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MNOACHUTEJIBHASA 3AIINCKA

YueOHblif Kypc «AnreOpa ¥ Hadajga MaTeMaTHYECKOrO aHallu3a» SIBISETCS OJHUM M3 Hauboliee
3HaYMMBIX B IIPOrpaMMe CpeIHEro o0Iero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECTIeYHBAET
UHCTPYMEHTAJbHYIO0 0a3y JUii HM3Y4YeHHsS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrold CTOpPOHBI,
dbopMupyeT orudeckoe U abCTpakTHOE MBIIIEHHE 00YYaIOIINXCs Ha YPOBHE, HEOOXOAMMOM /171l OCBOCHHUS
uH(pOpMaTUKH, OOIIECTBO3HAHUS, MCTOPUM, CIOBECHOCTH M APYTUX IUCUUIUIMH. B pamkax IaHHOTO
y4eOHOro Kypca oOydaromimecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIHpyeT CBOM JOCTHIKEHUS B MaTeMaTH4Ieckoit popme.

VY4eOHblif Kypc anreOpbl M Hayal MaTeMaTH4YeCKOro aHaIM3a 3aKJIa/bIBA€T OCHOBY JUIS YCIEIIHOTO
OBJIaJICHUS 3aKOHAMH (U3UKU, XUMHUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TEHICHIINI Pa3BUTHS Y KOHOMUKH
U OOIIECTBEHHOH >XU3HHU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIB30BATh UX IS JAbHEHIIEr0 00pa30BaHUs U B TIOBCEIHEBHOW KHU3HH. B TO
e BpeMs OBJIaJieHHe a0CTPaKTHBIMU M JIOTHYECKH CTPOTUMH KOHCTPYKLHUSAMH alnreOpbl 1 MaTeMaTHIECKOTO
aHaJM3a pa3BUBACT YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb MCTUHHOCTb, JOKa3bIBATh
YTBEPXKACHHUSI C TOMOIIBIO HMHIYKIUU U pPACCyXIaTh JAEIyKTUBHO, HCIIONB30BaTh 0000IIEHHE U
KOHKPETHU3AIHMI0, a0CTparupoBaHue U aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBILILICHHE.

B xone u3ydenus yuyebHOro Kypca «Anredpa U Hayajaa MaTeMaTHYECKOI0 aHaIM3a» oOydaroluecs
MOJTy4al0T HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a/lady, CAMOCTOSITEILHOTO MOCTPOCHHSI MAaTEMAaTHUECKUX
MoJieJiell peallbHbIX CUTYyalluid, WHTEPIPETaldd TOMYyUYEHHBIX PEUICHHUM, 3HAKOMATCS C MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKEe M UCKYCCTBE, C BHIJAIOIIMMUCS MAaTeMaTHIECKUMHU
OTKPBITUSIMHU M X aBTOPAMH.

VY4eOHbIil Kypc 0071a1aeT 3HaYUTENbHBIM BOCITUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIH peain3yercs Kak
yepe3 yueOHbII Marepuai, crocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK U yepes
cnenuuky y4eOHOW MJEATENBHOCTH, TpeOyIomeld MpPOJOIDKUTEIHHON KOHIEHTPAIlMM BHUMAHHS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a TOJYYCHHBIH PE3yibTaT.

B ocHoBe wMmeroauku oOydeHHs anreOpe ¥ HayalaM MaTeMaTHYeCKOro aHalu3a JIeKHUT
JeSITENIbHOCTHBINA MPUHIIUIT O0yUEHUSI.

B crpykType yueOHOro kypca «AnreOpa ¥ Havaja MaTeMaTHYECKOTO aHAM3a» BBIJCICHBI
CIIEAYIOUINE COAEPIKATEIbHO-METOJMUECKUe JTHHUU: «YHucna W BBUUCIEHUs Y, «DYHKIUH U TpapuKm,
«YpaBHeHUsI U HepaBeHCTBa», «Hauama maremarmyeckoro aHanm3a», «MHOXecTBa M JOTHKa». Bce
OCHOBHBIE COJIEPKATENbHO-METOIUYECKUE JIMHUM HW3YYaroTCsl Ha MPOTSHKEHUW JABYX JIeT OOy4YeHHs Ha
YPOBHE CpEIHEro 00Iero oOpa3oBaHMs, €CTECTBEHHO IOMOHSS IPYT JApPyra M MOCTENEHHO HACHIIAsICh
HOBBIMH T€MaMH U pa3nenamMu. JlaHHbIH y4eOHBIN KypC SBISETCS HHTETPATUBHBIM, TIOCKOJIBKY O0BEIHHSIET
B ce0e colepkaHhe HECKOJIbKUX MaTeMaTHYeCKUX AMCHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYeCKUN aHalau3, TEOpHsl MHOXKECTB, MaTeMaTudeckas Jioruka u apyrue. Ilo mepe Toro kak
oOyuJaromuecs: OBIIAIEBalOT BCE OoJiee MUPOKUM MaTEeMAaTHYECKUM aIllapaToM, y HHUX IOCIEeI0BATEIHHO
dopMEpyeTcsT U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIENb pPEealbHOW CHUTYaIlHH,
NPUMEHSTh 3HAHUS, TOMy4YeHHBbIE TPH H3YYCHHH Yy4eOHOro Kypca, Ui PEIIeHUS CaMOCTOSITENBHO
c(hOopMyIUPOBAHHON MaTEeMAaTUYECKOU 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOAnYecKast TUHUS «Uuclia M BRIYHCICHUSD) 3aBepiiaeT (GOpMUPOBAHHE HABBIKOB
UCTIOIb30BaHUsl JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBUI0O HaYaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus. Ha ypoBHe cpemHero obmiero oopasoBanus ocoboe BHUMaHUE yaemnseTcs: (OpMUPOBAHUIO
HABBIKOB PAIlMOHANBHBIX BBIUYUCIICHUN, BKIIOYAIONIMX B ceOs MCIOJB30BaHHE Pa3IMYHBIX (HOpM 3arucu
YyHuclla, YMEHHUE [eNaTh NPUKUAKY, BBIMOIHATh NPUOIMKEHHBIE BBIUMCICHHS, OLICHUBATh YHCIIOBBIE
BbIpaXEHHs, pabdoTaTh C MAaTeMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMble OOydYaromMMcs MHOXKECTBa



HaTYypaJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX U IEHCTBUTEIIBHBIX YACEN JOMOIHAOTCS MHOXKECTBOM KOMILIEKCHBIX
yrcen. B KaxIoM M3 3THX MHOXXECTB pacCMaTPHUBAIOTCS CBOWMCTBEHHBIE €My creuu(puyeckue 3aaadul U
OTepalvu: JIeJIEHUE HAIeJ0, ONEpUPOBAaHME OCTATKaMHM Ha MHOXKECTBE IIENIBIX YHCEJ, 0COObIe CBOWCTBA
palMoOHANBHBIX M HMPPAMOHANBHBIX YHCEN, apu(MeThdyeckue Oomepalnuu, a TaKKe H3BICUYEHUE KOPHS
HaTypaJIbHOM CTEIIEHH Ha MHOXKECTBE KOMILIEKCHBIX YHucell. biaromaps mociieoBareaIbHOMY PacIlUPEHHIO
Kpyra MCIOJIb3yEMBIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX IIPUMEHEHUS I PEIICHUS PA3INYHBIX
3a1a4 (POPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMAaTHKU KaK HAyKU U €€ pOJii B IIOCTPOCHUU MOJIEIeH
pearbHOr0 MHUPA, IIHUPOKO UCTIONB3YIOTCS 0000IEeHIE U KOHKPETH3aIIHA.

Jluausa «YpaBHEHUS U HEPABEHCTBA» pealM3yeTCsl Ha IMPOTSHKEHUM BCEro OOy4YEeHUs Ha ypOBHE
cpeaHero oOuiero oOpa3oBaHus, MOCKOJIBKY B KaXJOoM pasziene IIporpaMMel npenycMOTPEHO pellieHue
COOTBETCTBYIOIIUX 3a/1a4y. B pe3ynpraTe oOydaromuecs: OBIAJEBAIOT PAa3IMYHBIMH METOJAaMHU DPELICHUs
palMoOHANBHBIX, HMPPALUOHAIBHBIX, MOKAa3aTelIbHBIX, JOTAPUPMHUUECKUX H  TPUTOHOMETPHUECKUX
YPaBHEHHUI, HEPABEHCTB U CUCTEM, @ TAKXKE 3a/1a4, COAepKaIuX napaMmerpsl. [loayyeHHble yMEHUS UPOKO
UCIIOJIb3YIOTCS IIPU UCCIIEI0BaHUU (DYHKIMH ¢ MOMOILBIO TPOU3BOIHOM, IPU PELIEHUN MPUKIIAJHBIX 33134
¥ 33124 Ha HAaXO’KJCHNE HanOOJIBIINX M HANMEHBIINX 3HaYeHUN QyHKIMU. JlaHHas conepKaTeabHast THHUS
BKIIIOYAeT B ce0s Takke (OPMHPOBAHWE YMEHHH BBIMONHATH pacu€Tsl 1o (opMynam, mpeodpa3zoBaHus
palOHaIbHbBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, @ TAKXKE BBIPAXKEHUH, COAEPIKAILINX
crernieHd U Jorapudmel. brarogaps M3ydeHHIo anreOpandyeckoro Marepuana MpPOMCXOAMT JAajibHeiliee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILUIEHUS O0O0ydaromuxcsi, (OPMUPYIOTCS HaBbIKU
JIelyKTHUBHBIX PACCYXIEHUH, paOOThl C CHMBOJBHBIMH (OPMaMH, MPEICTABICHHS 3aKOHOMEPHOCTEH WU
3aBHCUMOCTEH B BHJI€ PaBEHCTB M HepaBeHCTB. Anrebpa npeayaraer 3(pQeKTUBHbIE MHCTPYMEHTHI Ui
pEILIeHNUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJa4, HaIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAyKU.

