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HHOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (popMyIHUpYyeT CBOU JOCTHKEHUSI B MAaTeMaTHUYECKOUN (opMme.

VY4eOHblil Kypc anreOpbl M HayaJl MaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY JUI YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3MKHU, XUMHUH, OUOJIOTHH,
NOHUMAaHUS OCHOBHBIX TEHJEHIMH pa3BUTHS DKOHOMHKHA U OOIIECTBEHHOMN
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUGPOBBIX U
KOMIIBIOTEPHBIX TE€XHOJIOTHSAX, YBEPEHHO HCIIOJIb30BATh UX VIS JaJbHEHIIErO
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTeMaTH4YEeCKOr0 aHajii3a pPa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone uzydyenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbBIX 3a/1a4,
CaMOCTOSITEJIBHOIO  IIOCTPOEHUS  MAaTeMaTUYECKUX  MOJEIEH  peajbHbIX
CUTyalllid, UHTEPIPETAMN MOJIYYEHHBIX PEUICHUN, 3HAKOMATCS C MPUMEPAMU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEHM B INPUPOAE, HAYKE MU MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIBHBIM BOCITUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbIH MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenupuKy ydeOHOU
NESTEIbHOCTH, TPEOYIOMIEH MPOJODKUTEIHLHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEJIbBHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a IOJIyYECHHBIN
pe3yabTar.

B ocHoBe MmeTonuku o0ydeHus aireOpe M HayajlaM MaTeMaTH4eCKOro
aHaIM3a JSKUT JeATEeIbHOCTHBINA TPUHITUI O0yUEHHUS.

B crpykType yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYe€CKOTO
AQHaJIM3a» BBIJEIEHBl CIEAYIOIIMUE COAEPKATEIBHO-METOAUYECKUE JIMHUM:
«Yucna wu BerumcineHus», «DyHkuuu u  rpaduxkuy, «YpaBHEHHUS W
HEpaBEeHCTBa», «Hauana MaremaTuyeckoro aHainsza», «MHOXKECTBA U JIOTHKay.
Bce OCHOBHBIE COAEPIKATEIBHO-METOJUYECKUE JIMHUM H3y4aloTCA Ha
NPOTSHKEHUU JBYX JIET 00y4YeHHUs Ha YPOBHE CpeHero oodiiero odpa3oBaHws,
€CTECTBEHHO JOMOJHSA APYT Apyra U MOCTEIEHHO HACKIIAsCh HOBBIMU TEMaMHU
U pazzaenamu. JaHHBINM y4eOHBIA KypcC SIBISIETCS WHTEIPATUBHBIM, MOCKOJIBKY
oObennHAET B ce0e ColepiKaHWe HECKOJbKMX MaTeMaTH4YeCKUX TUCIHUILIIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUM aHalu3, TEOPHs
MHOXXECTB, MareMarudeckas Jjorunka u pgpyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT Bc€ Oosiee MIMPOKUM MATEMAaTUYECKUM aIapaToM,
y HUX TOCJEI0BaTEeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTH
MaTeMaTUYECKYI0 MOJIEJIb  pEalbHOW  CHUTyallud, T[PUMEHSATh 3HAHUS,



MOJIYYCHHBIE MPU U3YYEHUH Y4eOHOro Kypca, JUIsl PelICHUs CaMOCTOSITENbHO
chOpMyTUPOBAHHOW MaTeMAaTHUYECKOW 3a/ladyd, a 3aTeM HMHTEPIPETUPOBaTh
CBOM OTBeET.

ConepxxarenpHO-MeTOaUYEeCKass JHUHUS  «Yucma W BBIYUCIICHUS
3aBepiiaeT (HOPMUPOBAHME HABBIKOB HCIOJb30BaHUS JACUCTBUTEIBHBIX YHCEI,
KOTOpO€E ObLII0 HaYyaTO HAa YPOBHE OCHOBHOIO 0O0I1ero oopa3zoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUN, BKJIIOYAIOIIMX B ce€0s MCMOJIb30BaHUE
paznuyHbBIX (OpM 3aMHMCH YUCTa, yYMEHHE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYUCICHHUS, OLIEHUBATh YKCIIOBBIE BBIpaXXEHHS, paboOTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYarolIMMCSi MHOXECTBa
HATYypaJbHBIX, IEJIbIX, PAIIMOHAIBHBIX U JIEUCTBUTENIbHBIX YUCEN JOMOJHIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4HCell. B KakaoM #3 O3TUX MHOXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My creluduueckue 3agauv U Oreparuu:
JICJICHHE HalleJio, ONEepUPOBAHUE OCTAaTKAMU HA MHOXKECTBE IIEJIBIX YHCET,
0CcOOBI€ CBOMCTBA PAlIMOHATIBHBIX M UPPALMOHATIBHBIX YUCeN, apu(pMETHIECKUE
orepaluy, a TaKKe M3BJICUCHUE KOPHS HATYpPAJIbHOW CTENEHUW Ha MHOKECTBE
KOMIUJIEKCHBIX 4HceNl. brarojmapsi mocieaoBaTelIbHOMY pPacHIMPEHHUIO Kpyra
UCIIOJIb3yEMbIX YHCENl U 3HAKOMCTBY C BO3MOXXHOCTAMH HMX MPUMEHEHUS IS
pEelIeHUsT Pa3IUYHBIX 3a7ad  (OPMUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEMaTUKH KaK HAyKd U €€ pOJIh B MOCTPOEHUU MOJIeNIeH pealbHOTO MUpa,
IIMPOKO UCIOJIb3YIOTCSI 000011IeHNE U KOHKPETH3AITHSI.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pealiu3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpeIHEro oOIIero oO0pa3oBaHUsl, MOCKOIBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO pEHIeHHWE COOTBETCTBYIOUIMX 3aaad. B
pe3ynbTaTe O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMH METOJAAMH PEIICHUS
pallMOHAIBHBIX, HUPPALMOHAIBHBIX, IOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHHM, HEPABEHCTB M CHUCTEM, a TaKkXke 3ajad,
cojepxammx mnapaMmerpsl. [logydeHHbIE YMEHHUS MIUPOKO HMCHIOIB3YIOTCS TPH
UCCJICNOBAaHUM (PYHKIIUH C TIOMOIIBIO TMPOU3BOJHOM, TpPU  PEIICHUH
NPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOYAET B ceOsl TakKe
dbopMHpoBaHWE YMEHHMI BBITIOJHATH Pacu€Thl 1Mo GopMysaMm, mpeoOpa3oBaHus
pallMOHAIBHBIX, WPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a
TaK)K€ BBIPAXKCHUH, COJEPKAIUX CTETNICHH U JIorapudmbl. brarogaps nzy4eHuro
anreOpanvyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AJTOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS 00yJaronuxcs, OPMUPYIOTCS
HABBIKU JEAYKTHUBHBIX PAaCCYXKICHUHN, pabOThl C CHUMBOJIbHBIMU (OpMamH,
NIPE/ICTAaBIICHUS 3aKOHOMEPHOCTEW W 3aBUCMMOCTEH B BHJIE PABEHCTB W
HepaBeHCTB. Anrebpa mnpeziaraeT 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxarensHo-MeToauYecKas JHHUS «DYyHKIIMA U TpaduKkm» TECHO
MeperUIeTaeTCs ¢ IPYruMU JIMHUSIMU Y9€OHOTO Kypca, TTOCKOJIBbKY B KaKOM-TO
CMBICIIE 3aMaéT TOCJIEeOBATEILHOCTh M3Y4YCHHS MaTepuana. M3ydeHue
CTENIEHHOW, TOKa3aTeIbHOW, JIOTApU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIIUNA, ©X CBOWCTB U TpadUKOB, MCIONB30BaHWE (YHKIUNA I pEIIeHUs
3a/1ay U3 JPYruxX yu4eOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAIM30M, TaK U C PEIICHUEeM YpaBHECHUN 1 HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCHUMOCTH MEXKIY Pa3IUYHBIMU BEIMYMHAMU, HUCCIIEIO0BATH



