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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJjiee 3HAUMMBIX B IPOrpaMME€ CpPEJHEro O0Iero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI UH(POPMATUKHU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MATEMaTUYECKOTO aHaIW3a 3aKja/bIBAacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MAJS JajbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U PacCyKIaTh JEAYKTUBHO, MCIOJIB30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYaroIIuecs TMOJYYaroT HOBBIM OMBIT PEIICHHs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyroleld MpOJOJKUTENIbHOM  KOHUEHTpAaluu BHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATEIbHO-METOANYECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTEeMaTHUECKUX JHUCIUILIINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJAEIb peaabHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBeplIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€0sl MCIOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
paloOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKUE OMEpaliu, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W e€ poJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJBKY B KaxKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkatenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTeprana. M3ydeHue CTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTebHON JTMHUM HalleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIMM, OMpeAeasaTh HUX HAUOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pEeUIeHUWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HaykKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTHKHU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUus B eauHoe uenoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CIIEIOBAHHE OMPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKH KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, HCCJIENOBAaHUS O3THUX MOJENEH C MOMOIIBI0 ammapara ainredopsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3a7ady  oOydamliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenbiM MnokazareneMmM. buHom HeroTtona. Hcnons3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHorodsieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUS! MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHUU. PellieHne TpUroHoMEeTpU4ECKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIaIHBIX 3aJad C MOMOILBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynmu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHasi, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MAaTHUYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE MpPOTrpeccuy JUisl  PELIEHUs peajbHBIX — 3a1ad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWS HEPABEHCTB. [IprMeHEeHHWE CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKJTAHCKON MO3UIUU OOYYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOrO OOIIEeCTBa, MPEICTABIIEHUE O MaTEeMAaTHUYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOILETYP
IrpakIaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCKHI U JIPYroe), YMEHUE B3auMOACHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM T'PaKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB W POCCUMCKOM MATEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHHM B JPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHHUN HAYKH U JEATEIIbHOCTHIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYasl ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHU, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyecKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
30pOBOTO M 0O€301MacHOro obpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pPOBOC THUTAHHWE, COAJAHCHPOBAHHBIM PEKHUM 3aHATHH M OT/bBIXA,
peryisipHas (Qu3udeckas AakKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LICHHOCTH TPYI0JIIO0HS, UHTEPEC K Pa3IMUHbIM
chepam mnpodeccHOHATBHOM JEesATEIbHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peanu3oBbIBaTh COOCTBEHHBIEC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KU3HH,



FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PCEIICHUU MPAKTUYECKUX  3a7a4
MaTeMaTH4YECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYyJbTYphl, IMOHUMAHWE  BIUSHUSA
COIMAJIbHO-DPKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpenbl, OCO3HAHUE TJI00ATBHOTO XapaKTepa HKOJOTUUECKUX TPOOIeM, OprUeHTAUs Ha
IIPUMEHECHHE MaTEeMaTUYECKUX 3HAHUM IS pelIeHUsl 3a7a4 B 00JIaCTH OKPYKaIoIIeH
cpenbl, IJIAHUPOBAHHE IIOCTYNKOB M OILIEHKH HMX BO3MOXHBIX IOCICACTBUI IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, MOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak cepbl YeIOBEUECCKOMN JCATEeIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUIS pa3BUTUSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTHUKA U MaTEeMaTU4eCKOM
KYJBTYpPOM Kak CpeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBISIBJIATH M XapaKTE€pPU30BATh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMATHUYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAy MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
HNOHATUMN, YCTaHABIMBATh CYLIECTBEHHBIH MPU3HAK KJAcCU(UKALUU, OCHOBAHUS AJIs
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJUMOIO aHAIMU3A;