CopepxarenbHo-MeTonnyeckass TUHUS «DyHKIMKM U rpa@UKW» TECHO MEperieTaeTcs C APYyruMu
JUHUSAMHU y4eOHOro Kypca, IMOCKOJbKY B KaKOM-TO CMBbICNIE 33Ja€T IOCIEA0BaTeIbHOCTh H3yUYeHHS
Mmarepuaia. M3yueHue creneHHOU, MoKa3aTeabHOM, JOrapupMUUECKOW U TPUTOHOMETPUYIECKUX (PYHKIHIHA,
UX CBOMCTB M Ipa)MKOB, UCIIONb30BaHUE QYHKIUH I pelIeHus 3a1a4 U3 IpYruX y4eOHbIX MPEAMETOB U
peaIbHOM U3HU TECHO CBS3aHO KaK C MaTEeMAaTHUYECKUM aHaJIM30M, TaK U C pEHICHHEM YPaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OoJibllioe BHUMaHHE yJaenseTcss (OpMUPOBAHMIO YMEHHUS BbIpaxaTb (opMyiIaMu
3aBHCUMOCTH MEX/Y pa3IMYHBIMU BEIMYMHAMU, UCCIIEI0BATh MOJTy4YeHHbIE (YHKIIMU, CTPOUTh UX TPaPUKH.
Martepuan 3ToH coJep)KaTelbHON JUMHUM HalElleH Ha pa3BUTHE YMEHUI W HAaBBIKOB, IO3BOJISIOLIMX
BbIpaXKaTh 3aBHUCHUMOCTH MEXAYy BEJIMYMHAMHM B PazIu4YHON (opMme: aHaIMTUYECKOH, rpaduyeckoll u
cioBecHO. Ero m3ydeHue crmocoOCTBYeT pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000I1IEHUIO 1 KOHKPETHU3ALlUH, UCIIOIb30BAHUIO aHAJIOTH.

CopepxarenpHas auHUs «Havyana MareMaTH4eCcKOro aHaan3a» MO3BOJISIET CYIIECTBEHHO PaCHIMPUTh
KpYT KaKk MaTeMaTHYECKUX, TaK U MIPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00y4aromUMCs, TaK KaK y HUX MOSBIISETCS
BO3MOXHOCTh CTPOUTH TpapUKU CIOXKHBIX (YHKIMHA, ONpenensaTb WX HauOOJbIINE W HAaUMEHBIINE
3HAYEeHHUs, BBIYUCIIATH IUIOMAAN GUTYp 1 00BbEMBI TEJI, HAXOAUTH CKOPOCTH U YCKOPEHUs mporieccoB. [lanHas
coJiepKaTeNbHast JMHUS OTKPhIBAET HOBBIE BOBMOKHOCTH ITOCTPOSHHSI MAaTEMATUYECKUX MOJIEeH peaTbHbIX
CUTyallMl, TO3BOJIIET HAXOAWTh HAWJIyylllee pelIeHWe B MPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMH MAaT€MAaTHYECKOT0 aHajh3a CIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOro, (POPMaNbHO-IOTHYECKOTO M KPEaTHMBHOTO  MBIIUICHHUSA, (HOPMUPOBAHMIO YMEHHH
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTEeMAaTHUKH B HayKe, TEXHUKE U HCcKyccTBe. O0yyaronyecs y3HaT O
BBIJIAIOIIMXCSl pE3YJIbTaTax, MOJYYEHHBIX B X0/ pa3BUTHsI MaTeMaTHKU KaK HayKd, U 00 UX aBTOpax.

CopneprxaTenbHO-MeToAnYecKast TMHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B C€0s AJIEMEHThI TEOPUHU
MHOKECTB M MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHO>KECTBEHHBIE IIPEJICTABICHUS ITPOHU3BIBAIOT BECh



KypC IIKOJILHOW MaTeMAaTHKH M TIPEIaraloT Hanbosiee YHUBEPCATbHBIN SI3bIK, 00 TUHSIOIINI BCE pa3aeiibl
MaTeMaTHKH M €€ MPUIIOKEHUN, OHU CBS3BIBAIOT Pa3HbIe MATEMATHUECKUE TUCIUILTMHBI M UX TPUI0KEHUS
B enuHoe 1enoe. IlosToMy BakHO JaTb BO3MOXHOCTH OOYYaroIIEMycCsl TOHHMAThb TEOPETHKO-
MHOXECTBEHHBIN SI3BIK COBPEMEHHON MAaTEMAaTHUKU U MCIIOJIB30BAaTh €ro JIsl BBIPAKEHUS CBOMX MBICICH.
JlpyruM BaKHBIM TNPH3HAKOM MAaTEMAaTHUKW KaK HayKH CIIEAyeT NMPHU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMW M CIICJIOBAaHHWE OIPEISIEHHBIM IPaBHJIAM MOCTPOSHHS JIOKa3aTeIbCTB. 3HAKOMCTBO C
3IIEMEHTAMH MaTEMaTHYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIUICHUS! 00YYaroIuXcs,
MO3BOJISIET UM CTPOMTH CBOM pPAaCCY)XICHHS Ha OCHOBE JIOTMYECKHX TpaBWi, (OPMHUPYET HAaBBIKU
KPUTHYECKOTO MBITILIICHHS.

B yueOHOM Kkypce «Aunrebpa W Hayalla MaTEMaTHYECKOTO AaHaju3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJCIMPOBAHMs, KOTOpPbIE NPU3BAaHBI CIIOCOOCTBOBATh (HOPMUPOBAHHMIO HABBIKOB
MOCTPOCHUS MOJIENIEH peasbHBIX CUTYAIUi, UCCIIEIOBAaHHS STHX MOJETICH ¢ TIOMOIIBIO anmapara ajareopsl u
MaTeMaTHYECKOT0 aHalln3a, HHTEPIPETAllMH IOJYyYSHHBIX pPe3y/IbTaToB. Takwe 3ajaHus BIUICTECHBI B
KaXJIbIi M3 Pa3JIelIOB IPOTPaMMBI, TIOCKOJIBKY BECh MaTepUall Y4eOHOrO Kypca IIUPOKO MCIOIb3YETCs IS
peleHus MPUKIAAHBIX 3a1ad. [Ipy pemeHnn peaqbHBIX MPAKTUYECKUX 337ad 0OyYaroIuecs: pa3BUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIONB30BaTh AHAJIOTHIO,
00001IaTh ¥ KOHKPETH3MPOBAaTh MpodiaeMy. JlesaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DEIICHUS
NPUKIIAJIHBIX 33724 OPraHU3YyeTCsl B MPOIECCEe M3YYCHUsSI BCEX TeM y4eOHOro Kypca «Anredpa u Hadaia
MaTeMaTHYECKOTO aHAIIN3a.

Ha u3yuenue yue6HOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHaJIn3a» OTBOAUTCA 272 yaca:
B 10 kimacce — 136 vacoB (4 gaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEP)XAHUE OBYYEHUSA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Pannonaneupie uncina. OOBIKHOBEHHBIE UM JIECSATHYHBIE JIpOOM, NPOLEHTHI, OECKOHEUYHbIE
nepuoudeckue npoou. [Ipumenenne 1podeii 1 NpOLEHTOB AJIs pelleH s MPUKIIaIHbIX 3aa4d U3 Pa3IUYHbIX
OTpaciei 3HaHUH U peanbHOU KU3HHU.

JeiicTButenpHble yrcnaa. PanroHanbHble U MppalMOHAIbHBIE YKcaa. ApUpMETHUECKHUE ONepaIiu ¢
JNEUCTBUTEIbHBIMUA YHUCIaMu. MOAyJb JEHCTBUTETBRHOTO 4HCIIa W ero cBoictBa. [IpubmmkéHHbIC
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN.