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofep>KaTeabHOM
JMHUW HAIleJIeH Ha Pa3BUTHE YMEHUW M HABBIKOB, MO3BOJIAIONIMX BBIPAXKaTh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILIICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIlHH,
UCIIOJIb30BAHUIO aHAJIOTHUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIUPUTh KPYr Kak MaTEeMaTHYECKHUX, TaK M MPHUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYaloIUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (DYHKIUH, ONpenensiTb UX HauOOJbIINE U
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJl, HAXOAUTD
CKOPOCTU M YCKOpEHUs mpoleccoB. JlaHHas copepxaTenbHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIElel pealbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B NMPUKIAIHBIX, B TOM
YHUCJI€ COLMAJIbHO-DKOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH
MAaTEMaTUYECKOr0  aHajlu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTUKW B HAyKe, TEXHUKE U
uckycctBe. O0yuarommecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTHKU KaK HAyKu, U 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYECKAs TUHUA «MHOKECTBA U JIOTUKA) BKIKOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM
MaTEMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONIHIMA
BCE pa3denbl MAaTEMAaTUKU W €€ TMPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTU4YEeCKHE NUCIUIUIMHBI U UX MPUJIOKEHUS B enuHOe uenoe. [loatomy
BOXXHO J1aTh  BO3MOXKHOCThb  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTHUKH M HUCIOJIb30BaTh €ro IJIs
BBIPAKEHUS CBOUX MbICHEH. [[pyruM BaKHBIM NPU3HAKOM MATEMATHUKHU Kak
HAyKW CJENyeT TMpU3HATh CBOWCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CI€IOBaHUE  OMNPENEIEHHBIM  MpaBWIaM  [OCTPOCHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE IPU3BAHBI
CIocoO0CTBOBAaTh (DOPMUPOBAHMIO HABHIKOB TMOCTPOEHUS MOJENECH peabHBIX
CUTYaIlMi, MCCIICIOBAHUS JTUX MOJENIed C TMOMOIIBIO ammapata aiareOpbl U
MaTeMaTU4YeCKOr0 aHajin3a, MHTEPIPETAlNK MOJTYYEHHBIX pe3yabTaTtoB. Takue
3aJlaHUsl BIUIETEHbl B KaXIbI W3 Pa3lesioB MNpPOrpaMMbl, IOCKOJbKY BECh
MaTepras y4eOHOro Kypca MIMPOKO MCIOJb3YeTCs JJIS PEIICHUS TMPUKIATHBIX
3amau. Ilpu pemeHnn peanbHBIX TPAKTUYECKUX 3a7ad  oOydaromuecs
Pa3BUBAIOT  HAONIOAATENIBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCMOIB30BATh AHAIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh M0 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/1ay OpraHU3yeTCs B MPOIECCe M3YUYEHUS BCEX TeM YUeOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaIN3ay.

Ha wusydenme ydeOHOTO Kypca «AireOpa W Hadajga MaTeMaTH4YeCKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HeJel0), B
11 KJiacce — 136 4acoB (4 yaca B HEJIEITI0).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpubie ynciaa. OObBIKHOBEHHBIE M JIECATUYHBIE IpOOU, TIPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
pelIeHnsT TPUKIAOHBIX 3a/lad W3 Pa3JIMYHbIX OTpaciied 3HAaHWM M PealbHOMN
KU3HU.

JlelicTBUTENbHBIE YKCIA. PanuoHanIbHBIE W UPPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepanud C  JIEWCTBUTENbHBIMU  4YHcClIaMd. Moaynb
JNEUCTBUTENBLHOTO 4KClIa U ero cBoiicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
IpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BRIYUCICHUIA.

Crenenp ¢ wnensiM nokazareneM. buHom HbrotoHa. Hcnonbs3oBaHue
noaxonsmed GopMbl  3aMUCU  JEUCTBUTENBHBIX YHUCEN Uil  PEIICHHS
NPAKTHYECKUX 33/1a4 U MIPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ paluoOHaJIbHBIM TIOKa3aTEIEM U €€ CBOMCTBAa, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOIO0 aprymMeHTa. ApKCUHYC,
apKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpPaBHEHUS U ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHHUS IIEJIBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUIMA
Y HEpPaBEHCTB. MHOrOWIEHB! OT OJHOW MEepeMEHHOM. [leeHne MHOro4JieHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBanHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

WNppaunoHanbHble  ypaBHEHUS. OCHOBHBIE =~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEIIEHUS TOKA3ATEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHHH, COACPKANTUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE ~ METOJIBI  PEIICHUS
norapuMUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHIX BBIPKECHUM. Pemenne TPUTOHOMETPUUYECKHUX
YPaBHEHHUM.

Pemenne cucreM JIMHEHWHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUI. Ormnpenenurenb MaTpUlbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTENS I
pelIeHUsT CUCTEMBbl JIMHEWHBIX YpPaBHEHWU. PelleHue npukiaaHbIX 3a1ad ¢
IIOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHWW. MccnenoBaHne MOCTPOCHHON
MOJIEJIA C IOMOIIBIO MATPUIL U ONPEACTUTENEH.

[TocTtpoenne MaTeMaTUYECKUX MOJEJEH PEAIbHOM CUTYallMU C MOMOIIBIO
YPAaBHEHHU U HEPABEHCTB. [[puMeHeHNnEe ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JacTeil HAyKU U peajbHOU
KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, crocoobl 3amanus (QyHkiuu. B3auMHO oOpaTHbBIE (YHKITUU.
Komnosumms ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Oo6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpoMexxyTkn  3HaAKOmocTOossHCTBA.  UE&THhle U HEu€THble  (PYHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexyTkM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKIMUA. Hambomnpiiee © HauMeHblliee 3HAYCHUS
(GYHKIUY Ha TPOMEKYTKE.

