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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MM JaldbHEHIEro oopa3oBaHHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU anreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TOMOIIBIO MHAYKIIMA U PacCy’kKIaTh NEAYKTUBHO, HCIIOJIb30BAThH
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIuecs MONTyYar0T HOBBIA OMBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOIKUTEbHOM  KOHIIEHTpAallMM BHHUMAaHU,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTHU H OTBETCTBEHHOCTH 3a TIIOJYYCHHBIN
pe3yJibTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajllaM MaTeMaTH4YeCKOIro
aHaJlM3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CIEAYIONINE COAEpKATEIbHO-MEeTOANUecKne TuHIM: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOyd4eHHs Ha YPOBHE CpEIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTEeMaTHYeCKUX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYyI0 MOJACIb peaabHON
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHATbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€Osl MCHOJIB30BAHUE PA3TUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UYecKue 3aJaud M ONEpaluu: JEeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAMOHATBHBIX YKCEN, apu(METHICCKUE OTEpaIliy, a TaKxKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd W €€ poiu B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamux mnapamerpsl. llodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
Jannast copepkatenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTBI JUIsl PpELICHUsT MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaiia. M3yuenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pElICHHEM ypaBHEHHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHOM JTMHUM HALEJIEH Ha pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIMH, OMPEAeNsaTh WX HauOOJbIIMEe W HAUMEHbIIINE
3HAUEHHUA, BBIYUCIATH IUIOMAanu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4E€CKOTO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKe M ucKyccTBe. OOyuaromiuecs: y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO nAaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa M Havajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENeH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOr0 Kypca HIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTHYECKUX  3a7ad  OOydarlhecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEIICHHUS MPUKIAJHBIX 3a7a4
OpraHu3yeTCs B POIIeCCe U3YyUEHHUs BCEX TEM yueOHOTo Kypca «Anrebpa u Havasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JelictBuTenpHble 4ucia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCHA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenr ¢ menbpIM  nokaszareneM. bmaom Hrerorona. Mcmomns3oBaHue
noAXOsAIEH (GOPMBbI 3aMMUCH JEHCTBUTENBHBIX YACEIT I PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBanHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpUroHoMEeTpu4eCKuX YpaBHEHUH.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3aJa4 C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTENIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX O0JIacTe HAyKu MU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amganus ¢GyHKIUH. B3anMmHO oOpaTHble (QYHKIHU.
Kommnosumms Qyskiuii. I'paduk  QyHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHui (yHkumu. Hymu QyHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[lokazatenbHast u Jjorapudpmuyeckas (yHKIHUUA, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['padrixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs ITOCJIEAOBATEIbHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NIOCJIEIOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas nporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
NpoLeHTOB. Mcnonbs30BaHWE MPOTrpeccMy Uil  PEIICHHs] peajbHbIX — 3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3aaa4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, aropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3aJa4 M3 pa3IMYHbIX 00JacTel HAyKW M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXO0XKACHUS HAWIY4dIIEro pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEAENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[IpumeHeHne MHTErpaja s HAXOXKICHHS IUIOMAAEeH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHIInalIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MTO3UIIMH 00YUaIOIIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJIBHBIMA HHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, PEryispHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTeMaTH4eCcKOMy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEeYeCKOW JeATENbHOCTH, 3TaloB ¢
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue eiicTBus:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOLlEcCa, a TakKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHns, COINOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOpPHUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATIBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh IeJib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPraHHU3AIlMI0 COBMECTHOW pPabOThI, pacmpeneisiarh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX ¢opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE), BBIMOJHATH CBOIO 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenus B 10 kuacce oOyyaromuics TOJYYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIIBHOE YHCIO, MHOXECTBa
pallMOHANIBHBIX U ICCTBUTEIIBbHBIX YUCEN, MOIYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TPOLICHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jJU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CcBOOOIHO ONEpUPOBATh MOHATUSMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYYCHHBIN PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB QyHKIINI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUoInYecKue (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I0Ka3aTeJIeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAaHMS TMPOILIECCOB U
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs pEeajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHATUAMHU: TIOCIEAOBATEIBLHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKIUH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUN;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXECTBO, OIEpaluud  Haj
MHOKECTBaMU;

UCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyuisl ONMCaHNs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIPEAEIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOr0 OOBEKTA, 10KA3aTENBCTBO, PABHOCHIIbHbIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiaacce oOydaromuiicss MHOJIYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaJIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
uenbix yucen, HOJl n HOK HaTypasbHBIX 4Mcen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO ONEpPUPOBATH TMOHSATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

cBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOJIHATH apU(PMETUUECKUE ONepaluu ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUN U HEPABECHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJIbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MMapamMmeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopbl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOIO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JIBYX (hYHKIIHIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUMH U BBIYUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosauuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie | Ipaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
MHOX€ECTBO NEUCTBUTENIBHBIX YHUCEIL.
| MHorounensl. PanyoHansHble ypaBHEHHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHU I
) Oynkuuu u rpapuku. CreneHHas QyHKINS C 12 |
LIEJIBIM TOKa3aTelleM
3 ApudpmeTnueckuili KOpeHb N-Oi CTENEHH. 15 |
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 |
YPaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyecKkue BbIpaXXKEHUS U ” |
YpaBHEHHUS
ITocnenoBarenbHOCTH U IPOTPECCUU 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosauuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n MPOrpamMmbl Bcero Konrpoapusie | IMpakruteckue oOpa3oBaTesibHbIE
padoThI padoThI pecypes:
| Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 |
Tpuronomerprieckue HEPaBEHCTBA
4 Hppanmonanbhbie, TOKa3aTeIbHbIE U 24 |
norapuMuUEcKre HEPaBEHCTBA
KomrmnekcHple uncia 10 1
Harypanbnsle u niensie yucna 10 1
Cuctembl palMOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amauun ¢ mapameTpaMu 16 1
9 [ToBTOpEeHmEe, 0000IIEHNE, CUCTEMATH3AIIH 16 )
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
Ne aTa udposbie
/i Tema ypoka Beero Kontpoabubie | IlpakTuueckue fllsyqenuﬂ jﬁil;osaTeanme
padoThI padoThI pecypes:
| MHOXeCTBO, orepauu HajJ MHOKECTBAMH 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisi pelieHus 3a1a4
Panumonansabie uncia. OOBLIKHOBEHHBIE U
4 JECSTUYHbIE TPOOH, POLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PamumonansHbie uncina. OOBLIKHOBEHHEBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenne qpodei u MPOIEHTOB ISt ]
pelIeHs TPUKIAJAHbIX 3a7a4
3 JlelicTBUTEeNbHBIE YKCIIa. PalloHaNbHBIE U |
MppALIMOHATIbHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JIEHCTBUTEIILHBIMU YHCIIAMU
10 Moaynb AENCTBUTEIBHOIO YKCIIA U €70 ]

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, IIPaBUIIA
OKpYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPpOOHO-PALMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ HeabIMA KOIPPUIITUSHTAMH.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

Pemenne cucreM MMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenne npukiiagqHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponsnas pabdora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

ODyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk Pynkuuu. dnemMeHTapHbIe
npeodpazoBanus rpadukoB QyHKIUH

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

YérHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOospliee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHM Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrerneHn c LETBIM TT0Ka3aTeaeM. buaom

34 Herorona
Crenennasi GyHKIHUS C HATYpPaJIbHBIM H

35 LeNbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH,
COJIepKalIuX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
HppanmonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
ypaBHEHUU
Wppaunonansubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
UppanmonansHblie ypaBHeHUs1. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHU M

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UPPALMOHATIbHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPaLMOHATIbHBIX YPABHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
Konrponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-oi creneHu. MppannonanbHele
ypaBHEHHA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNEeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeleM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIKS, €€ CBOWCTBA U
rpaduk

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peuieHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN 115

pelIeHNs] ypaBHEHUI




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUU
[loka3arenbHble ypaBHeHUs1. OCHOBHbIE

59 METO/Ibl PEIIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHU I
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PELICHUSI OKA3aTEIbHbIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [TpeoOpa3oBanue BBIpAXKEHUH, |
coJiepKalUX JorapuQpmbl

68 [TpeoOpa3oBaHue BBIPAXKEHUH, ]
coJiepKaliX Jorapu(mbl

69 [IpeobpazoBanue BEIpAKEHUIH, ]
coJiepKaIUX JOrapr(pMbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOHCTBA U ]
rpadux

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U ]
rpaduk

72 Hcnonp3oBanue rpaduka GyHKIUM 115 1




peueHus ypaBHEHU I

Hcnonp3oBanue rpaduka QyHKINH 115

73 peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHUs JToTapu(HMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/IbI pellieHus JJorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
Jorapu(pMHUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUH

79 Konrtponsnas pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

24 Tpuronomerpuyeckas OKpyKHOCTb,

orpezesieHue TPUTOHOMETPUUECKHIX




(GYHKIMI YUCIIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX 1
(GyHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX 1
BBIpKEHU I