Crenenp ¢ nenbiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxozsmeil GpopMbl 3anucu
JIEMCTBUTEIIBHBIX YNCEN IS PEIICHMS IPAKTUYECKUX 3314 U IIPECTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaATypaJIbHOW CTENEHHU U €ro CBOMCTBA.

CreneHsb ¢ palliOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHb C AEHCTBUTEIbHBIM [T0KA3aTEIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHuHbIe U HATypaJIbHBIE JTOTapU(MBI.

CuHyc, KOCMHYC, TAHT'€HC, KOTAHT€HC YHCIOBOT0 apryMeHTa. APKCHHYC, ApKKOCUHYC U apKTaHT€HC
YUCJIOBOTO APTyMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CleACTBUS. HepaBeHCTBO, penieHne HEpaBeHCTBA.

OcHOBHBIE METONIbI pELIEHUS LEeIbIX U JAPOOHO-PALIMOHANBHBIX YpPaBHEHHM UM HEPaBEHCTB.
MHorowieHsl OT OJHOM NEPEMEHHOU. JleneHne MHOTro4YJeHa Ha MHOTOYIEH C ocTaTKoM. Teopema besy.
MHorouieHsl ¢ nenbiMu kodddurnmrentamu. Teopema Buera.



[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAINX CTEIIEHU U KOPHH.

WppanuonanpHble ypaBHeHUs1. OCHOBHBIE METO/bI PELIEHHSI UPPALIMOHAIBHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIICHUS [10KA3aTEIbHBIX YPABHEHUMH.

[TpeoOpa3oBaHue BBIPAKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pEIIEHUs JIorapu(PMUIECKUX YPaBHEHUI.

OcHOBHBIE TpUrOHOMETpHUUeckue (Gopmyibl. [IpeoOpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKECHUH.
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemenne cuctem aMHENHBIX ypaBHEHUN. MaTpulia CUCTEMbI JUHENHBIX ypaBHEHUN. OlpenenuTelb
MaTpuLbl 2X2, €ro IeOMETPUYECKHH CMBICI M CBOWCTBA, BBIYMCICHUE €r0 3HAYCHUS, IPUMEHEHUE
ONpEACIUTENS ISl PEIIECHUSI CUCTEMBI JIMHEUHBIX YpaBHEHMM. PelieHne npukiagHelx 3a1a4 ¢ MOMOILBIO
CUCTEMBbI JIMHEWHBIX YypaBHeHUW. lccienoBaHue IIOCTPOCHHOM MOJEIM C IIOMOLIBIO MAaTpUll U
ONPEAECITUTENEH.

ITocTpoeHne MaTeMaTH4YECKUX MOZEINIEH PEAIbHOM CUTyalluu ¢ MOMOLIBIO0 YPABHEHUM U HEPABEHCTB.
[IpuMeHeHNE ypaBHEHHMH M HEPABEHCTB K PEIICHUI0O MATEMaTHYECKMX 3aJad M 3aJad M3 Pa3INYHBIX
oOyacTell HayKu U pealbHOM JKU3HH.

DyHKIUHN U IpaGUKH

OyHk1us, crnocoObl 3amanus ¢yHKuuu. B3anmmuao obOpatHbie QyHkimu. Kommosunus QyHKIMIA.
['paduk pynkumu. JaemeHTapHbie IpeodpazoBaHus rpaduKoB HyHKIUH.

Obnacte onpeneneHuss W MHOXeCTBO 3HaueHWd ¢yakmuu. Hymum  ¢dysxoum.  [IpomexyTku
3HaKonocTosHcTBa. Y&érHple u  Heu€rHble ¢QyHKuuu. llepmogmueckue Qynkmum. IIpomexyTku
MOHOTOHHOCTH (YHKUMU. MakcuMyMbl U MUHUMYMbI QyHKIMU. Hambosnbliee 1 HauMeHbIlIee 3HaYCHUs
(YHKLHHU Ha IPOMEKYTKE.

JluneitHas, kBajapaTMuHas M JpOOHO-IMHEWHas GQYHKUUU. OJIEMEHTapHOE HCCIIel0OBaHUE U
MOCTPOEHNE UX TpadUKOB.

CrenenHas (pyHKIMS ¢ HATYpaJbHBIM M LI€JbIM Noka3ateneM. E€ cpoiicTBa u rpaguk. CBoiicTBa u
rpaduk KOpHs N-0i cTeneHu Kak (pyHKIUN 0OpaTHOM CTENEeHU C HATYpaJIbHBIM IT0Ka3aTelIeM.

[ToxazarenbHast U Jorapudmuueckas QyHKIMH, UX cBOHCTBA U rpaduku. Vcnonb3oBaHue rpapukoB
GyHKIUI 1715 peneHys] ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpEJeeHHEe TPUTOHOMETPUYECKHX (YHKLIUH YHUCIOBOIO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCHMOCTH B pealbHBIX Mpoleccax M SBICHUSIX. ['papuku peanbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS TIOCIIE0BAaTEIbHOCTEH. MeTo1 MaTeMaTH4eCKOM MH Ty KITHH.
MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIEA0BATENBHOCTH. VIcTOpHUS BOSHUKHOBEHHSI MAaTEMaTUYECKOTO aHaIN3a
KaK aHaju3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass M TeoMeTpHuecKass Tmporpeccud. beckoHeuHo yObIBaloIIas reoMeTpuYecKas
nporpeccusi. Cymma OeckoHeuHO YyObIBaroiiei reomerpudeckoil mporpeccuu. JIuHeWHBIH U
SKCMOHEHIHANBHBIM pocT. Yucno e. dopMyna CIOXKHBIX MPOIEHTOB. Mcronb3oBaHUE MPOTPECCHM IS
pelIeHns pealbHbIX 3a]1a4 MPUKJIaJHOTO XapaKTepa.

HenpepoiBable QyHKINHN 1 UX cBOMCTBA. Touku pa3pbiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoiCTBa
(GyHKIMI HEPEphIBHBIX HA OTpe3Ke. MeTo] MHTEepBAJIOB [l pelieHus] HepaBeHCTB. [IpumeHenne cBoicTB
HENpPEepBIBHBIX (PYHKINN AJIs peleHus 3a1au.

[lepBast u BTOpas npousBojHble (yHKUMU. OrnpenenaeHre, reOMeTpUIECKUl U PU3NYECKUN CMBICIT
POM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy pyHKINH.



[TpousBonHble 37eMeHTapHbIX (QYHKUMH. I[Ipou3BoaHas CyMMBI, NpPOM3BENEHHUS, YacTHOIO U
KOMITO3UIIUH (PYHKITUH.

MHuoxecTBa H JIOTHKA

MHokecTBO, Ollepali Ha/l MHOYKECTBaAMH U UX cBoiicTBa. J{narpammel Diinepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO almapara JUisl ONMCAaHUs PEAlIbHBIX INPOLIECCOB U SIBICHUH, IPU PEIICHUU
3ajia4y U3 Apyrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEJICTBHE, JOKa3aTelbCTBO,
PaBHOCHUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia ¥ BBIYMCICHUSA

HarypanbHble u nensle yucna. [IpuMeHeHne NPU3HAKOB AEIMMOCTH LEIbIX YHUCEN, HauOOIbIIUI
obumii nenurens (nanee — HOJl) u Haumensbinee obuiee kparnoe (nanee — HOK), octatkoB mo mopmyito,
anroputMa EBKinia a1 pemeHus 3aja4 B HeNbIX YUCIIax.

KommnekcHple umcna. AnreOpandeckass W TPUTOHOMETpHUYECKas (HPOPMBI 3aIUCH KOMILIEKCHOTO
yuciaa. ApupMeTuyeckre onepanuy ¢ KOMIUIEKCHBIMU 4HciIaMU. M300pakeHne KOMIUIEKCHBIX YHCeNl Ha
KoopanHaTHOH mockoctu. @opmyiia Myaspa. Kophu N-oit crenenn u3 komiiekcHoro uucina. [Ipumenenue
KOMIUIEKCHBIX YMCEJ [yl pelieHns (PU3MUECKUX U TEOMETPUUECKUX 3ajau.

YpaBHeHusI U HepaBeHCTBA

Cucrtema ¥ COBOKYIHOCTb YPaBHEHUH U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -CJIEICTBHUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C MOMOUIbI0 TPUTOHOMETPHUUECKON OKPY>KHOCTH.
Pemenune TpuroHomMeTpuueCcKMX HEPABEHCTB.

OCHOBHBIE METO/IbI peIIeHUs T0KA3aTeNbHBIX U JIOrapu(pMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOJIbl PELICHUS] CUCTEM M COBOKYINHOCTEH palMOHAIbHBIX, HPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHH.

YpaBHEHMS, HEpPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMmeHeHne ypaBHEHHUH, CUCTEM M HEPABEHCTB K PEILIECHUI0 MAaTEMaTHMYECKHMX 3aJad MU 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HU, MHTEPIIPETALMS TOTYYEHHbBIX PE3YJIbTaTOB.