BOCIIPUHUMAT, dbopmynupoBaTh M NpeoOpa3oBbIBATH  CYXKIACHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(akTax, JaHHBIX, HAOMIOJCHUSX M YTBEPKICHUSX, Mpeajaratb KpUTEPUM IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAaMOCTOSITENIBHO JIOKA3aTEbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE W OT IPOTUBHOIO), BBICTPAWBATh apryMEHTALUIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BbIOMpATh crmocod pemieHuss y4eOHOM 3amayu  (CpaBHUBATh  HECKOJBKO
BAapUAHTOB PEIICHHUs, BEIOMpPATh Haubojee MOAXOIAIMNUNA ¢ YIETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJb30BaTh BONPOCHI KAaK HCCIEAOBATEIbCKUNA WHCTPYMEHT I[IO3HAHUS,
dbopMynrpoBaTh BOIIPOCHI, bukcupytomme IPOTUBOPEUHE, npo0iemy,
yCTaHaBIMBATh HCKOMOE | JaHHOE, (OpMUPOBATh THIOTE3Y, ApTYMEHTHUPOBATH CBOIO
MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4ecKoro OObeKTa, SBJICHUS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIICHWS ¥ BBIBOJALI 110 pe3yJbTaTaM
MPOBEAEHHOTO  HAOJIONIEHMs,  UCCIECIOBAHMS,  OLICHMBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOLECCA, a TaKXKe BbIABUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBIABJIATh JAePUUUTH MHGOpPMALUK, JAAaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JIJI PEUICHUS 33]1a4H;

BbIOMpATh WH(MOPMAIMIO U3 MCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUAOB U (PopMm
MIPEICTABIICHHUS;

CTPYKTYypHUpOBaTh HH(OpMaIMIO, MPEACTaBIATh €€ B pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTD uHbopmau o CaMOCTOSITENILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIE 1eHCTBUS

Oo0menne:

BOCIIPHHUMATh ¥ (POPMYIHUPOBATh CYXKICHHUS B COOTBETCTBHM C YCIOBUSMH U
HEAMHU OOIIEHNS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
IMMCBbMEHHBIX  TEKCTaX, JlaBaTh IMIOSICHEHWS TI0 XOJy pEIICHUS 3aJauyd,
KOMMEHTHPOBATD MOJTYyUYCHHBIN pe3yJIbTaT;

B X0JI¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
MpoOJIEMBI, pelaeMoi 3a/1auu, BhICKa3bIBATh MJICH, HAIICIICHHBIC HA TIOUCK PEIICHMS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHUSIMH JPYyTUX YYACTHUKOB JHAJIOTa,
oOHapy>XWBaTh pa3IU4YMe W CXOJACTBO TO3UIMH, B KOPPEKTHOH ¢opme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPECTABIIATh PE3YNBTAThl PEIICHUS 3aadd, JKCIICPUMEHTA, HMCCICIOBAHUSA,
IIPOEKTa, CAMOCTOSATEIBHO BBIOMpaATh (OpMaT BBEICTYIUICHUS ¢ YYETOM 3ajad
MPE3EHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.



PeryisiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHHS 3aJayd, BRIOUpATh CIOCOO penieHus ¢
y4€TOM MMEIOIINUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALINH.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

BJIa/ICTh HaBbIKAMU MO3HABATEIbHON pedekcun KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCAa U PE3YJIbTaTa PELICHUS MATEMaTHYECKOU
3a/1auu;

NpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPU PELICHUM 33Ja4H,
BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LEIU U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMAaTh M HCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHIyaJIbHOU
paboThI MIPU pELIEHUH y4eOHBIX 3a]a4, IPUHUMATh LE€Jb COBMECTHON JI€ATEIbHOCTH,
IJIAaHUPOBATh OPTraHHU3alMI0 COBMECTHOM pabOThl, pacmpenensitb BHIABI padoT,
JI0TOBapuBaThecs, OOCYKJIaTh IPOLECC U pe3yibTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNINOBBIX (opMax paboTsl (0OCYKIeHUs, OOMEH MHEHHI,
«MO3TOBbI€ HITYPMbD» U UHBIE), BBINOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOM JECHCTBUS C IPYTMMH YJIE€HAMU KOMAaH/Ibl, OLICHMBATh KAa4€CTBO CBOETO BKJIAJA B
o0t  OPOAYKT MO  KpUTEpHUsM,  CPOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce OOydYaromMiics TMOJIYYUT CIETYIOLINE
IpPEeIMETHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTN3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH TMOHATUSMU: PAIMOHAIBHOE YHCJIO, OECKOHEYHas
nepuoandecKkasl  ApoOb, TMPOIEHTH, HPpalMOHAJIBLHOE  YHCIO0, MHOXECTBa
PalMOHAJIBHBIX U JACHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U TIPOIIEHTHI IJIsl PEIICHUS] MPUKIIATHBIX 3a/1a4 U3 Pa3INIHBIX
OTpacier 3HaHUM U peajbHOW KU3HU;