JIuneitnasi, KBagpaTuyHas U APOOHO-TMHENHHAs QYHKIUU. DJIeMEHTapHOe
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas ¢GyHKIUS C HATYpaldbHBIM M II€JIbIM TToKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENeHU Kak (PyHKIUU 0OpaTHOM
CTEIECHH C HaTypaJbHBIM [IOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas pyHKIIMM, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellieHUs ypaBHEHUM.

Tpuronomerpruueckass OKpPYXKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCAX U SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHajan3a

[TocnenoBarensHOCTH, CIIOCOOBI 3aJaHUs TOCeA0BaTebHOCTENH. Meton
MaTeMaTU4eCKOU 15030107 911%17 8 MOHOTOHHBIE u OTpaHUYCHHbIE
NOCJEN0BATENbHOCTH. ICTOPUS BOSHUKHOBEHHSI MAaTEMaTUYECKOTO aHAIN3a KaK
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernueckass UM reoMeTpUyeckas  MPOTrpeccud. becKOHEeYHO
yObIBaroIiasi reomerpudeckas nporpeccusi. Cymma OeCKOHEYHO YOBIBaromei
F€OMETPHUUECKON TTporpeccuu. JIMHEUHBIM U SKCIOHEHIIMAIBHBIA pocT. Hucio
e. @opMmyIia CIOXKHBIX MPOUEHTOB. Vcronb30BaHUE MPOrpeccCUu sl PELICHUS
peanbHbIX 3a]1a4 IPUKJIIAHOTO XapakTepa.

HemnpepoiBHble (QYHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEpHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB JJIS pelleHusi HepaBeHCTB. [IprMeHeHrne CBOMCTB HENMPEPBIBHBIX
byHKIUN TS penieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpeneneHue,
reOMETPUYECKU ¥ (U3UYECKHUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K TpaduKy QyHKIUH.

[IpousBognbie  nnemeHTapHbIX  (GyHKumiA. [IpousBomHass  CymMMBI,
IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHOX€eCTBO, omepaluyu HaJl MHOKECTBAMH M MX CBOWCTBa. [narpaMmbl
Oiinnepa—Benna. I[lpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
OMNMUCAHUS PeAJbHBIX MPOLECCOB M SIBJICHUM, IPU PEIICHUU 3a7ad U3 JAPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CICICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KITACC



Yucjaa 1 BbIYUCJIEHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIBIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mmojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

Kommiexkcuple ymucna. Anredpamdeckass ¥ TpUTrOHOMETpUYECKass (hOpMbI
3alUCH KOMIUIEKCHOTO 4Hnciia. ApudMETHYECKHE OIepalui ¢ KOMIUICKCHBIMH
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YMCEN  JUIS  pelieHus  (QU3WYeCKuX |
reOMETPUYECKUX 3a/1au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHECHHMH M HepaBeHCTB. PaBHOCHIILHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUICCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS] CUCTEM M COBOKYIHOCTEW pPAlIMOHAIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(MUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JIacTel HayKU U peabHOU
KU3HU, UHTEPIIPETALUS ITOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUUHA U Tpaduku

I'padux xommosurmu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJIMHATHOU INIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUU, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnionp3oBanne rpadukoB (YyHKIMA 71 UCCIENOBAHUS TPOIIECCOB H
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 JAPYTUX YUEOHBIX
IIPEIAMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MpOM3BOIHOM K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U JKcTpemMyMmbl. HaxoxaeHue HauOONbIIETO0 YW HAUMEHBIIETO 3HAYCHHIM
HEMPEePbIBHOMN (QYHKIIMU HA OTPE3KE.

[IprumeHeHne NpPOW3BOAHON IJIs HAXOXKIAEHUS HAWIIY4IlEero pEuIeHUus B
NPUKJIAAHBIX 3a7adax, Ui OIPENENICHUsT CKOPOCTH M YCKOPEHHs Ipolecca,
3aJ1aHHOTO (DOPMYJIIOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpa3zHbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nurerpan.  ['eomerpuueckuii  CMBICT  HWHTErpana.  Beruucienue
onpenenéHHoro uarerpaia mno ¢popmyne Herorona-JleiOuuna.

[Ipumenenue mHTerpana sl HAXOXKJICHUS TUIONIA/ICH TUIOCKUX (UTYp U
00BEMOB T€OMETPUIECKUX TEJI.

[Tpumepst pemiennii nudepeHInanbHbIX ypaBHEHUH. MaTemaTudeckoe
MOJICIUPOBAHUE pEATBHBIX TIPOIECCOB C TMOMOIIBI0 auddepeHInaIbHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUHCKOTO OOIIECTBA, MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBIICHUM,
IpOIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aMMOJICHCTBOBaTh C COITMAJIBHBIMH HHCTHUTYTaMH B COOTBETCTBHHM C WX
GYyHKIUSAMUA U HA3HAYECHUEM;

2) IATPMOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MPOIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHOE OTHOIIICHUE
K JOCTI)KCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, MCIIOJIb30BAaHUE ATUX JOCTIDKCHHH B APYTUX HayKaX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, OSTHUYECKOTO ITOBEICHUS,
CBSI3aHHOTO C  MPaKTUYECKUM TPUMEHEHHUEM JIOCTHXKEHUM HayKHu H
NEATEeIIbHOCThIO  YYEHOTO0, OCO3HAHHWE JIMYHOTO BKJIaJga B IIOCTPOCHHE
YCTOMYHMBOTO Oy AyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ACTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pACCYyXICHU,
BOCIIPUUMYHMBOCTH K MATEMaTHYECKUM aCIIeKTaM Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaJaHCHPOBAHHBIN
PEXKUM 3aHATUM U OTIbIXa, PeryisapHas (pu3ndecKkas akKkTUBHOCTH), (PU3UIECKOE
COBEPIIICHCTBOBAHHUE pu 3aHATHAX CIIOPTHBHO-03/I0POBUTEILHOM
NEeSATEeIIBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IICHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasiuYHBIM _ chepaM  IPO(ECCHOHANBHON  JICATENBHOCTH, —CBS3aHHBIM  C
MaTeMaTUKOW M €€ NMPHIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynmymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIaHBI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMYy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TMPOTSHKECHUH BCEHW J>KM3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMUMAaHHWE BIUSHUS
COITMAJTbHO-DKOHOMHUYECKUX  TIPOIIECCOB HA  COCTOSHHUE IPUPOJHOM H
COITMAJILHOM Cpeabl, OCO3HAaHHE TJI00AbHOIO0 XapakTepa 3KOJOTHYSCKUX
mpo0JieM, OpUEHTAllU Ha MMPUMEHEHHUE MaTeMaTHICCKUX 3HAHUM ISl peIICHHUs