DyHKIUHN U TPaPUKH

I'papux kommnoszunum ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOpPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaPUKH.

['padmyeckue MeTo bl pelIeHUs] ypaBHEHUN U HepaBeHCTB. [ paduyueckue MeToIbl peleHus 3a1ad ¢
napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui MCCIEAOBAHHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PELICHUHU 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauyana maTeMaTHuyeckoro anajaimsa

[IpumeHeHne TPOM3BOJHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh M 3KCTPEMYMBIL.
Haxoxxaenne HanOobIIero ¥ HAMMEHbIIET0 3HAYeHUH HeTIPEephIBHOM (PyHKIIMM HA OTpe3Ke.

[IpumeHeHre TMPOU3BOAHON NJIsi HAXOXKJICHHS] HAWIYyYIlEero peuieHHs] B MPUKIAIHBIX 3ajayax, JJs
oTpezieNieHus] CKOPOCTH U yCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyioi Win rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOICTBO mMepBOOOpa3HbIX. [lepBooOpasHble 3E€MEHTApHBIX (YHKIHH.
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX.



Wuterpan. ['eomerpruuecknii CMbICT HHTETpaNIa. Berancinenue onpenenéHHOro MHTEerpaia no gopmyie
Herorona-JleliOnumna.

[TpuMeHeHrne WHTEeTpaia Uil HaXOXKACHUS TUIOIAACH MIOCKUX (Guryp u 0o0hEMOB reOMETPHUIECKIX
TeN.

[Tpumeps! pemienuit nuddepeHuanbHbIX ypaBHeHUNH. MaTteMaTHueckoe MOJEIUPOBaHUE pealbHbIX
IIPOLIECCOB C MOMOMIbIO AU PepeHInATbHBIX YPABHEHUH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYUYEBHOI'O KYPCA «AJI'EGPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM VPOBEHB) HA YPOBHE CPEJIHET'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKIAHCKOH MO3UIMH 00yUYarOIIErocs: Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA
poccuiickoro oOliecTBa, MPEACTABICHUE O MAaTEMATUYECKUX OCHOBaX (YHKIMOHMPOBAHMS Pa3IUYHbIX
CTPYKTYp, SBJEHUH, MNpOLEAyp TIpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JpPYyroe), yMEHHE
B3aMMO/ICHICTBOBATh C COLMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKIMSAMU M Ha3HAUECHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUICKOM T'pakJaHCKON WAEHTUYHOCTH, YBAKEHUS K NPOLUIOMY U
HACTOALEMY POCCUMCKON MaTeMaTUKHU, IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSAM POCCUNCKUX MAaTEMATUKOB
Y POCCUICKON MaTEMaTUYECKOH LIKOJIbI, UCIIOIb30BAaHUE ITUX JOCTHKEHUM B IPYIMX HayKax, TEXHOJIOT X,
chepax S5KOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHME JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo Hapoaa, CPOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, ITUYECKOIO IOBEJEHUS, CBSI3aHHOIO C NPAKTHYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKU U
JeSITeNIbHOCTBIO YUYEHOT0, OCO3HAHKE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OyAyLIero;

4) 3cTeTHYeCKOr0 BOCTIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi SCTETUKY MaTeMaTUYECKHX 3aKOHOMEPHOCTEH, 00bEKTOB,
3a/1a4, PELIEHUM, pacCy X JECHHUH, BOCIPUMMYMBOCT K MAaTE€MaTHYECKMM acIEKTaM pas3JIMYHBIX BHOB
UCKYCCTBa;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYeCKue 3HaHUsS B HHTEpecax 3J0pOBOrO M
6e3omacHoro oOpas3a JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (340pPOBOE IHUTAHHE,
cOamaHCUPOBAaHHBIM PpEXUM 3aHATUNH W OTAbIXA, peryisipHas (u3nueckas akTUBHOCTb), (puznueckoe
COBEPUIECHCTBOBAHNE MIPH 3aHITHUSIX COPTUBHO-03/J0POBUTEIBLHON NESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYHy, OCO3HaHME IEHHOCTH TpPYAONIOOUS, MHTEpeC K pa3IUYHBIM cdepam
npoecCuOHANBHOM AESITEeIbHOCTH, CBA3aHHBIM C MaTEMAaTUKONW U €€ MPUJIOKEHUSIMU, YMEHUE COBEPILIATh
OCO3HAHHBII BBIOOp OyylIel npodeccun U pearn3oBbIBaTh COOCTBEHHBIE )KMU3HEHHBIE TUIAHbI, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BAHMIO HA MPOTSHKEHUM BCEH >KHU3HH,
TOTOBHOCTb K aKTUBHOMY Y4acTHIO B PEIICHUH MTPAKTUUECKHUX 3a7ja4 MaTEMaTHUECKON HAlpaBIECHHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYphl, IOHUMAHUE BIUSHUS COLHMAIBHO-IPKOHOMUYECKUX
IPOIIECCOB HAa COCTOSHHE TPHUPOJHOW M COLMAIBHOM Cpenbl, OCO3HAaHUE TJI00AIBHOTO XapakTepa
HKOJIOTHUECKUX MpoOJeM, OpueHTalMs Ha NPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHUH Ui pelleHus 3a1ad B



00J1aCTH OKPY’KAIOIIEH CpeJIbl, IJIaHUPOBAHUE TMOCTYIKOB M OIICHKHM MX BO3MOXHBIX TOCICACTBHU JUIS
OKPYXKaroIIE Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIICCTBEHHON MPAKTHKH, TOHUMAaHUE MAaTeMaTHYCCKOW HAyKH KaK C(epbl YeIOBEUSCKOM NeATeIbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYMMOCTH JIISl PAa3BUTHS I[UBUIIM3AIMM, OBJIAQJICHUC SA3BIKOM MaTCMATHKU M
MaTEeMAaTHYECKON KyJIbTypOl KaK CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO H
UCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYATHHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBbie Jlornueckue JAeiicTBUs:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, IMOHSITHH,
OTHONIICHUN MEXIY MOHATHSIMH, (OPMYIHPOBATH ONPEACICHUS TOHATUH, YCTaHABIMBATH CYIIICCTBCHHBIN
NPU3HAK KiacCu()UKALMU, OCHOBAHHUS [T 000OIICHUS M CPABHEHUS, KPUTEPHH ITPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, JOPMYJIMPOBATH U TPEOOPa30BBIBATh CY)KICHHS: YTBEPIUTCIbHBIC U OTPHUIIATEIILHBIC,
€/IMHUYHBIC, YaCTHBIC U O0IIIHE, YCIOBHBIC;

BBISIBJISITH MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTUBOpPEYHS B (paKTaxX, NaHHBIX,
HAOJIOICHUSX ¥ YTBEPIKICHUSX, IPEJIaraTh KPUTSPUH [T BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

JIeNIaTh BBIBOJIBI C KCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCTyKTHBHBIX U HHAYKTUBHBIX YMO3aKIFOUCHUH,
YMO3aKIIOYCHUH 110 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIEHO JOKa3aTeNbCTBA MAaTEeMAaTHYECKUX YTBEPKIEHHH (TpsSMbIE W OT
NPOTHBHOTO), BBICTPaMBaTh apPryMEHTAIIWIO, MPHUBOAMWTH IMPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXJICHUS M BBIBOJIBI;

BBIOMPATH CIIOCO0 pereHus yueOHO 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHUS, BRIOUPATh
Han0oJiee MOAXOAIUIN ¢ yIETOM CaMOCTOSTETLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTebcKue 1eCTBUS:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT MO3HAHUs, (POPMYJIMPOBATh BOMPOCHI,
dbukcupyoIye IpoTUBOpeUne, MpodieMy, yCTaHaBIUBaTh UCKOMOE M JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHECHHE;

MPOBOJUTH CAaMOCTOSITENIFHO CIUTAHUPOBAHHBIA AIKCIEPUMEHT, HCCIEOBAHUE IO YCTaHOBIICHHIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SBICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MeEXIy
00BbEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;

CaMOCTOSITENIEHO ~ OpMyJIHpOBaTh O0OOIIEHNST W BBIBOJABI 10 pE3yJbTaTaM IPOBEIEHHOTO
HaOJFO/ICHUS, HWCCIIEIOBaHUS, OIEHUBATH JOCTOBEPHOCTH IIOJNyYEHHBIX pPE3YyJIbTaTOB, BBIBOJOB U
0000I11IEeHHI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOIEcca, a TaKKe BBIIBHTaTh MPEINONOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIIATH JIEUIMTH HHPOPMALINH, TAaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC M IS PEIICHUS
3a]1a4u;

BBIOMpaTh HH(POPMAIIHIO U3 UCTOYHUKOB PA3JIMIHBIX THUIIOB, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATh HH(POPMAIIHIO PA3TUIHBIX BHIOB H (DOPM MPEICTABICHHUS;