MPUMEHSATh NPUONMKEHHBIC BBHIYMCICHUS, MpPaBUia OKPYIJICHUS, TIPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOZIHO ONEpUPOBATh IOHSATHUEM: CTENEHb C LEJNbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOJIXOSAIIYI0 (DOpMY 3allUCH JACUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS JaHHBIX;

CBOOOZIHO OMEpUpPOBaTH MOHATHEM: apu(METUYECKUl KOPEHb HaTypajJbHOU
CTECIICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;

CBOOOZHO OMEpUpPOBAaTh MOHATHSAMH: Jorapudm dYucia, [OECATUYHBIE U
HaATypaJbHbIE JIOTAPU(PMBL;

CBOOOZIHO ONEpUPOBATh MOHATUSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTaHI'€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATh MOHATHAMU: APKCUHYC, APKKOCHHYC M APKTAaHIE€HC YMCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBATh MOHATUSIMU: TOXKIECTBO, YPaBHEHHME, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHATh PAa3IMYHbIE METOJbl PpELIEHUS PAlUOHAIBHBIX U APOOHO-
pPAlMOHAIIBHBIX YPaBHEHWM, IIPUMEHATb METOJ WHTEPBAJIOB Ui  PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBaTh MOHATHUSAMH: MHOTOWIEH OT OJHOW IIE€PEMEHHOM,
MHOTOUJIEH C LEJIbIMU KO3((PUIIMEeHTaMU, KOPHU MHOIOUWICHA, IPUMEHSTH JCJICHUE
MHOTOWJIEHa HAa MHOTOWIEH C OCTaTkoMm, TeopeMmy be3dy u teopemy Buera s
peLIeHns 3a1ay;

CcBOOOIHO ONEpHUPOBATh MOHIATUSMU: CUCTEMA JTMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpENEIUTENIb MATpULBl 2 X 2 M €ro IeOMETPUYECKHHA CMBICI, HCIIOIb30BATh
CBOMCTBa OIpeAeNuTenss 2 X 2 §iusd BBIYHACICHUS €ro 3HA4YeHUs, NPUMEHSTH
ONPENEIIUTENIN I PEUIEHUS CHCTEMBbI JIMHEHWHBIX YPAaBHEHHM, MOJAEIMPOBATH
peanbHbIlE CUTyalMHd C TOMOIIBI0 CHUCTEMBI JIMHEWHBIX YPAaBHEHUMN, HCCIENOBATh
IIOCTPOCHHBIE MOJEJIM C IOMOIUBI0 MATPHUL] U OINpPEAEIUTEIEH, UHTEPIIPETUPOBATH
IIOJTyYE€HHBIN PE3YJIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMH JUIA TpeoOpa3zoBaHUs
BBIPAKCHUM;

BBITIOJIHATH MPE00OpPa30BaHUS YMCIOBBIX BBIPAKEHUM, COAEP AIIMX CTENEHU C
pPalMOHAIIBHBIM [T0KA3aTEeIIEM;

MCIIOJIh30BaTh CBOMCTBA JIOTApU(PMOB ISl TPeoOpa3oBaHus JIOTapU(PMUIESCKIX
BBIPAKCHUM;

CBOOOJHO OIEPUPOBATH MOHSATUSAMH: HPPAMOHANIbHBIE, IOKa3aTelIbHbIE U
jJorapuMHUUEcKUe ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEXO0I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEN;



MPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJbI IS MPEoOpa3oBaHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHU;

CBOOOJHO  ONEPUPOBATH  MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOoAuMble  (QOpMYNBl  JJIi  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICTTUPOBATh pealibHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJauyM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU ¥ rpauKu:

CBOOOJHO OMNEpPUPOBATh MOHATUAMU: (DYHKLHMSA, CHOCOOBI 3afaHusl (PYHKIIHMH,
B3aMMHO oOpaTHbIe (PYHKIIMM, KOMIO3UIIUsS PYHKINN, Tpaduk GyHKIIUH, BBITOIHATD
aJIeMEeHTapHbIe TpeoOpa3zoBaHusi rpa@uKoB HYyHKIIHIA;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: OONACTH OMNPEICIIEHUS U MHOMXECTBO
3HaYeHUN QPYHKINH, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATUAMM: UYETHBIE W HEYETHBIE (QYHKIUH,
nepuogudeckue (QyHKIMM, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMbI (YHKIHUHA, HauOoJbllleeé W HaWMEHbIllee 3HaueHHe (QYHKIUUA Ha
MIPOMEKYTKE;