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpOKEHU I

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpOKEHU I

94 Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

96 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemrenne TpuroHOMETpU4ECKUX YpaBHEHUN 1
KonTponbhas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs 1




nocienoBareiibHocTel. Meton
MaTeMaTUYECKON MHIYKLINU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocJieIoBaTeaIbHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoHeuHO yObIBaroIasi reoMeTprUIecKast
nporpeccust

107 CyMMa OeckOoHEUYHO yObIBaro1en
FeOMETPUUECKOI Mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHne IPOrPECCUU [l PELICHHUS
pEabHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa

11 KonrtpomnsHas padora:
"ITocienoBaTenbHOCTH U Mporpeccun”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMH HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMHA HEMPEPHIBHBIX HA
OTpe3Ke

116 Merozn UHTEPBAJIOB JUIs PELLEHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHus 3a1a4

121 [lepBas u BTOpast npon3BOIHBIC PYHKIIUU

122 Ornpezenienne, reOMETPUUYECKUM CMBICTT
IIPOU3BOTHON

123 Ornpenenenne, GU3NIECKUN CMBICTT
IIPOU3BOJHON

124 VYpaBHeHME KacaTeIbHOU K rpapuky
byHKIIIHN

125 YpaBHeHUe KacaTelIbHOU K rpapuKy
byHKIIIN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [Ipou3BoaHbIE AIIeMEHTAPHBIX (QYHKIUN

128 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIUNA

131 KonTtponsnas padora: "[IpouszBoanas”




132 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUs 1
3HaHui: "OyHkiun"
134 Wrorosas KoHTpOJIBbHASA paboTa 1 1
135 Wrorosas KoHTpOJIBbHASA paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHe, CUCTEeMATH3AITHS |
3HAHHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTBH U SKCTPEMYMBIL

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne npou3BOIHOM K
UCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIeIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBAaHHIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Iprumenenre npou3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanOOJIbIIIETO U




HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(byHKIMHU HAa OTpe3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

10

Haxoxnenue HaubonbLIEro U
HAUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOMN
(GYHKIIMU Ha OTpPE3Ke

11

Haxoxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

12

Haxoxnenue HanOobIIero u
HaMMEHBIIIEr0 3HAaYEeHUs HEITPEPBhIBHOM
(GYHKIIMHM Ha OTpe3Ke

13

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWJTYy4YlIEro peIeHs B
MPUKJIAJIHBIX 3a/1a49axX

14

[Ipumenenre npou3BOIHOM IS
HAXOXKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[Ipumenenre npou3BOIHOM IS
ONpeJIeNIEHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyYIION WTH
rpagukoM




17 Komnosunus ¢pyHkuumit

18 Komnosunus ¢pyHkuumit

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

2 KonTtponsHas pabdora: "MccnenoBanue
(GYHKINH C TOMOIIBIO MTPOU3BOIHOM"

3 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

)5 [TepBooOpasubie AeMeHTapHBIX (YHKIIUN.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT
UHTErpaia

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-JleltoHuma

)% Brruucnenue onpeenéHHOro HHTErpaia
o popmyne Herotona-JlelioHuma

79 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
TUIOINAACH TUIOCKUX (QUTYp

30 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUYECKHX TeIl

31 [Tpumeps! pemenunit muddepeHamTbHbIX

ypaBHEHUI




[Tpumeps! pemenunii mudepeHraITbHbIX

32 o
ypaBHEHHIA
MaremaTrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOILIECCOB C MOMOIIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KonTtponsHas padora: "[lepBooOpazHas u
uHrerpan"

35 TpuronomeTrpudeckue QyHKIHH, UX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

18 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

39 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TIOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewenne TpuroHOMeTpU4ECKUX

44
HEPABEHCTB

45 Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

46 Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

47 Pemenne TpuroHOMeTprUYECKNUX
HEPABEHCTB
KontponpHas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKHUX (PYHKIUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

5 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
JOrapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PEILIECHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

37 UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UppaMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHLHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHHS
UPPALMOHATILHBIX YPaBHEHHIM
& I'paduaeckue MeTO Bl pemeHHus
UPPALMOHATILHBIX YPaBHEHHIM
63 I'paduueckue MeTObI perIeHus
NoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTObI perIeHus
NOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI pelIeHus
Jorapu(pMHUUECKUX ypaBHEHUH
66 I'paduueckue MeTObI pelIeHus
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus
JorapupMHUECKUX HEPABEHCTB
I'paduueckue MeTo bl pereHus
68 MOKa3aTeNbHbBIX U JOrapu(MUUECKUX
ypaBHEHUU
['padmyeckue METOABI peLICHUS
69 MOKa3aTeNbHBIX U JTOrapu(OMUUECKUX

ypaBHEHUH




70

I'paduueckue MeTo bl pemeHus
MOKA3aTebHBIX U JTIOTapU(OMUYECKUX
HEPABCHCTB

71

I'paduueckue MeTo Bl pemieHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

72

KoHnTtpoinbHas padora: "UppanuoHaibHble,
MoKa3aTeNbHbIe U Torapu(Muueckue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHsble uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHUCJIa

75

ApudmeTnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N300pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM IIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit cTernenun
U3 KOMIUIEKCHOTO YHClIa

80

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YKCIia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII OJI1




penieHus GU3NIECKUX U TEOMETPUICCKUX
3a1a4

KonTtponpHas pabdora: "KomruiekcHbie

82 |
yucia

83 HarypanbHble u ensle yucia

84 Harypanbnsle u 1iensie yucna

85 [IpumeHneHue NpuU3HaKoOB AETUMOCTU
LEJIBIX YUCEl

26 [IpumeHeHnue NpuU3HaKoOB AETUMOCTU
LEJIBIX YUCEl

87 [IpumeHneHnne Npu3HaKoB AETUMOCTU
nenbix yncen: HOJ[ m HOK

28 [IpumeHneHne NpU3HaKoOB AETUMOCTU
nenbix yncen: HOJ[ u HOK

29 [IpumeneHne NpU3HaKoOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 10 MOAYIIIO

90 [TpuMeHeHne NpU3HAKOB IETMMOCTH
LIEJIBIX YUCEII: OCTATKH 10 MOAYJIIO
[TpuMeHeHre NPU3HAKOB IETUMOCTH

91 LEJIBIX YUCEII: aNroput™ EBkimaa s
pelIeHns 3a1a4 B LEJIbIX YUCIaxX

9 KonTtponbHas padora: "Teopus nenbx
qucen"
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA

04 CucreMa ¥ COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIBHEIC CHCTEMBI M CHCTEMBI-




CIICACTBUA

95

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYIIHOCTEW pallMOHAIbHBIX
ypaBHEHUI

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUN

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTelbHbIX
YpaBHEHUN

98

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHU U

100

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
ypaBHEHUH

101

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUS IIOJYYCHHBIX
pe3ynbTaToOB

102

[IpuMeHeHne cUCTEM K PEILEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 00JacTeil HaAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLUs I0Jy4YEeHHBIX




pe3yJIbTaToB

103

[IpuMeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUs IIOJY4CHHBIX
pE3yJIbTaTOB

104

Kontponbhas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHbBIX U JTOTapu(HMUYECKUX
ypaBHeHUH"

105

PanmonansHbie YpaBHCHHA C ITapaMEeTpaMun

106

PanonanbHble HEpaBEHCTBA C
napaMeTpamu

107

PanonanbHbBIE CUCTEMBI C napameTpaMmu

108

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHBIC ypaBHEHUsI, HEPABEHCTBA
C mapaMeTpamMu

111

[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapugmuueckue ypaBHeHHUs,
HEpaBEHCTBA C IMapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamMu

114

TpuronomeTrpruyeckue ypaBHEHUS C
napaMeTpamu

115

TpuroHoMeTpuveckre HepaBeHCTBA C




napaMeTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

IToctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJIENIeN peaTbHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEeabHbIX
CUTyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C mapamMeTpaMu

120

KonTponbHnas pabora: "3agauu c
napamerpamu”

121

[ToBTOpenue, o6odIIEHNE,

cucTemMarusanus 3HaHuil: "YpapHenus"

122

[ToBTOpenwue, 0600IIEHNE,

cucTreMarn3anus 3HaHuil: "YpaBHEHHS'

123

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3alus 3HaHWii: "Y paBHEHN .
Cucremsl ypaBHeHHI"

124

[ToBTOpenwue, 0600IIEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"

125

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3Hanuii: "HepaBencrsa"




[ToBTOpeHnue, 06001ICHNE,

126 . " 1
cucreMarusanus 3Hanuil: "HepaBencrsa
[ToBTOpeHnue, 06001ICHNE,
127 cucremarusauus 3HaHuii: "IIlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 06001ICHNE,
128 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
€€ nmpuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,
129 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
eé npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,
130 cucTtemaTusanus 3Hanuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001IICHNE, |
cucreMaru3aus 3HaHui: "OyHxuun"
132 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3anus 3HaHui: "OyHKkuun"
134 HtoroBast KOHTpoJIbHAs paboTa 1 1
135 HtoroBast KOHTpoJIbHAs paboTa 1 1
136 [ToBTOpenwue, 0600IIEHNE, 1
cUcTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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