CTPYKTYpHpOBaTh HMH(OpMAIMIO, MPEACTaBIATh €€ B pa3inyHbIX (opMax, HLTIOCTPUPOBATH
rpaduvecKu;



OLICHUBATh HAAEKHOCTh HH(POPMALIMU 10 CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YueOHbI€ el CTBUS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXJJICHHUS B COOTBETCTBUH C YCIOBHIMHM U LIEISIMH OOLICHUS, SICHO,
TOYHO, TPAMOTHO BbIpaXkaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110
XOJly pPELICHHUs 3a7a4i, KOMMEHTUPOBATH ITI0JYyYEHHBIN PE3yJIbTaT;

B X0Ji¢ 0OCYXICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEeMOW TEMBI, IPOOJIEMBI, perraeMon
3aJ1a4M, BBICKA3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK PEIICHHUs, COIIOCTABIIATH CBOU CYXJICHHUS C CYKICHUSIMU
JIPYTHX YYaCTHUKOB JHAJOra, OOHApPY)KHMBATh pa3U4YMe M CXOJCTBO IO3WIMH, B KOPPEKTHOH (dopme
(dbopMyIIMpPOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHHUS;

HpeI[CTaBJ'ISITB pe3yanaTLI peH_IeHI/ISI 3aJga4u, BKCHepI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS € YYETOM 3ajad MPE3CHTAlMd U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe TeiiCTBHSA

Camoopranu3anus:

COCTaBIIATH IJIaH, AJITOPUTM PEILICHUs 3a/1ayM, BRIOMPATh CIOCO0 pelieHHsl ¢ y4ETOM HUMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapUAHTHI PEIICHHUN C
y49ETOM HOBOU HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU I[103HABAaTEIbHOU peIeKCHH KaK OCO3HAHHUS COBEpIIAeMbIX JEUCTBUH U
MBICTTUTEIILHBIX MTPOIECCOB, UX PE3YJITATOB, BIIAJECTh CITIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS ITpoIiecca
U pe3yJIbTaTa PeIIeHUs MaTeMaTHISCKON 3a/1a4H;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PEIICHUU 3a/1a4l, BHOCUTH KOPPEKTUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, JAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU H YCIOBHUSAM, OOBSCHATH MPUYUHBI JOCTHIKCHUS WU
HEJOCTI)KCHHS PE3YJIbTATOB JISATEIIBHOCTH, HAXOUTh OIIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh M UCMOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIAYaIbHOW pabOTHI MpU PEIICHUU
y4eOHBIX 3a7a4, MPUHUMATH I1€Jh COBMECTHOU JIEATEIHbHOCTH, IUIAHUPOBATh OPTaHHM3AIUI0 COBMECTHOMN
paboThl, pacTipeeNsITh BUIbI padoOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YIbTaT paboThl, 000011aTh
MHEHUSI HECKOJIbKHX JIFOJICH;

y4acTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CyXIeHUsI, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U
WHBIC), BHIMTOJIHATH CBOKO YaCcTh PaOOTHI M KOOPJIWHUPOBATH CBOW JCHCTBUS C APYTHMHU WICHAMH KOMaH/IbI,
OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIHMH MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIYaCTHHKAMHU
B3aMMOJICHCTBHSI.

MNPEAMETHBIE PE3YJIBTATHBI

K koniy obydenus B 10 kiiacce oOy4aroniuiicsi MOTy4YuT CIEIyIOIINE MPeIMETHbIC Pe3yIbTaThl MO
OTJIeTBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hadyalla MaTeMaTUYECKOTO aHaTTNu3ay:

Yucaa ¥ BLIYUCIECHUS

CBOOOJIHO OIEPUPOBATH TMOHATHUSIMH: PAIMOHATBHOE YHCIIO, OECKOHEYHAs MEepUOIUYecKas Jpoob,
MPOLEHTHI, HUPPALUOHAIBHOE YHMCIIO, MHOKECTBA PALMOHAIBHBIX U JIEWCTBUTEIIBHBIX YHCEN, MOIYJb
JIEHCTBUTEIILHOTO YKCIIA;



HIPUMEHSATH IPOOH U MPOLEHTHI ISl PEIICHUs IPUKIIAIHBIX 33734 U3 PAa3INYHbIX OTpaciaei 3HaHUH U
pEATbHOM )KU3HU;

NPUMEHATHh NPHOMIKEHHBIE BBIYMCICHUS, MPABUJIa OKPYTJICHUS, MPUKUAKY U OLEHKY pe3yJbTara
BBIYHCIICHHI;

CBOOOJIHO ONEpUpPOBaTh MOHATUEM: CTENEHb C IEJbIM I0Ka3aTeseM, UCIOJIb30BaTh MOAXOSAILYIO
(dopMy 3anucH JeHCTBUTEIbHBIX YKCEN I PELICHHs IPAKTUYECKUX 3334 U IPECTABICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATypaJIbHOI CTEIICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAIlMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: JOrapu(M UKcia, JeCATUYHbIE U HATypallbHbIE JOrapu(Mbl;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YHCIIOBOIO apryMEeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIIOBOIO apryMeEHTa.

YpaBHeHus! 1 HePaBeHCTBA:

CBOOOJTHO ONEpUpOBaTh MOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHMSI U YPaBHEHUSA-CIIE/ICTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHSTh Pa3jIMYHblE METO/bl PEUICHMs] PAalMOHAIBHBIX M JPOOHO-pAllMOHAIBHBIX YpPaBHEHHH,
IPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHUSI HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATHSAMU: MHOIOWIEH OT OJHOW INEpEeMEHHOH, MHOrOWIeH C ILeJbIMU
Ko3(ppuLMeHTaMU, KOPHM MHOIrOWIeHa, NPUMEHSTh JEJCHHEe MHOIOYJIeHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOJHO ONEpPUPOBATH IOHATUSMHU: CUCTEMA JIMHEHHBIX YypaBHEHUI, MaTpula, OIpPEAEIUTEIIb
MaTpulbl 2 X 2 U €ro reoMEeTpUYECKUi CMBICH, HCHOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 aus
BBIYUCIICHUS] €r0 3HAYEHUs, IPUMEHSATb OINpPENCNIUTENN Ul PEeIIeHUs] CUCTEMBbl JIMHEHHBIX YypaBHEHUI,
MOJIEJIMPOBaTh pEAJbHbIE CUTYallUM C IIOMOLIbI0 CHCTEMbl JIMHEHHBIX YpaBHEHMH, HCCIEA0BaTh
MOCTPOEHHBIE MOJIEIU C IIOMOILBIO MAaTPHUIL U OTIPEACIUTENEH, HHTEPIPETUPOBATD MTOJIYYEHHBIN pe3ysbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30oBaHus BRIPaKEHHIA;

BBINOJIHATh NPeoOpa3oBaHUS YMCIOBBIX BBIPAKEHUH, COAEpKALIMX CTENEHU C palMoOHAIbHBIM
MOKa3aTeseM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i peoOpa3oBaHusl JOrapuPMUUECKUX BbIPAKEHUI;

CBOOOJTHO ONEpUPOBaTh MOHATUSAMH: HppalMOHAIbHBIE, IOKa3aTeJIbHbIE WU JorapupmMHUuecKue
YPaBHEHHUs, HaXOIUTh UX PEUICHMs C NOMOLIbI0 PAaBHOCUIIBHBIX NEPEXOJ0B MM OCYLIECTBIISA MPOBEPKY
KOpHEH;

IPUMEHSTh OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIbI Ul MPeoOpa3oBaHUsl TPUTOHOMETPHUECKUX
BBIPAKECHUI;

CBOOOJTHO OINEpPHPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NMPUMEHATh HEoOXOIUMbIe
(bopMyIIbI 1Sl pELIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHble CHUTYyallud Ha SI3bIKE anreOpbl, COCTaBJISATh BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJa4M, MCCIEA0BaTh IOCTPOCHHBIE MOJEIN C MCIOIb30BAaHMEM amIapara
anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO OIEPUPOBATHh MOHATUIMH: (PYHKIIHSA, CIOCOOBI 3aJaHusl (PYHKIIMH, B3aUMHO OOpaTHBIC
(GyHKINU, KOMITO3UIHS QYHKUIUH, TpaduK GYHKINH, BBITOTHATH dJIEMEHTapHbIe TpeoOpa3zoBaHus rpadukoB
byHKIU;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JIACTh OINpeIeeHHs] 1 MHOKECTBO 3HAUEHUH (PYHKIINU, HYIN
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,



CBOOOJHO OMNEpUPOBATh IMOHATUAMHU: YETHBIE M HEUYETHblE (DYHKIMM, Nepuoaudeckue (QyHKIHUH,
POMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbl © MUHUMYMBbI ()YHKIIUHU, HAHOOJIbIlIeE M HAaNMEHbIIIee
3Ha4YeHHEe (PYHKLIUHU HA IPOMEKYTKE;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: CTENECHHAs (PYHKIMs C HATypaJbHBIM U LIEJIBIM IOKa3aTeseM,
rpaduK CTENEHHON (YHKIMU C HATypaJbHBIM M LEJBbIM IOKa3aresieM, rpaduK KOpHS N-OH CTENEHU Kak
(GyHKLIMU 0OpaTHOM CTENEHU C HATypaJIbHbIM [TOKA3aTeIeM;