CBOOOZHO OMEPHUPOBATHh MOHITHSIMH: CTENEHHas (QYHKIHUS C HATYypaJbHBIM U
[ebIM TOKa3aTelleM, TpaQHuK CTEMeHHON (YHKIMH C HATypadbHBIM U IIEIBIM
nokazaTtesnemM, rpapuKk KOpHS n-Ol CTENEeHHW Kak (YHKIUM OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJeM;

OTIEpUpPOBATh TMOHATHSIMH: JIMHEWHAs, KBaJApaTHUHAs W JpOOHO-TMHEHHAS
(YHKIIMH, BEITIOTHATH dJIEMEHTAPHOE UCCIIEIOBAHUE M IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OIEpPUPOBATh TOHATHAMU: TIOKa3aTelibHAas M Jiorapumuieckas
GyHKIIMKA, WX CBOWCTBAa W rpaduKHh, HCIOIB30BaTh WX Tpaduku [Js perieHus
YPaBHEHUN;

CBOOOMIHO OMEpUPOBATh TMOHATHUSIMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
oTpe/ieNieHue TPUTOHOMETPUYECKHUX (QYHKITUH YUCIOBOTO apTyMEHTa;

UCIOJb30BaTh TIpaduKu  (QYHKIMM 78 UCCIENOBaHMUS IMPOIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad M3 JPYruX y4yeOHBIX IMPEIMETOB U pPeabHOU
KU3HU, BBIpXaTh (HOpMyJIaMi 3aBUCHMOCTH MEXK/y BETUIMHAMU;

Hauajna maTeMaTH4eCKOro aHajJu3a:

CBOOOMHO OMEpHpPOBaTh MOHATHAMHU: apudMeTHdeckass W TeoMeTpHUYecKas
mporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAasi T€OMETPUUYECKasl MPOTPECCHsi, JTUHEHHBIN U
AKCIIOHEHIIMATIBHBIA pOCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCTIONb30BaTh TPOTPECCHH U1l PEUICHHs] peaNbHBIX 3a/7ad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO OMEpPUPOBATH MOHATHUSMHU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/JaHus
MOCJIEeI0BATEIbHOCTE, MOHOTOHHbIE W OTPAaHWYEHHBIC IMOCIEIOBATEIHLHOCTH,
MIOHUMATh OCHOBBI 3aPOXKJICHHSI MATEMAaTHUECKOT0 aHaji3a Kak aHann3a 0eCKOHEYHO
MaJbIX;

CBOOOJHO OMEPUPOBATHh MOHITUSIMH: HENPEPBIBHbIE (DYHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOOJHO OIEpPUPOBATH TMOHATHEM: (YHKLHWS, HEMpepbIBHAS Ha OTpPE3Ke,
IPUMEHSTH CBOMCTBA HETPEPHIBHBIX (DYHKIIHMIA /U1 pEeLIeHUs 3aay;

cBOOOHO OMEpUPOBATh MOHATHIMHU: IepBasi U BTOpasi MPOU3BOIHBIC (HYHKIUH,
KacareiabHas K rpaduKy QyHKINH;

BBIYUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3UIIUH
ABYX (QYHKIUH, 3HATh IPOU3BOJIHBIE FIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJb30BaTh T'E€OMETPUUECKUA M (U3UYECKUH CMBICI TMPOU3BOJHON 1Jis
pelIeHus 3aaad.

MHuoxecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpALIMU HAJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapaT A ONMCAHUS pealbHbIX
MPOILIECCOB U ABJICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOMHO OMEpPUPOBATh MOHITHSAMH: OIpENeJIeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MATEMaTHUECKOTO OOBEKTa, JOKA3aTeIbCTBO, PAaBHOCHUIIBHBIC
YPaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMmbl

[ToBTOpenue kypca 7-9
Ki1accoB. BBogHast
KOHTpOJIbHast paborTa.