3a/1a4 B 00JIACTH OKPYIKAOIIEH Cpelibl, IJIAaHUPOBAHKUE MTOCTYIKOB U OLICHKU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAayKM U OOIIECTBEHHOW MPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKW Kak c]ephl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTHUYeCKON KyJbTYpOW KakK CpPEJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATEIIBHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTebHBbIE YHUBEPCATbHBIE YUeOHbIE 1eiiCTBHS

Ba3oBble Jjornyeckue AeiicTBHA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHHMH MEXAy TMOHATUSAMH, (HOPMYIUPOBATH
OTIpE/ICIICHUS IIOHSTHH, yCTaHaBJIMBATh CYIIIECTBEHHBIN MIPU3HAK
KiIaccupuKaIlii, OCHOBaHUS JJIi OOOOIIEHUs M CpPaBHEHHUSA, KPUTEPUH
IIPOBOJIMMOTO aHaJIN3a;

BOCIIpUHUMATh, (QopMylaupoBaTh H  IPEoOpa3OBBIBATh  CYXKICHHS:
yTBEPAUTEIbHbBIC U OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeuns B akTaxX, JTaHHBIX, HAOJIOJACHUSAX U YTBEPKJICHHUAIX, TIPe1IaraTh
KPUTEPHUH JIJIs1 BBISBJICHUS 3aKOHOMEPHOCTEN 1 MTPOTUBOPECUHIA;

JieJaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIIHLHO JIOKa3aTeIbCTBA MaTEMaTHYECKUX
YTBEPKACHUNU (MpsIMbIe W OT MPOTHBHOTO), BBICTpaMBaTh apryMEHTAIIUIO,
IPUBOIUTL TIPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXXJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pCIICHMs, BBIOMpaTh HawboJee MOAXOIANIMA C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciaenoBareabCKHue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICI0BATEIbCKUA MHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTUBOpeUYne, IMpodiemy,
yCTaHABJIMBaTh UCKOMOE U JaHHOE, (hOPMHUPOBATh THIIOTE3Y, ApTyMEHTUPOBATH
CBOIO MTO3UIIAIO0, MHEHHUE;

IIPOBOJINTH CaMOCTOSITEIIHLHO CIIJITAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIICIOBAaHNUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0BeKTa,
SBJICHUS, TIPOIIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, TTPOIIECCAMMU;

CaMOCTOSITEIIbHO (pOPMYJIUPOBATH 000OIIEHHS U BBIBOJBI TIO PE3ybTaTam
MPOBEAEHHOTO HAONIOJACHUS, MCCICAOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISBJIATH JIe(PUITUTHI MHPOpMAIMKU, JAHHBIX, HECOOXOAUMBIX IS OTBETa
Ha BOIIPOC U ISl PEIICHHS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U OPM IMPEICTABICHHUS;

CTPYKTYpPUPOBAaTh MHPOPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHMMAaTh H  (OpMyIHpoBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XOAY PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X0JIe 00CYXJCHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI,
npoOJieMbl, pelaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha IIOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yabTaThl pelieHus 3a1a4H, IKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCcTBUSA

Camoopranusamnus:

COCTABJISITh TUIaH, aJITOPUTM PEIICHUS 33]]a4M, BBIOUPATh CIIOCO0 pelIeHUs
C y4€éTOM HUMEIOIIMXCSA PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

BJIQJCTh HAaBBIKAMHU T[IO3HABATEIbHOM pedIeKcuu KaKk OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, JAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSM, OOBSICHATH
OPUYUHBI  JIOCTMODKCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHIAUBUYaIbHONM pabOThl MPU pelieHUH Y4eOHBIX 3a/iay, MPUHUMAThH IIelb
COBMECTHOM JIeITEIbHOCTH, TIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PabOTHI,
pacmpenensaTh BUIbI pabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEHUCTBUSI C JAPYTMMH YJIC€HAMH KOMAaHJbl, OIICHUBATH
KauecTBO  CBOETO BKJIajga B  OOMMIA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuiics MOJIYYUT CIETYIONTUE
IIPEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoguyeckas JpoOb, MPOIEHTHI, HPPAUOHATBLHOE YHCIIO, MHOXECTBa
PAlMOHAIIBHBIX U JICHCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAAHBIX 3334 U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
NPUKHUJIKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN;

CBOOOJTHO OMEpUpPOBaATh IMOHATHUEM: CTENEHb C IIEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OpMYy 3amuCH JCUCTBUTENBHBIX YHUCET IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEJICTABICHUS JaHHbIX;

CBOOOJTHO  OINEpUpOBaTh  MOHATHEM:  apU(PMETUYECKUH  KOpPEHb
HAaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPUPOBATH  TOHSITHEM: CTENEHb C  PalMOHAJIBHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHca, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTMIEPUPOBATH MOHATUIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH  IOHATUAMU: APKCHUHYC, AapPKKOCHMHYC M apKTaHI€HC
YUCIJIOBOT'O apr'yMEHTA.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJTHO  ONEPUPOBATH  TOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIBbHBIE  ypPaBHEHUS W YPABHEHUS-CIICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHHUS] PAlMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHWH, MNPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWIEH C MLEIbIMH KOd(PUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSTH
JICJICHUE MHOI'OWJIEHAa Ha MHOI'OWIEH C OCTAaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CUCTEMA JIMHEHHBIX ypaBHEHHIA,
MaTpula, ONPEAEIUTEIh MATPULIBl 2 X 2 W €ero reOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpENENUTeNs 2 X 2 i1 BBIYUCIIEHUSI €r0 3HAYCHUs,
IPUMEHATh ONPEACIUTENN Uil PEUICHUs] CHUCTEMBl JIMHEWHBIX YpPaBHEHMH,
MOJEIIMPOBATh PEAIbHBIE CUTyallUd C TIOMOLIBK) CHUCTEMbI JIMHEWHBIX
YPAaBHEHHM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIA C NOMOLIBIO MATPULl U
ONPENEIUTEIIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yJIbTAaT;

WCIIOJIb30BaTh CBOMCTBA JCHCTBUN C KOPHSAMHU Il MPeoOpa3oBaHUS
BBIPAKECHU;

BBITIOJIHSATh ~MPEOOpa30BaHUSI YHCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTENEHU C PAllMOHAIBHBIM [OKA3aTEIIEM;

HCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKECHHI;



CBOOOJIHO OIEPUPOBATH MOHATUAMU: UppaAlMOHAIIbHbBIE, TOKA3aTeIbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynbl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMble (QOpPMYJbl JJIi PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTYyallUd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA II0 YCIOBMIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIN C UCIIOJIL30BAHUEM alllapaTa ajireopsbl.