ONEepPUPOBATh TMOHATUSMH: JIMHEHHAs, KBaJpaTHYHAs M JAPOOHO-IMHEHHAs (PYHKIUH, BBIIOIHSITH
3IIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOCHHUE X TPaPHKOB;

CcBOOOJIHO OIEPUPOBAThH MOHATUAMU: IOKa3aTesIbHAs U Jorapudmuyeckas GyHKIMH, UX CBOMCTBA U
rpaduKu, UCIIOIB30BaTh UX IpadUKy JUIsl peIlIeHHs] ypaBHEHMUIA;

CBOOOJHO  ONEpUPOBATh  HOHATHSAMH: TPUTOHOMETPHYECKAs  OKPYXKHOCTb,  OHNpEICIICHHE
TPUTOHOMETPUUYECKUX (PYHKIUN YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduKu GYHKUUHN U1 UCCIIE0OBAHUS IPOLIECCOB M 3aBUCUMOCTEN ITPH peIIeHUH 3a/1a4
U3 Jpyrux Yy4eOHBIX NpEJAMETOB M pealbHOW >KU3HHU, BBIpAXKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

Hauyana maTeMaTH4ecKoro aHajmu3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apuPMETHUYECKas U FreOMeTpUYecKas Iporpeccusi, 0eCKOHE4YHO
yObIBaroIasi TeOMETpUUEcKasi MPOrpeccusi, JIMHEHHbBIN M 3KCIOHEHUMAIBHBIA POCT, (OpMya CIO0XKHBIX
IPOLIEHTOB, UMETh MPEJCTABIEHNUE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUU JIJIsl PELIEHMSI pEealIbHBIX 3314 IPUKJIAJHOIO XapaKTepa;

CBOOOJTHO OIIEPUPOBAThH MOHATUSAMMU: [IOCIIEI0BATEIbHOCTb, CIIOCOOBI 3a/IaHMs I0CIIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPAHUYECHHBIE I1OCIIEIOBATEIBHOCTH, IIOHUMATh OCHOBBI 3apOXKIECHUS MaTEeMAaTHUYECKOTO
aHaJIM3a Kak aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOZHO OIEpPUPOBATh MOHATHSAMH: HENPEpPbIBHbIE (YHKIMH, TOUKU pa3pbiBa rpaduka GyHKINH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OIEpHUPOBaTh MOHATHEM: (DYHKIUS, HENpephlBHAsS Ha OTpe3Ke, MPUMEHSATh CBOMCTBA
HEeNpepbIBHBIX (PYHKINN AJIs peleHus 3a1ay;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: IEpBasi W BTOpas MPOM3BOAHbIE (YHKIUHU, KacaTeslbHas K
rpaduxy QyHKINU;

BBIYUCIIATh IPOU3BO/IHBIE CYMMBI, MIPOU3BEIEHHS, YACTHOTO M KOMIIO3UIUH ABYX (YHKLUH, 3HATH
IIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIIN;

HCIIOJIb30BaTh T€OMETPUUECKUIN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl peIIeHUs 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUU HaJl MHOKECTBaMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis OMMCAaHUs PEaIbHBIX MPOIECCOB U SIBJICHUH,
IIPU PEIIeHUH 3a/]a4 U3 IPYTUX yueOHbBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: OINpEAETeHHEe, TEOpeMa, ypaBHEHHE-CJIEJICTBHE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy obydenus B 11 ki1acce 00yyarouiuiics Moxy4duT cienyrolre mpeIMeTHbIe pe3yabTaThl MO
OTJIeIbHBIM TeMaM paboueil mporpaMMbl yueOHOTo Kypca «Anredpa U Hadyajla MaTeMaTHUYECKOT0 aHau3ay:

Yuciia ¥ BBIYUCIICHUSA:

CBOOOTHO ONIEPUPOBATH NOHATHAMU: HATYpaIbHOE U 1€JI0€ YUCII0, MHOYKECTBA HATYPAJIBHBIX H IENBIX
YU Cell, UCIOIb30BATh NpU3HAKu AenumocTy nenbix ynucen, HOJl m HOK HatypanbHBIX 4ncen A penieHus
3a/1a4, IPpUMEHTh anroput™ EBkinuia;

CBOOOJTHO OIEPUPOBATH IMOHATHEM OCTAaTKa II0 MOJYJIIO, 3alMChIBaTh HATypalbHbIE YHCIA B
Pa3IUYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;



CBOOOJHO OINEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
NPEICTaBIATh KOMIUIGKCHBIE YHWCIIA B alNreOpanveckoil M TPUTOHOMETPUYECKOH (opme, BBIIOIHATH
apu(dMeTHUECKUE OTepaliy ¢ HUMU M U300pakaTh HA KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHusI 1 HePaBEeHCTBA!

CBOOOJHO OIEpPUPOBaTH MOHATUSMU: HppalMOHANbHbIE, IOKa3aTeJdbHble M Jorapudmuyeckue
HEPaBEHCTBA, HAXOJIUTh UX PELICHHUS C IOMOIIbI0 PABHOCWIBHBIX IIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO ONEPHPOBATH MOHATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHATH HEOOXOIUMbIE
(dbopMyIIbI 1Sl pEHICHUsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh TOHATHUAMU: CHCTEMa U COBOKYMHOCTh YpPaBHEHHMH U HEPAaBEHCTB,
PaBHOCHJIBHBIE CHUCTEMBl WU CUCTEMBI-CIEJCTBUSA, HAXOAUTh pPEIIEHHUS CUCTEMBl U COBOKYIHOCTEU
palnMoHaNBHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U JOTrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb palroHaNbHbIE, UppALMOHAJIBHEIE, MOKa3aTelbHBIE, norapudmuueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAllNe MOIYJIA U MTapaMeTpbl;

NPUMEHATh TpadUvecKue METOIbl JJIS pelieHHs ypaBHEHHW W HEPAaBEHCTB, a TaKXKe 3a1ad C
napaMmeTpamy;

MOJICJIMPOBaTh pealibHble CHUTYallMd Ha SI3bIKE anreOpbl, COCTaBJISATh BBIPAXKCHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33Ja4M, UCCIEA0BATh OCTPOECHHBIE MOJEIH C UCIOJIb30BAHUEM
annapara ajreOpbl, HHTEPIIPETUPOBATh I1OJYYEHHBIN pe3ynbTar.

DyHKIUUHA U TPaGUKH:

CTPOUTH TpadUKH KOMMO3HIMHU (PYHKIHA C MOMOIIBIO AJIIEMEHTApPHOTO HCCIEIOBAaHUS U CBONCTB
KOMIO3UINH JIBYX (DYHKIIHIA;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOMN IIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKN TPUTOHOMETPUUECKUX (YHKIIHI;

NPUMEHATHh QYHKIMU U1 MOJETUPOBAHMS U UCCIEIOBAHUS PEAbHBIX MPOLIECCOB.

Havana maTeMaTH4eCKOIo aHaJIM3a:

MCIOJIb30BaTh IPOU3BOHYIO JUISl UCCIIEI0BAaHUS QYHKIIMH HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HanOoJIbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMY HEPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOIHYIO [UIsl HAXOXKACHHS HAWITYYILEro PeleHUs] B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAJIbHO-D)KOHOMMYECKUX, 3aJadax, Ul ONPENENIEHUs CKOPOCTH M YCKOPEHHMs Ipolecca, 3aJaHHOrO
dbopmyoit i rpagukom;

CBOOOZHO OINEpUPOBaTh TMOHATUSMU: NEpBOOOpa3Has, ONpeAEHEHHBIH UHTErpall, HaXOAUTh
NepBOOOpa3HbIE ANIEMEHTAPHBIX (YHKIMNA U BBIYUCIATH HHTErpai o popmyie Hetorona-JleiiGHuna;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYp U 00BEMBI T€J ¢ IOMOIIBIO HHTErpaa;