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpaxkTnye-
cKHe padoThl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

MHOXECTBO
JIEHCTBUTEITLHBIX
yrcell. MHOTOYJICHEL.
PanmmonanbHble
ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUN
OyHKIUYN U TpapUKH.
CrenenHast GyHKIIHS C
LIEIBIM ITOKa3aTeyeM

24

12

Apudmernaeckuit
KOpPEHb N-Ol CTETIEHHU.
HppaunonaibHbie
ypaBHEHUS

15

Iloka3zaTennHas
GyHKIMS.
Iloka3zaTennHBIC
ypaBHEHUS

10

Jlorapupmuueckas
GyHKIMS.
Jlorapupmuueckue
ypaBHEHUS

18

Tpuronomerpuyeckue
BBIPAKEHUS U
YpaBHEHUS

IlocnenoBaTeabHOCTH
" Iporpeccuun

22

10

HenpepsiBHble

GyHKIUH.
[IpousBoaHas

20

10

[ToBTOpEHME,
000011IcHNE,




cucreMaTrmni3anusia
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

11



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

[ToBTOpenue Kypca 7-9

KoaudecTBO 9acoB

Bcero

KonTpoan
Hble
padoThI

IIpakTun
yeckue
padoThI

Jara
U3ydeHust

DJIEKTPOH
HbIE
uudposbie
oOpa3oBart
eJibHbIEe

pecypchl

BBoaHas KOHTpoOsIbHAA
pabora

MHOXeCTBO,
onepauuy Hajg
MHOKECTBaMH U UX
CBOICTBA.

Juarpammsl Ditnepa-
Benna

[Ipumenenue
TEOPETHKO-
MHOECTBEHHOT'O
amnmnapara s
pelIeHus 3a1a4y

ParnonansHbIE YHCIA.
OOBIKHOBEHHEIE U
JECSTHYHBIE TPOOH,
MPOLIEHTHI,
OCCKOHCYHBIC
nepUoANYEcKHUe Jpoou

[Tpumenenue apobeii u
HPOLIEHTOB JUIS
pEeLIeHUs MPUKJIIaTHBIX
3a7a4

[Tpumenenue apobeit u
IPOLICHTOB JUIS
peLIeHUs TPUKJIIaTHBIX
3a1a4
JlericTBUTENIbHBIC
ypcna. PanronanbHbe
Y HppalOHaIbHBIC
qpcna

10

Apudmernueckue




11

12

13

14

15

OTIEPALIIH C
JEUCTBUTCIILHBIMU
YHUCIIAMU

Monyib
NEUCTBUTEIHLHOTO
4YHCcjia ¥ €r0 CBOMCTBA

[TpubmxéHHbIC
BBIUMCJICHHUS], ITpaBUIIa
OKpPYTJICHUS, IPUKUJIKA
U OLIEHKAa pe3yJibTaTa
BBIUMCIICHUM

OCHOBHBIE METOJIBI
pelIeHUs LEIbIX U
JpoOHO-
palMOHAIBHBIX
YpaBHEHUU U
HEPaBEHCTB

OCHOBHBIC METOJIBI
pelIeHUs 1EIbIX U
JIpOOHO-
palroOHaIBHBIX
YpaBHEHUU U
HEPaBEHCTB

OCHOBHBIE METOJIBI
pelIeHus EeNbIX U
JpoOHO-
paIMOHAITLHBIX
YpaBHEHUU U
HEPABCHCTB

16

MHOro4ieHs! OT
OJHOM MEPEMEHHOM.
Jlenenrue MHOTOYJICHA
Ha MHOTOYJICH C
ocratkoM. Teopema
besy

17

MHoOro4ieHsl ¢
[ETBIMH
Kod(purmeHTamu.
Teopema Buera

18

19

Pemenune cucrem
JIMHENHBIX YPAaBHEHUN

Pewenue cucrem
JIMHEUHBIX YPABHEHUN




20

Marpuna cucremsl
JIMHEHHBIX YPAaBHEHUM.
Ornpenenurens
MaTpHULbI 2X2, ero
Tr€OMETPUYECKUI
CMBICII M CBOMCTBA;
BBIUNCJICHHUE €r0
3HAYCHUS

21

22

Ornpenenurens
MaTpHULbI 2%X2, €To
reOMETPUYECKUI
CMBICTT I CBOMCTBA;
BBIUHCJICHHUE €r0
3HauCHUs