DOyHKUUM U rpapuku:

CBOOOJTHO OMEpUpPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
(GyHKIIMU, B3aWMHO OOpaTHbIe (YHKIMM, KOMIO3UIUA (YHKIUN, Tpaduk
(yHKIIMHU, BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

CBOOOJTHO OTEPUPOBATH MOHSATUAMU: 00JACTh OMPENEIICHUS U MHOXXECTBO
3HaYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuogudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (PYHKIIMU, HAUOOJbIIIEE U HAaUMEHbIIeEe 3HaYeHHWE (DYHKIIMM Ha
IPOMEKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTEIEHHAs (YHKIHS C HATYPaJIbHBIM
U 1IeJIBIM OKa3aTesieM, Tpaduk cTeneHHOW GyHKIUU C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpaduk KOpHs n-0il cTerneHu Kak (yHKIIMK OOpaTHOM CTENEHU C
HATypaJbHBIM MMOKa3aTeJeM;

OTepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTUUHAs U JTPOOHO-IMHEHHAs
(YHKIMM, BBIMOJIHATH OSJEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHE UX
rpauKoB;

CBOOOJTHO OIEpPUPOBATh MOHIATHAMU: MOKa3aTeNbHAs U Jorapupmudeckas
(GyHKIIMU, UX CBOMCTBA M rpadUKH, UCIOJIB30BATh UX T'paQUKU I PEIICHUS
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh TpaduKkd (QYHKIUN JUIsi HUCCIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3a7a4 U3 APYruX Y4eOHBIX MPEIMETOB U peaIbHON
KU3HU, BBIpAXATh (OPMYJIaMH 3aBUCUMOCTH MEXKy BETMUYNHAMU;

Hauyana mareMaTH4ecKOro aHaIu3a:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIecKass U TeoMeTpuIecKas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKAs IPOTPECCUsi, TUHEHHBIHI
U OKCHOHEHIMAIbHBIA pPOCT, (opMyla CIOXKHBIX TPOIEHTOB, WMETh
IpEe/ICTaBlICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM [IJISl PEIICHUS peajbHBIX 3a/lad MPHUKIAJTHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a/1aHus MOCJICIOBATEIHHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATEILHOCTH, TIOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTHYEeCKOTO
aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTMEpPUPOBATH MOHATHEM: (DYHKIIHS, HETPEphIBHAS Ha OTPE3KeE,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;



CBOOOJTHO ONEpPUPOBATH MOHATUSMU: TE€pBas W BTOpas MPOU3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBbI, IPOM3BEICHHUS, YAaCTHOTO U
KOMITO3UIIMU JIBYX (PYHKIIUH, 3HATh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIUN;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3NYECKUN CMBICT MPOU3BOIHON Jis
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JJisl  ONKCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATUSMU: OINpPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHMYeCKOro  O0BEKTa,  J0Ka3aTelbCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIETYIOITUE
IPEeIMETHBIE PE3YJIbTATHI IO OTJCIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEII, UCIIOJIb30BATh PU3HAKUA JEITUMOCTH
ueneix uncen, HOJ[ m HOK HarypanbHbIX uMcen s peElICHUS 3a1ad,
IIPUMEHATH aNroputM EBKinnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMAYJIIO, 3aIlKChIBAThH
HaTypaJbHbIEC YKCJIa B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YKCIIa B aareOpandeckoi u
TPUTOHOMETpUUECKON (DopMe, BBHIMOIHATH apu(METUYECKHUE ONepaIlui ¢ HUMU
U N300pakaTh HAa KOOPJIMHATHOM IMIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MIOKa3aTEIbHbIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YpaBHEHUSI;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSATh HEOOXOMWMbIe (QOpPMYJbl Ui  PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA M COBOKYITHOCTb YpaBHEHUN
U HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJUTh
pELICHUsT CHUCTEMBI U COBOKYITHOCTEM pPAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX U JJOTapu(MUYECKUX YPABHEHUI U HEPABEHCTB;

peuarb palLKroOHaIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJbHbIE,
norapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepKallrue MOAYJIA U TapaMeTpBbl;

MPUMEHSTH TpaPUIECKUue METOIbI I PEIICHUS YPABHCHHU U HEPABEHCTB,
a TaKXe 3a7a4 ¢ apaMeTpamu;

MOJICIUPOBATh peEaJbHBIC CUTYallMH Ha S3bIKE alreOpbl, COCTABISThH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBUIO 3a/1a4H,
MCCIIEIOBAaTh TMOCTPOSHHBIE MOJIENM C HMCIOJIb30BAaHWEM ammapara anreOpbi,
WHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U TpapuKu:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEe U HAMMEHbIIIee 3HaUYCHUS (DYHKIIMHU HETPEepbhIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO U1l HAXOXICHUS HAWJIY4IlEero PEuieHus B
IPUKJIAAHBIX, B TOM YHCIIE COLUMAIbBHO-DKOHOMUYECKUX, 3ajadax, JJis
ompeeeH!s] CKOPOCTH M YCKOPEHHs MpoIecca, 3aJlaHHOTO (POpMYJION HITU
rpaguKom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMHU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYHCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETpana;

UMETh IPEICTABICHUE O MATEMATUYECKOM MOJICIMPOBAHUU HA IIPUMEPE
coctaBieHus nuddepeHInanbHbIX YPaBHEHHUI;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCIJIE COLUUAIBbHO-3KOHOMUYECKOIO U
¢uznueckoro  xapaktepa,  CpeICTBaMM  MaTeMaTHYEeCKOro  aHajM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIEe pecypChl

MHOX%eCTBO
JEHCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHceTBa. Cucremsl
JIMHENUHBIX YpaBHEHUN

24 2

OyHKIUYU U TpadUKy.
CrenenHas GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeEM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIECHM.
WNppannoHanbHbie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIUSA.
[Toka3zarenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBHble GyHKINH.

