ru  YueGHO-KOHCYIBTAIMOHHBIH MOpTaT «MaTeMaTHKa B IIKOJIE
www.math.ru Caiit nocBsmén MaTtemaTrke (M MaTeMaTHKAM )

www.mathnet.ru  O6mepoccuiickuii MaTemaTraeckuii moprain Math-Net.Ru