[Ipumenenue
ONpENEIINTENS ISl
pELLEHUs CUCTEMBI
JIMHENUHBIX YpaBHEHUN

23

Pemenne npukitaiHbIx
3a/1a4 ¢ IOMOUIBIO
CUCTEMBI JINHEHHBIX
YpaBHEHUU

24

Pemenne npukitaHbIx
3a71a4 ¢ MOMOUIBIO
CUCTEMBI JINHEWHBIX
yYpaBHEHUU

25

KonTtponbHnas pabora:
"ParinoHaibpHbIe
ypaBHEHUS U
HEPABEHCTBA.
Cucrtembl TUHEHHBIX
ypaBHeHHI"

26

DyHKIHUS, CTTIOCOOBI
3aaHus QyHKIUY.
B3aumuo obpatHble

byHKINN.
Komnosuuus Gynxunit

27

I'paduk pynkumn.
DneMeHTapHbIe
npeoOpazoBaHus

rpaduKoB QyHKIHIT

28

OO6nacth onpeaeeHus
¥ MHOXKECTBO




29

3HaYeHU! PYHKLUH.
Hynu ¢ynkuuu.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YETHbIEe U HEYETHEBIE

byHKINN.
[Iepnonnueckue

byHKINN.
[IpomexyTku
MOHOTOHHOCTH
byHKIUHA

30

MakcuMyMmsl 1
MUHHMYMBI ()YHKIIHH.
Haubonsiee u
HauMEHbIIIEE 3HAUCHUE

byHKIIUN Ha
IPOMEKYTKE

31

JIuneiinas,
KBaJIpaTHYHAs U
JIpOOHO-JIMHEHHAS

byHKIIUN

32

DieMeHTapHOE
UCCIICIOBaHNUE U
MOCTpoeHue TpauKoB
9TUX QYHKUIUH

33

DeMeHTapHOe
UCCIIEIOBaHHUE U
MOCTpoeHue TpauKoB
TUX QYHKIUI

34

35

36

CreneHn ¢ LETBIM
nokaszareiieM. bunom
Hrrotona

CreneHn ¢ LETBIM
rmokasarejieM. buaom
Hrrotona

CrenenHast GyHKIUSA C
HaTypaJbHbIM U
LIEJIBIM TIOKAa3aTENIEM.
E€ cBoiicTBa u rpaguk

37

KonTponbhas pabota:
"CreneHHast GyHKIUS.
E€ cBoiicTBa n
rpacduk"




38

39

40

41

42

43

44

45

46

47

Apudmernueckuit
KOpPEHb HaTypajIbHON
CTEIIEHU U €ro
CBOMCTBA

Apudmernaeckuit
KOpPEHb HaTypajibHOI
CTENEHU U €r0
CBOMCTBA

[IpeoOpazoBanms
YHUCIIOBBIX
BBIPAKECHU,
COJIepKAIIUX CTETIEHU
Y KOpHU

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHU,
COJIepKAIUX CTETICHU
Y KOpHU

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHU,
COJIepKAIIUX CTETICHN
Y KOpHU

WNppannoHanbHeie
ypaBHeHUsA. OCHOBHbIE
MCTO/ bl pCUHICHUA
HppalOHAJIbHBIX
ypaBHEHU U

NppaunoHanbHeie
ypaBHeHUsA. OCHOBHbIE
MCTO/Ibl pCUHICHUA
HppalOHAJIbHBIX
ypaBHEHU U

NppaunoHanbHeie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHUS
HMppalOHAIbHBIX
ypaBHEHUU
PaBHOCHIBHBIE
MepeX0bl B pEILICHUU
HMppalOHAITbHBIX

ypaBHEHUU

PaBHOCHIBHEIE




48

49

50

51

52

53

54

55

56

MEPEXO0bI B PELICHUU
HppalMOHAJIbHBIX
ypaBHEHUI

PaBHOCHIBEHEIC
Mepexo/ibl B pEIICHUHN
MPPALMOHATIBHBIX
ypaBHEHUI

PaBHOCHIBEHEIC
Mepexo/ibl B pEIICHUHN
HMppaloOHaAIbHBIX
ypaBHEHUI

CaoiicTBa u rpadux
KOPHS N-O CTETICHH
KaK (QyHKIIHH
00paTHOM CTEIeHH ¢
HATYpPaJIbHBIM
nokasaresieM