[IpousBoHas 20

[ToBTOpEeHME, 0000IICHNE,
cUCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 136




11 KIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMmabl

KoaudecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

UccnenoBanue GpyHKIMMA ¢
MMOMOUIBIO TPOU3BOTHOM

22 2

ITepBooOpazHas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEpaBEHCTBA

14 1

WppauroHaneHele,
IIOKa3aTCJIbHBIC U
norapuMuIecKue
HEPaBEHCTBA

24 1

KommiekcHbie unciia

10 1

HatypanbHble u nenble
quciaa

10 1

CucreMbl pallMOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKAa3aTeNbHbIX U
J0rapuPMHUUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHHE, O606IH€HI:I€, 16 5
CHUCTEeMaTH3aIus 3SHAaHUI
OBIIEE KOJIMYECTBO
136 11

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

[[MHOK€eCTBO, ONepaliy Hal
MHOKECTBAMU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO arapara
JUIS pelleHus 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOoH

PammmonansHEIE YmCHa.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLEHTHI, 0ECKOHEUHBIC
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
MPUKJIAJHBIX 3a7a4




Bxonnas KOHTpoOIbHAA
pabora

JlelicTBUTEIbHBIEC YHCIIA.
Panuonaneubie
HMppalurOHaJIbHbIC YUCIIA

ApudmeTrnueckre onepaiuu
C ICUCTBUTEIBHBIMHU YUCIIAMU

10

Monyib 1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpubmmxéHHbIC
BBIUMCJICHHUS], TTPaBUIIa
OKpPYTJICHUS, IPUKHJIKA U
OIICHKA pe3ynbTaTa
BBIUMCIICHUM

12

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JpOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

13

OCHOBHBIC METO/IbI PEIICHUS
HENbIX U APOOHO-
palMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

14

OCHOBHBIC METO/IbI PEIICHUS
HENbIX U APOOHO-
palMOHATILHBIX YPAaBHEHUN U
HCPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHou. Jlenenue
MHOI'OWIEHA Ha MHOT'OUJIEH C
octatkoM. Teopema besy

16

MHOTOo4IEHBI C LENbIMHA
koo unmentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pemenue cucreM IMHEHHBIX
ypaBHEHUI

19

Marpuia cuCcTeMbI TUHEUHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMEeTPUYECKUI CMBICIT
1 CBOMCTBA; BEIUHMCIICHUE €TI0
3HAYEHUS

21

[Ipumenenue onpeneauTens
JUISL PEILIEHUS CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

22

Pemenne MPUKJIAAHBIX 3aaa4
C IIOMOIIIBIXO CUCTEMbI




JIMHEUHBIX YPABHEHUN

23

Pemenue npukianHbeIX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbHas padoTa:
"PannioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a1aHUS
bynkun. Bzaumuo
oOpaTHbIe PYHKIUH.
Kommosumus GpyHKIwiz

26

I'paduk pyHKIHN.
DnemMeHTapHbIe
npeoOpa3oBaHus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHOECTBO 3HaYCHUH
¢byukuun. Hynu ¢pyHkum.
IIpomexxyTku 3HaK
ITOCTOSIHCTBA

28

YETHbIEC N HEYETHBIE
¢byukun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DJeMeHTapHOe UCCIIeI0BaHHE
U TIOCTPOCHHUE TPaPUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE HUCCIIeIOBaHUE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CrerneHn ¢ LETBIM
rmokasarejieM. buaom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHasi GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBoucTBa U

rpadux

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPAXCHH, COJIepIKaINX
CTEINEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNCHHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPXECHHI, COJIepIKaIINX
CTENEHU U KOPHU

42

WppanunonanbHbIe
ypaBHeHHsI. OCHOBHBIE
METO/Ibl PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppanunonanbHble
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEILIEHUS
UppalMOHATILHBIX YPaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHBIE
METO/Ib] PEILIEHUS
UppalMOHATIBHBIX YPAaBHEHHH

45

PaBHOCHIBHEBIE nepexoanl B




PCIICHUN UPPALTUOHATIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHATIBHBIX
ypaBHEHUI

47

PaBHOCHUIIBHBIE TIEPEXO/IBI B
PEIICHNHU MPPAUOHAJIBHBIX
ypaBHEHUI

48

PaBHOCHUIIBHBIE TIEPEXO/IBI B
pELICHUH UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTelieM

50

CaoiicTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEHU C
HATypaJIbHEIM I10Ka3aTesieM

51

KonrpomnbHas pabora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTeNEeHHU.
UppanuoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTejieM U €€ CBOICTBA




53

Crenens ¢ pallMOHAIbHBIM
IOKa3aTelIeM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeiIeM U €€ CBOMCTBA

55

[ToxazarenbHast QyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUHU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPAaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOBI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucna. CoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
norapudma

64 Jlorapudwm yucna. CBoiicTBa
norapudma

65 JlecaTuuHble U HaTypaJbHbIE
JorapupMbl

66 JlecaTuuHble U HATypalbHbIE
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapuhMbl
[IpeoOpazoBanue

68 BBIPKEHUH, COMIEpKAITUX
J0rapuQpmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

70 Jlorapudmuueckas GyHKUNS,
e€ cBolicTBa u rpaduk

7 Jlorapugmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpapuka

72 (GyHKUINU 1715 pelIeHust
yYpaBHEHUNU

73 Hcnonb3oBanue rpaguka

GYHKIUY IS pEIICHUS




ypaBHEHUU

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOJTbI PEIICHUS
norapuGMUIEeCKUX
ypaBHEHUI

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKUX
yYpaBHEHUU

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIIeHUs
JorapuGpMUUECKUX
yYpaBHEHUHU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUNU

78

PaBHOCHIIbHBIE TTEPEXO/BI B
pelieHnu JorapupMuIecKux
YpaBHEHUN

79

KonTponbhas pabota:
"Jlorapupmuueckas
¢bynkus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUECKUX
(GyHKIMI 4HCI0BOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OcCHOBHEBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OCHOBHEBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUU




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenne
98 TPUTOHOMETPHUYECKHIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKHIX
ypaBHEHUI

Pemenue
100 TPUTOHOMETPHUYECKHIX
ypaBHEHU U

KonrtpomnbHas padora:
"TpuroHomeTpuyeCcKue
101 BBIPAXECHUS U
TPUTOHOMETPHYECKHE
ypaBHeHuUs"

ITocnenoBaTeNnbLHOCTH,
CIIOCOORI 3aJaHUS

102 [MOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIbHOCTH.
Uctopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccust

105

['eomeTpuueckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

CymMa GecKOHEUHO
yOBbIBaroIIeil reoMeTpu4ecKoi
IIPOrpECCUm

108

JIMHEeHHbBIN 1
AKCIIOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX
MPOLICHTOB

109

JIMHEeNHbBIN 1
AKCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyna clI0KHBIX
MPOLICHTOB

110

Hcnonp3oBanue mporpeccun
JUTSL pELLIeHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

Kontponbnas paboTa:
"ITocnenoBaTeILHOCTH U




nporpeccun"

HenpepriBable GYyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMIITOTHI
rpa¢gukoB QpyHKITHI

114 CaoticTBa GyHKIHI
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI
HETPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHusl HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pelLIeHNs HEPaBEHCTB

118 Merton uHTEpBAJIOB JUIs
pelIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 HENpepbIBHBIX (QYHKIMHA 115
peleHus 3a1a4
IIpuMeHeHne CBOWCTB