UMETh TpEACTAaBIEHUE O MAaTeMaTHYeCKOM MOJIEIMPOBAaHMM Ha TPUMEpPE COCTaBIICHUS
nudepeHIaIbHBIX YPaBHCHUH,

pelaTh NpuKJIaJHbIe 3a/1a4M, B TOM YHUCIIE COLMATbHO-DPKOHOMUYECKOTO U (PU3HUUECKOro XapakTepa,
CPEICTBAaMHU MaTEMAaTUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosimyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Konrpoapueie  Ipaxkruueckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
MHOX€ECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkuun u rpapuku. Crenennas GyHKIHS C 12 1
[EJIBIM MTOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpuieckre BoIpaKeHUs U 29 1
yYpaBHEHHUSI
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KosimyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NMPOrpamMMbI Bcero Konrpoanueie  Ipaxkruueckue o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKITHIHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonaibHbIe, TOKa3aTSIBHBIE H 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbnbie u 1iensie yucia 10
CucreMbl palioHaTbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(pMUUEcKux 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHbIE
Ne aTa udposbie
W Tema ypoxka Beero Kontpoabubie IIpakTuueckue fll3y‘lel-ll/lﬂ :)Iﬁlil;I;OBaTeJILHbIe
padoThbI padoThI pecypes!
1 [[MHOX€eCTBO, OnIepaliii Ha/i MHOYKECTBAMHU 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
ammapata IS pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE 1
MEPUOIUYECKHE TPOOH
Pannonansuele unciaa. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUYECKHE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS 1
pelIeHUs TPUKIaJAHbIX 3a7a4
5 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1
petieHust MPUKIAIHBIX 33/1a4
8 JlelicTBUTENIbHBIE YHCIIa. PalinoHalbHBIE U 1
HUPpAIMOHATILHBIE YHCIIa
9 ApudnmeTndeckue oneparuu C 1

JEeHCTBUTEIIPHBIMY YHCIaMU




10

11

12

Mopyib JEHCTBUTEIBHOIO YHUCIIA U €r0
CBOMCTBA

[TpuGnnxkEHHBIE BEIYUCIEHUS, IPABUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTara
BBIYMCIICHUI

OcHOBHBIE METO/BI PEILIECHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIIECHHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

MHoOrowieHsl OT OJHON EPEMEHHOM.
[lenenne MHOro4JeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMi Kod(hGUiineHTamMu.
Teopema Buera

17
18

19

Pemenne cucrem TMHENHBIX YPaBHEHAN
Pemenue cucrem JIMHENHBIX YpaBHEHUI
Marpurna cucTeMbl JINHEWMHBIX YPaBHEHUIA.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS




21

22

23

[Ipumenenue onpenenuTens il perieHus
CHUCTEMBI JINHEVHBIX YPAaBHEHUI
Pelenne npukiagHeIX 3a/1a4 C IOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN
Pemenue npukinaaHbIxX 3a/1a4 ¢ IOMOLIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

24

KontponsHast pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUH"

25

26

Oynk1wms, criocoOb! 3a1aHusT QYHKIUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

I'paduk QyHkumuu. dnemMeHTapHbIC
npeoOpa3oBaHus rpa@ukoB GyHKIUN

27

OO6nacth ornpesiesieHus] © MHOYKECTBO
3HaueHul QyHkuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK IOCTOSIHCTBA

28

29

30

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.

HaunOospliiiee v HaMMEHBIIIEE 3HAYEHUE
(GyHKIIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas pyHKIH

31

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX QyHKINUN




3JI€MCHTapHOC HCCJICOO0OBAHUC U ITOCTPOCHUC

32 .
rpaduKoB 3TUX QYHKIIHN

33 Crenens ¢ 1esbIM I0Ka3zareneM. buaom
HeroTona

34 Crenens ¢ 1enbIM NokaszarenaeM. bunom
HeroTona

35 Crenennast GyHKIHS C HATYPAJIbHBIM U
HeNbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas pabota: "Crenennas GyHKIuSI.
E€ cBoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHs YHCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMsI YUCIOBBIX BbIPAXKEHHH,
COJIepKalInX CTENEHU U KOPHU

a1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHHM,
CoJIepKaliX CTENEeHU U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
YpaBHEHUNU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUs UpPAllMOHAIBHBIX

YpaBHEHUNU




Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
VPPALMOHATIbHBIX YPaBHEHUM

46 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
MPPALMOHAJIBHBIX YPaBHEHU

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
UPPaLMOHATIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUU
UPPaLMOHATIbHBIX YPaBHEHUM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEHH KaK

49 GbyHKIIUM 00paTHOM CTENEHU C HATypalbHBIM
MIOKa3aTesieM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

50 GyHKIMH 00OpaTHOU CTENEHU C HATypabHBIM
MIOKa3aresieM
KonTponbHnas pabora: "CBoiicTBa u rpaduk

ol KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CTteneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOiicTBA U

rpaduk




Hcnonp3oBanue rpaduka QyHKIUH 115

56 . 1
pelIeHus ypaBHEHHHA

57 CroJb30BaHue rpaduka GyHKIMU A 1
141 e
pelIeHusl ypaBHEHUM

58 [loka3arenbHble ypaBHEeHUs. OCHOBHbIE 1
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YPAaBHEHUM

59 [loka3arenbHble ypaBHEeHUsA. OCHOBHbIE 1
METO/IBI pEIICHUS TOKA3aTeIbHBIX YPaBHEHUH

60 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YPaBHEHUI

61 KonTtponpHas pabdora: "[lokazaTensHas 1
¢yukuus. [lokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa Jorapudpma 1

orapu¢m uucna. CpoiicTBa sorapupma

63 JI C 1

64 Jlorapudgm yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1

ECSITUYHBIE M HATYpaJIbHBIE JTIOTapU (MBI

66 y 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

68 [Ipeo6pa3oBanue BbIpaxxeHUH, coaepKaInx 1
Jorapupmbl

69 [Ipeo6pa3zoBanue BbIpaXeHH, copepKalux 1
sorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

71 Jlorapudmuueckas pyHkuUsA, €€ CBOWCTBA U 1

rpaduk




Hcnonp3oBanue rpaduka QyHKIUH 115

72 peueHus ypaBHEHUI

73 Hcnonb3oBanue Fpabe/IKa byHKIMN A7
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHusi. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/BI pEIICHUS JIOTapu(HMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIICHUS JIOTapu(HMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUI

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOTO apTyMCHTA




Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpe/ieNIeHUEe TPUTOHOMETPUICCKIX (DYyHKITUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUECKUX (DyHKIMN 1
YHCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMeTpUUECKUX YpaBHEHU I 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHU I 1

99 Pemienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1




KonTtponpnas pabdora: "Tpuronomerpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE
ypaBHEHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocjenoBaTeIbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBaTEILHOCTH. MIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruuecKas
nporpeccust

107 CymMmMma O0ecKkOHEUHO yObIBaromen
reOMEeTPHUUECKOI Mporpeccun

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonb3oBanue nporpeccuu s pelieHus
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbhas padora: "[locnenoBareabHOCTH
U Iporpeccun’”

112 HenpepobiBHBIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIMA




CBoiicTBa (hyHKIMIA HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CgoiicTBa (yHKIIMI HETPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB

117 Meron UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB

118 Metoa HHTEPBAJIOB JUIs pEIICHUS HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKUIMN 1715 pelIeHus 3a1a4

120 [TpuMeHeHnEe CBOMCTB HEMIPEPBHIBHBIX
(byHKUMHI 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOIHBIC (PYHKIUU

122 OnpezneneHue, reOMETPUYECKHI CMBICI
MIPOU3BOAHOMN

123 Onpenenenue, GU3MUECKUN CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHMe KacaTeabHOU K rpaduky
byHKIMHA

195 VYpaBHeHUe KacaTeNbHOU K TpapuKy
byHKIMHA

126 [Ipou3sBoaHbIE AIIeMEHTAPHBIX (QYHKIIUN

127 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKINN

128 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

129 [TpousBoaHast CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH




130 [IpousBoiHAS CyMMBI, POU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUH
131 Kontposnbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHui: "OyHKun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Hroroas xouTpoapHas padbora
136 HOBTOPCHI/IG, 000011IeHrEe, CUCTeMaTH3AIHSI 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
°
J:/-n Tema ypoxa Bcero Konrponbusie  Ipaxtirieckie fll:;:ennﬂ :g[()l:;z?;:;eenbnme
padoTsbI padoThI peCypeaI
1 [IpumeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO 1
(GyHKIIUH Ha MOHOTOHHOCTB M DKCTPEMYMBI
) [IpumeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO 1
(GyHKIIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpuMeHeHHEe TTPON3BOTHON K HCCIICIOBAHUIO 1
(YHKITUH HA MOHOTOHHOCTB M 3KCTPEMYMBI
4 [IpumeHeHne MPOU3BOTHON K UCCIIEIOBAHUIO 1

(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI




[IpumeHneHne mponu3BOJHON K UCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI
IIpumeneHne MpON3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETO

3HAYEHUS HENPEPbIBHOM (PyHKINU Ha
OTpe3Ke

Haxoxnenne HauboIb11ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINU Ha
OTpe3Ke

10

11

Haxoxnenne Haubo0Ib11ero 1 HAUMEHbILIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINK Ha
OTpe3Ke

Haxoxnenne HanOobIIEro 1 HAMMEHbIIETO
3HAa4YeHHUs1 HeNpephIBHOM (pyHKIMM Ha
OTpe3Ke

Haxoxnenne HanOobIIEro 1 HAMMEHbIIETO
3HAa4YeHHUs1 HeNpephIBHOHN (pyHKIMM Ha
OTpe3Ke