CsaoiicTBa u rpaduk
KOPHS N-Oi CTETICHU
KaK (QyHKIHH
00paTHOM CTENEHU C
HATypaJIbHBIM
MOKa3aresieM

KonrtpomnbHas padora:
"CpoiicTBa u rpadux
KOpHS N-O CTEIEHHU.
Hppanmonanbusie
ypaBHEeHHUA"

CrenieHb ¢
paloHaIbHBIM
okas3arejieM U e€
CBOMCTBaA

Crermnens ¢
paroHaIbHBIM
rmokazarejieM U e€
CBOMCTBaA

CrereHs ¢
panoHaIbHBIM
MoKa3aTelieM U €€
CBOMCTBaA
IToxa3aTensHas
byHkuus, e€ cBoiCTBa
u rpaduk




57

58

59

60

61

62

63

Hcnonp3oBanue
rpaduka GyHKINU AT
pELICHHS YpaBHEHUI
Hcnons3oBanne
rpaduka QyHKIIUU AJIs
pELICHHS YpaBHEHUI
IloxazaTenpHBIE
ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHUS
IMoKa3aTeJIbHBIX
ypaBHEHUI

IToxazaTenpHBIE
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEIICHHS
MOKAa3aTeJIbHBIX
ypaBHEHU I

[loka3aTenbHbie
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
MOKa3aTeJIbHbIX
ypaBHEHU I

KoHTtposbHas padoTa:
"ITokazarenbHas
byHKLHS.
ITokazarenbHEIC
ypaBHeHUA"

Jlorapugm uucna.
CgoiicTa norapudma

64

Jlorapudm yucma.
CaoiicTBa norapugpma

65

66

Jlorapudm uucna.
CsaoiicTBa norapugpma
JlecaTuuHbIE U

HaTypajbHbIE
Jorapupmbl

67

JecsaTuaablie U
HaTypaJbHbIE
Jorapupmbl

68

[Tpeobpa3zoBanue
BBIPAKECHH,
coJiepKaIIIX
sorapu@msl




69

70

71

72

[IpeobpazoBanue
BBIPAKECHU,
coJepKaIIIX
J0rapupMbl
[IpeoOpazoBanue
BBIPAKECHU,
coJepKaIIIX
J0rapupMbl
Jlorapupmuueckas
byHKIMS, €€ CBOKCTBA
u rpadux
Jlorapudpmuueckas
byHk1Ms, €€ cBOicTBa
U rpaduk

73

Hcnonb3oBanue

rpaduka GyHKIUU IIIs
pelIeHus] ypaBHEHUH

74

75

76

Hcnons3oBanue
rpaduka GyHKIUU IIIs
pELICHHS YpaBHEHUI
Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
JorapuMUIECKUX
ypaBHEHUU

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
JorapuMUIECKUX
ypaBHEHUU

77

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
JorapuMUIECKUX
ypaBHEHUU

78

79

PaBHOCHIBHBIE
Mepexobl B pEIICHUU
JorapuGMHUIECKUX
ypaBHEHUU

PaBHOCHIBHBIE
MepEXO0bl B PELICHUU
JorapuMHUIECKIX
ypaBHEHUU




80

KonTtponbhas pabora:
"Jlorapudmuyeckast
byHKIHS.
Jlorapugmuueckue
ypaBHeHHUA"

81

82

83

84

Cunyc, KocuHyc,
TAHI'€HC U KOTaHI€HC
YHCJIOBOI'O apryMeHTa
CuHyc, KOCHUHYC,
TaHT€HC U KOTAaHT€HC
YHCJIOBOT'O apryMeHTa
Apkcunyc,
ApPKKOCHHYC U
ApKTaHT€HC YHUCIIOBOTO
aprymeHra

Apkcunyc,
ApPKKOCHHYC H
ApKTaHT€HC YHUCIIOBOTO
aprymeHra

85

86

87

Tpuronomerpuueckas
OKPYXHOCTb,
olpeieneHue
TPUTOHOMETPUUYECKHX
(GyHKLUH YUCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTB,
OIpezieIICHUE
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
aprymeHra

OcHoBHbIE
TPUTOHOMETPUUECKHE

bopmybl

88

OCHOBHBIE
TPUTOHOMETPHYECKHE

bopmyIbl

89

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIibl

90

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopMyIibl




91

92

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

[IpeoOpazoBanue

TPUTOHOMETPHUYECKHUX
BBIPAXKECHUM

94

[IpeobpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPAXKEHUM

95

96

97

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

Pemenue

TPUTOHOMETPUUECKHUX
yYpaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

101

102

103

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pewenne
TPUTOHOMETPUYECKUX
yYpaBHEHUU