120 HENpPEPBIBHBIX PYHKINN A5
peleHus 3aaa4

121 IlepBas u BTOpas
MPOU3BOHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUUYECKUN CMBICIT




IIPOU3BOJHOM

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIHMH

125 YpaBHeHUE KacaTeJIbHOM K
rpaduxy GyHKINN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[Tpou3BoiHas CyMMBI,

128 IIPOU3BENIEHUS, YaCTHOTO U

KOMIIO3UIIMHN (PYHKIIUH

[Tpon3BoiHas CyMMBI,
129 IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI

[Tpou3BoiHAs CyMMBI,
130 IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHIA

KonrpomnbHas pabora:

131
"ITponsBogHas"
[ToBTOpenwme, 0600IIEHNE,
132 CHUCTEMATHU3AaLUs 3HAHUN:

"VpaBHenus"




[ToBTOpenwue, 0600meHNE,

133 CHUCTEMaTH3allus 3HAHHH: 1
"(DYHKHI/II/I”

134 NrtoroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHUCTeMaTu3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

[IpuMeneHne TpoOn3BOHOM
K UCCIEeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeneHne TpoOn3BOHOM
K UCCIEeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBAaHUIO (YHKITUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI




Bxonnas KOHTpoOIbHAA
pabora

Haxosxnenre HanOoIbIIero
1 HAMMEHBIIIETO 3HAYCHHS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HanbombI1ero
Y HAUMEHBIIIETO 3HAUCHUSI
HETPEPhIBHON (YHKIIUHU HA
oTpe3Ke

Haxoxnenue HanbombI1ero
Y HAUMEHBIIIETO 3HAUCHUSI
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

10

Haxoxaenune HanOoIIbIIIEro
¥ HAUMEHBIIIETO 3HAYCHHS
HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEro
¥ HAUMEHBIIIETO 3HAYCHHS
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
¥ HAUMEHBIIIETO 3HAYCHHS
HenpephIBHON (YHKIIUU HA
OTpe3Ke




13

IIpuMeHeHne npou3BOIHOU
JUISL HAXOKICHUS
HAWIYYIlero peleHus B
IPUKJIAJHBIX 3a/1a4ax

14

IIpuMeHeHne npou3BOIHOU
JUISL HAXOKICHUS
HAWIYYIlero peieHus B
HPUKIIAJHBIX 33a4ax

15

IIpuMeHeHne mpou3BOIHON
TUISL OIPE/IeIICHHS
CKOpPOCTHU M YCKOPEHUS
npoiiecca, 3aJaHHOTr0
bopmyoit unu rpaduxkom

16

IIpuMeHeHne Mpou3BOIHON
JUIs OTIpeNIeIeHUs
CKOpPOCTH M YCKOPEHUS
npolecca, 3aJaHHOTO
bopmyoit unu rpaduxkom

17

Komnozumus GpyHkImii

18

Kommozurust ¢hyHKImia

19

Komnozumus GpyHKImii

20

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAMHATHOM IIJIOCKOCTH

21

['eomeTpuyeckue 0Opass
YpaBHEHUH Ha




KOOPAMHATHOW INIOCKOCTH

22

KonTponbhas pabora:
"HUccnenoBanue GyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpa3Has, OCHOBHOE
CBOICTBO NEPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (DYHKITHIA.
[IpaBuiia HaX XK ICHHS
epBOOOPa3HBIX

25

ITepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHA.
[TpaBuiia HaXOXACHUS
epBOOOPA3HBIX

26

WNurerpanin.
I'eomeTpuyeckuil CMbICHT
VHTETpaja

27

Brraucnenue
onpeAenéHHOr0 UHTErpaia
o popmyne HeroToHa-
JleiiOauma

28

Brrunciaenue
OTIpENIeIEHHOTO HHTErpaa
o popmyne HeroToHa-
JleiiOauma

29

IIpumeHeHne nHTErpaa




JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX (QUTYp

30

IIpumeHeHune nHTErpaia
JUTSL HAXO0XKIIEHUSI 00BEMOB
TEOMETPHYCCKUX Tell

31

[IprMeps! pernieHui
QG epeHIaIbHbIX
ypaBHEHUI

32

[Tpumeps! pereHmi
nuddepeHIaTbHBIX
ypaBHEHUI

33

MaremaTuueckoe
MOJEIUPOBAHUE PEATIbHBIX
MPOLECCOB C MOMOIBIO
nudepeHIanIbHbBIX
ypaBHEHUU

34

KonrtpomnsHas padora:
"IlepBoobpazHas u
uHTerpan'

35

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpudeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

37

Tpuronomerpuueckue




¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

39

Tpuronomerpuyeckue
(GYHKIIMH, UX CBOWCTBA U
rpaduku

40

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOILBIO




TPUTOHOMETPUYECKON
OKPYXHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
peIIeHUs TTOKa3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
peleHus TOKa3aTeNbHbBIX
HEPABCHCTB




o1

OCHOBHBIE METOIBI
pellIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pelleHuUs TOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IBI
pelIeHus
norapuGpMUIEeCKUX
HEPABCHCTB

54

OCHOBHBIE METO/IBI
pelIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOEI
perieHus
JorapupMUUECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIEI
pEIICHUS UPPAUOHATBHBIX
HEPaBEHCTB

58

OCHOBHBIE METOIEI




pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METOIBI
peIIeHUs UPPAITUOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METO/IbI
pELICHHS UpPaMOHATbHBIX
HEPABEHCTB

61

['padmyeckue MeTObI
pelIeHUs] UPPALUOHATBHBIX
ypaBHEHUI

62

['padmyeckue MeTOAbI
pEeLIEeHUs UPPALMOHATIBHBIX
ypaBHEHU I

63

I'paduueckue MeTo b1
pELICHUS TT0Ka3aTeIIbHbBIX
yYpaBHEHUHU

64

['padmyeckue MeTObI
pELIeHUs TOKa3aTeJIbHbIX
HEPaBEHCTB

65

['padpraeckue meTo b1
peleHus
J0rapupMHUECKUX
yYpaBHEHUN

66

['padpuaeckue meTo b1
peeHus




J0TapuPMHUECKUX
HEPaBEHCTB

67

['padmyeckue MeToabI
peneHus
J0TapuPMHUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo b
pelIeHHs MOKa3aTebHBIX U
JOTaprUPMHUECKUX
ypaBHEHUI

69

['padpuaeckue meTo b
pelIeHUs [T0Ka3aTeIbHbIX U
Jorapu(pMUUECKUX
ypaBHEHUH

70

['padpuaeckue meTo b
pelIeHHs [T0Ka3aTeIbHbIX U
JorapupMUUECKUX
HEPABEHCTB

71

['padpraeckue meTo b1
pelleHus: MOKa3aTeNbHbIX U
JorapupMUUECKUX
HEPABEHCTB

72

KonTponbhas pabota:
"HppauyroHanbHEIE,
MoKa3aTelbHbIe U
JorapupmMuIecKue




HepaBeHcTBa"