12

Haxoxnenne HauboIbI1ero 1 HAUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha
OTpE3Ke

13

[TpumeneHne npou3BOTHOM ISl HAXOXKACHUS
HAWJIY4YIIEro peueHus B MPUKIAIHBIX
3a1auax

14

[TpuMeHeHre IPOU3BOTHOM JIJIST HAXOXKICHUS
HaHnquero peHIeHI/Iﬂ B HpI/IKHa}IHBIX
3aa4dax




[IpuMeHeHne Npou3BOJHON IS
OIIPEIEJIEHUS] CKOPOCTH U YCKOPEHUS

15 nporiecca, 3alaHHOro (OPMYJIION HITN
rpadgukom
[IpuMeHeHne Npou3BOJHON IS

16 OIIpe/IENIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOT0 (OPMYJIION HITN
rpaduKoM

17 Kommnoszunus ¢yHkiuit

18 Kommnosunus ¢yHkiuit

19 Kommosutus ¢pyHKImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH

99 KonrtponsHas pabora: "HccnenoBanue
(GyHKIUHI C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpazubie AeMeHTAPHBIX (YHKIIHM.
[IpaBuia HaxoXk/1eHUs IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe AIeMEHTAPHBIX (DYHKITHHA.
[IpaBuia HaX0XKIEHUS IEPBOOOPAZHBIX

% NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTerpaja

97 Boruncnenue onpenenéHHOro uHTerpasia mo

dhopmyne HeroTona-Jleitoauma




Brruucnenue onpenenéHHoro MHTerpaia 1no

28
dbopmynie Hetotona-Jleiioamma

29 [IpumeHeHue nHTErpana Uit HaxOXKACHUS
IoLaied MIOCKUX GUryp

30 [TpumeHeHne UHTErpaia A1 HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemennii qudQepeHraIbLHbIX
YpaBHEHUI

39 [Ipumeps! pemienuit AuddepeHnanbHbIX
ypaBHEHUH
MareMaTHuecKoe MOJICIIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIIBIO U PepeHIIATEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOICTBA U TrpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapUKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHU C TOMOIIbIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OTb60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH € IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH € IOMOIIbIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 ypaBHEHUH C IOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETpUYECKUX HEPABCHCTB 1

45 Pemrenne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpUYECKUX HEPABCHCTB 1

47 Pemrenne TpUroHOMETpUYECKUX HEPABEHCTB 1
KontponsHas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKIUH. 1
Tpuronomerpuueckre HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbHBIX 1
HEpaBEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIEC METOJIBI PEIICHUS 1

Jorapu(MHUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

>4 norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(MUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/BI PELLIEHUS
UppaLMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOABI PELIEHUS
MPpPALMOHATIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/BI PELLICHUS
HMpPPALMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLIeHUs
UPPalMOHAIBHBIX YPaBHEHUI
62 I'padnueckue MeToabl pemeHus
UPPalMOHAIIBHBIX YPaBHEHUN
63 I'padnueckue MeToabl pemeHus
ITOKA3aTEIbHBIX YPAaBHEHU N
64 I'paduueckue MeTO bl peLIeHUs
[I0Ka3aTeIbHbIX HEPABEHCTB
65 I'padrnyeckue MeToabl pemeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padnueckue MeToabl pemeHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

I'padmueckue MeToAbI pericHUs
norapuMUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIECKUx
YpaBHEHUU

I'padmueckue MeToabl pemeHus

MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

70

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

71

I'paduueckue METOIbI peLICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

72

73

74

KonrtponbHas padora: "UpparoHanbHele,
MOKa3aTeIbHbIE U JIOTapupMHUUECcKHe
HepaBeHcTBa"

KommekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUEcKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHeie uncna. AnreOpandeckas u

TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHMCIIa

75

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU




N300pakeHne KOMIUIEKCHBIX YHCEI Ha

" KOOPJAMHATHOW INIOCKOCTH

78 N300paxkeHne KOMIIEKCHBIX YHCEN Ha
KOOPJIUHATHON TIOCKOCTH

79 ®opmyna Myaspa. KopHu N-o#1 cTenieHu u3
KOMIIJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. KopHu N-oi1 cteneHu us
KOMILJIEKCHOT'O YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI TS

81 penieHust GU3NIECKUX U TE€OMETPHUCCKHUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yycna"

83 HarypanbHble 1 11e5bie yncia

84 HatypanbHble 1 ensle uncia

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qucen

86 [TpuMeHeHne TPU3HAKOB IETMMOCTH LIETbIX
qucen

87 [TpuMeHeHne NPU3HAKOB IETMMOCTH LIEITbIX
yucen: HOJl u HOK

88 [TpumMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
gucen: HOJl m HOK

89 [IpuMeHeHre TPU3HAKOB IETMMOCTH HENbIX
YHCell: OCTaTKU M0 MOIYJIIO

90 [IpuMeHeHre TPU3HAKOB AETMMOCTH LENBIX

YUCCII: OCTATKH 110 MOIAYJIIO




91

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCII: aJITOPUTM EBKJII/II[a AJI1 pCUICHU A
3aJa4 B ICJIbIX YHCJIaxX

92

93

Kontposbnas pabota: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

Cucrema 1 COBOKYTHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

95

96

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEN UPpALlMOHATIBHBIX
YpaBHEHUI

OcHoBHbBIC METOJbI pCHICHUSA CUCTEM U
COBOKYHHOCTCﬁ IMOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

98

99

100

101

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCcKux
ypaBHEHUH

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3




pa3nuYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, HHTEPIIPETALUS TI0JyYCHHBIX
pe3yJIbTaToOB

[IpumeHeHHe CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

102 pa3IUYHBIX 00JacTel HAYKU U PEaTbHOM
KU3HU, HHTEPIPETAINS TTOTyUYESHHBIX
pe3yJIbTaTOB
[IpuMeHeHne HEpAaBEHCTB K PEIICHHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3

103 pa3nuYHBIX 001aCTe HAYKH U PEeaTbHOM
KU3HU, HHTEPIPETAINS TTOTyUYESHHBIX
pE3yJIbTaTOB
KonTponbnas pabota: "Cucrembl

104 paIMOHATBHBIX, HPPAMMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMHISCKUX
ypaBHeHUH"

105 PaunonaneHble ypaBHEHMS C MapaMeTpaMu

106 PannonanbHble HepaBeHCTBa ¢ TapaMeTpaMu

107 PannoHansHbIe CUCTEMBI ¢ TapaMeTpamMu

108 HpparmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HpparnmoHalibHbIE CHCTEMBI C TITapaMeTPaMH

110 [TokazarenpHbIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmudeckue ypaBHeHUs, HEPABEHCTBA

C ImapaMeTpamMu




113

114

Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

116

117

118

119

TpUroHomMeTpu4EeCKUe CUCTEMBI C
rapameTpamu

[TocTpoenue u nccaeaoBaHUE
MaTeMaTHYECKUX MOJIEICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C
rnapameTpamu

[Toctpoenue u uccienoBanue
MaTEeMaTHYECKUX MOJIENIEeH peabHbIX
CUTYaIMi C IOMOUIbIO CUCTEM YPAaBHEHUH C
rnapameTpamu

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYaIMi C IOMOUIbIO CUCTEM YPAaBHEHUH C
rnapameTpamu

120

KonTponbhas pabora: "3amgauu c
rnapameTpamu”

121

122

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIIHS
3HaHui: "YpaBHeHUS"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHME, 0600IIEHNE, CHCTEMATH3aIIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

124 . \ 1
3HaHui: "HepaBeHcrsa

125 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "HepaBencrna"

126 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBencrna"

127 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "l[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "lIpousBoaHas u e€ npumeHenue"

129 [ToBTOpeHMEe, 006001IEeHNE, CUCTEMATH3AIUS 1
3HaHuii: "lIpousBoaHas u e€ npumenenue"

130 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIpHAs paboTa

136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3 AN 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YHEHUKA

1134121 Aranacs JI.C, bByryzoB | 'eomerpust (6azoBbiii | 10-11 N3narenbcTBO
B.®., Kanomues C.b. 1 yTTyOJICHHBIHA «IIpocsemenue»
U Jp. YPOBEHb)

1134111 Amumos III. A., Konsirua | Matemaruka: anrebpa | 10-11 N3narensctBO
IO.M., Tkauésa M.B. n U Hayajia «ITpocsenienue»

Ap.

MaAaTeMaTHU4ICCKOIro
aHaJIn3a.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

DJieKTpoHHbIEe HH(POBbIe 00pa3oBaTeIbHbIE PeCypChl
bubanorexa LTOK https://m.edsoo.ru/7f42d452

https://resh.edu.ru/SIknacchttps://www.yaklass.ru https://resh.edu.ru

«Poccwmiickas anexTponHas mkonay. https://resh.edu.ru/
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