KonTtponbHas pabora:
"TpUroHoMeTpuYeCKue
BBIPAXKECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHuUs"

ITocienoBaTenbHOCTH,
CII0COOBI 3aIaHus
[IOCIEN0BATEIBHOCTEMN.
MeTton




104

105

MaTeMaTHU4eCKOM
WHIYKIIUU
MOHOTOHHEIE U
OTpaHUYCHHBIE
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

Apudmernaeckas
nporpeccus

106

I'eomerpuueckas
Iporpeccus

107

108

109

110

111

112

113

beckoneuHo
yObIBaromas
reoMeTpuyecKas
Mporpeccust

Cymma 6eCKOHEYHO
yObIBaromIeit
reOMETPUYECKOMN
MIPOTPECCUH

JIuHeHbIi 1
SKCIIOHEHITMAIbHBIH
poct. Yuco e.
Dopmyiia CIOKHBIX
MIPOIICHTOB

JInHeWHbIl 1
SKCIIOHEHIUATbHBIN
poct. Yucno e.
Dopmylia CIOKHBIX
MPOLEHTOB

Hcnonb3oBanue
MPOTPECCUU IS
pelIeHus: peaibHbIX
3a/1a4 MPUKJIIATHOTO
xXapaxkrepa
KonTtponpHas padora:
"ITocneqoBaTeNbHOCTH
U porpeccun’

HenpepriBHbIe

GYHKIINHT U UX
CBOMCTBa

114

Touka pa3psbIBa.
ACUMITOTHI TpapKOB

byHKIII




115

116

117

CgoiicTBa (pyHKIMH
HETPEPhIBHBIX Ha
OTpe3Ke

CgoiicTBa GHyHKIIHHA
HEIPEPHIBHBIX HA
OTpEe3Ke

Merton nHTEpBaAIOB

JJI pCIICHUA
HEPaBCHCTB

118

Meto UHTEPBAIOB
JUISL pELICHUS
HEPaBEHCTB

119

120

121

122

123

Metox UHTEPBAIOB
JUISL pELICHUS
HEPABEHCTB

[TpuMmeHeHne CBOMCTB
HENPEPBIBHBIX
byHKIMN s
pelieHus 3a1a4y
[TpuMmeHeHne CBOMCTB
HENPEPBIBHBIX
byHKIMN s
pelieHus 3a1a4y
IlepBas u BTOpas
IIPOU3BOJHBIE
byHKIIIN
Ornpenenenue,
reOMETPUYECKUI
CMBICJI IPOU3BOAHOMN

124

Ornpenenenue,
¢buznyecKuil CMbICI
MIPOU3BOAHOMN

125

126

127

YpaBHeHue
KacaTeJIbHOH K
rpaduxy pyHKINN
YpaBHeHue
KacaTelIbHOM K
rpaduxy pyHKINN
[IpounsBoaHbIe
JJIIEMEHTaPHBIX

byHKIII

128

IIpounsBoaHbIE




3JIEMEHTAPHBIX
byHKIII
[IpousBoaHas CyMMBI,
HPOU3BE/ICHUS,
YaCTHOTO U

129

KOMITO3UIINH (PYHKITHIA

[IpousBoHast CYMMBI,
MPOU3BEICHUS,
YacTHOTO U

130

KOMITO3HITHH () YHKITHA

[IpousBoHas cymmel,
IPOM3BECHUS,
YacTHOTO U

131

KOMIO3UIINH (PYHKIIHIA

KonTtponsnas pabora:
"I[IpousBognas"

132 P
(mpomexyTouyHast

aTTeCTaIus)

[ToBTOpEHue,
133 00001IeHNE,

cHUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

[ToBTOpEHue,
o0oO1Ienue,
CUCTEMAaTH3aLHs

134

3HaHui: "OyHKuun"

[ToBTOpEHwME,
o0oO1Ienue,
CUCTEMAaTH3aLHs

135

3HAHUH

IToBTOpEHME,
o0oO1Ienue,
CcucreMaTrmu3sanus

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 136
I[MTPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