73

KomrutekcHble uncia.
Anrebpanueckas u
TPUTOHOMETPUYECKAs
dbopMBbI 3anucH
KOMILIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
dbopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenue
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAMHATHOM IIOCKOCTH

78

N300paxkeHue
KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopuu
N-0i1 CTEIICHU U3
KOMIUIEKCHOTO YU CJIa




80

®opmyna Myaspa. Kopuu
N-0i1 CTEIICHU U3
KOMIUIEKCHOT'O YHUCJIa

81

IIpumeHeHue
KOMIUIEKCHBIX YUCEIl IS
petieHus pU3NIECKUX U
TFEOMETPUUYECKUX 3a7a4

82

KonTponbhas pabdora:
"KommexcHble uncia"

83

HaTypaJ'IBHBIe H OCIbIC
qucia

84

HarypasnbHble 1 1iensie
qucia

85

HpI/IMeHCHI/Ie ITPU3HAKOB
JACITIMMOCTHU LCJIBIX YUCCII

86

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

IIpumMeHeHne NpU3HAKOB
JEIAMOCTH LIEIIBIX YACEN:
HO/I n» HOK

88

IIpumeHeHne MpU3HAKOB
JEIAMOCTH LIEIIBIX YACEN:
HO/I n» HOK

89

[TpuMmeHeHre NpU3HAKOB
JETUMOCTH LIENbIX YHCEIL:
OCTaTKH 110 MOAYJIIO




90

IIpuMeHeHne NpU3HAKOB
JEJIIMMOCTH LIEJIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

91

IIpuMeHeHne NpU3HAKOB
JEITUMOCTH IICJIbIX YHCE:
anroputM EBkimaa nis
pelieHust 3aj1a4 B LEJIbIX
Yypciax

92

KonTponbhas pabota:
"Teopus Henbix yncen"

93

CucremMa 1 COBOKYIHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOEI
PEIICHUS CUCTEM U
COBOKYITHOCTEH
palMoOHANbHBIX YPAaBHEHUI

96

OCHOBHBIE METOIEI
PEIICHUS CUCTEM U
COBOKYITHOCTEH
MPpALMOHATBHBIX




ypaBHEHUU

97

OcHOBHBIE METOBI
peuiCHus CUCTEM U
COBOKYITHOCTEM
II0OKa3aTeJIbHBIX YPaBHEHUU

98

OcHOBHBIE METOBI
peleHus CUCTEM U
COBOKYITHOCTEHN
IIOKa3aTeJIbHBIX YPaBHEHUU

99

OCHOBHBIE METO/IbI
peicHud CUCTEM U
COBOKYITHOCTEHN
JorapuMUIECKUX
ypaBHEHUH

100

OCHOBHBIE METO]IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEHN
Jorapu(pMUUECKUX
yYpaBHEHUNU

101

IIpumeHeHune cucreM K
PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3InYHbIX o0yacTei
HAyKU U PEAIbHOM KU3HH,
UHTEpIpeTaus
[IOJIy4EHHBIX PE3YJITATOB




102

IIpumeHeHue cucreM K
PELICHUI0 MaTEMAaTHYECKUX
3aJa4 U 3a1a4 U3
pasIn4HbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
UHTEPIIPETALNS
IIOJIy4EHHBIX PE3YJITATOB

103

[TpuMeHeHnEe HEPABEHCTB K
PELIEHUI0 MaTEMaTUYECKHUX
3aJa4 U 3a71a4 U3
pa3IUYHbIX 0OJsacTen
HayKHU U PEAIbHOM KU3HH,
MHTEpIIpeTalns
MOJIyYEHHBIX PE3y/IbTaTOB

104

KonTponbhas pabota:
"CHucTeMBbl palioOHaIbHBIX,
UppaIMOHATBEHBIX
MOKa3aTeIbHBIX U
J0rapupMHUECKUX
ypaBHEHHUI"

105

PannoHaneHbIE ypaBHEHHS
C IapaMeTpaMu

106

PammmonansHbie
HEpPABEHCTBA C
napaMeTpamMmu

107

PanmonanbHbIe CHCTEMEI C
napaMeTpamu




108

HppauuroHanbHbie
YpaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

109

HppauyroHanbHbIE CUCTEMBI
C ImapameTpaMu

110

[Toka3arenbHble
yYpaBHEHUs, HEPABEHCTBA C
napaMmeTrpamu

111

[TokazarenbHbIE CUCTEMBI C
napaMeTpamu

112

Jlorapudmuueckue
YPaBHEHUs1, HEPABEHCTBA C
napameTpamu

113

Jlorapudgmuueckue
CHCTEMBI C MapamMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHUS € ITapaMeTpamMu

115

Tpuronomerpuueckue
HEPABEHCTBA C
rapameTpamu

116

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

117

ITocTtpoenue u
UCCJIeI0BAHNE
MaTeMaTUYECKUX MoIeiei
peanbHbIX CUTYalUH C




IIOMOILBIO YPABHEHUM C
napameTpamu

118

[TocTpoenue u
UCCIICIOBAHNE
MaTeMaTUYECKUX MOJAEIIEN
peanbHBIX CUTYyalUH C
MIOMOILIbIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

120

KonrtpomnsHas padora:
"3amaun ¢ mapamerpamu’

121

[ToBTOpenue, 0600MIEHNE,
CUCTEeMaTH3aIs 3HAHW:
"VpaBHeHus"

122

[ToBTOpenme, 0600IIEHNE,
CUCTEMAaTH3aINs 3HAHWI:
"VpaBHeHus"

123

[ToBTOpenue, 00001IIEHNE,
CHUCTEeMaTH3alysl 3HAHUI:
"VpaBHenus. Cuctembl
ypaBHEHHUI"




124

[ToBTOpenwue, 0600meHNE,
cUCTeMaTH3aIis 3HAHWI:
"Hepasencrtna"

125

[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBenctpa"

126

[ToBTOpenwue, 0600mEeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBenctpa"

127

[ToBTOpEHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"ITpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 0600MIEHNE,
CHCTEeMAaTH3aIus 3HAaHUHN
"ITponsBoHas u eé
npuMeHeHue"

129

[ToBTOpenue, 0600IIEHNE,
cHCTeMAaTH3aIus 3HaHUH
"IIpon3BogHas u eé
npuMeHeHue"

130

[ToBTOpenme, 0600IIEHNE,
CUCTEeMAaTH3aIHs 3HAHWI:
"NHTerpan u ero
npuMeHeHue"

131

[ToBTOpenwme, 0600IIEHNE,




cUcTeMaTu3alys 3HaHuH
"Oyakuun"

132

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"Oyakuun"

133

[ToBTOpEeHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUH
"OyaKIun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

HroroBasi KOHTPOJIbHAS
pabota

136

[ToBTOpenue, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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