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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C TOMOINBIO MHAYKIIMA U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
UHTEpPIPETallud  TOJYYECHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTpAalMM BHHUMAaHU,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajaM MaTeMaTHYEeCKOTO
aHaJlM3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCcKoro aHanuza», «MHoxkecTBa u  Joruka». Bce ocHoBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U OIepaluu: [eJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne |
KOHKPETH3aIHS.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPHUKIAIHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOoIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3ydenue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelIeHus 3aa4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHUH, OMPEACNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHHUA, BBIYMCIATH MUIOMAaAu (GUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHas coaep)kareilbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE W UCKyccTBe. OOydaromuecs: y3HaIT O



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

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbIE MPU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH peaibHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npodu. [IpumeHeHune npoOeit U MPOLCHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wnensiM nokazareneMmM. buHom HeroTtona. Hcnons3oBanue
noAXo e (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIEN pEalbHOM CHUTYyalMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHBle (YHKIUU.
Kommnosumms ynknuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

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.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

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 Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO unchaa. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYNMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHHUs ypaBHEHHMM W 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 PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHHs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€Ha  POCCHUHCKOro  oOmiecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH U JEATeIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMUNUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHS TPUMEHATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTJIIbIXa, peryispHas (u3nYecKass aKTUBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOoEeCCUOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMAIbHOU
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMHU, OBJAJECHUE SI3BIKOM
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 jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUHU ITPOBOJMMOTO aHAIMN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEICHWSA, BHIOMpAaTh Hauboliee TOAXOMSIIMMUA €  y4€TOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATh TMIOTE3Y, apryMEHTUPOBATh
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBUSX.

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 HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

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

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS 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 MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranuzamnus:

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, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCuM KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]a4H,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJIb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pabOThI, pacrpeneiiarh
BUJIbl pabOT, JOTOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyNmoBbIX ¢opMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMHM YJE€HAaMH KOMAaH[bI, OLECHHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEAMETHBIE PE3yJIbTAThl M0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TIPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY P€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C LEJIbIM I[TOKa3aTeNeM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTENIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX W APOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSAMH JJsi NpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIC, MOKa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKECHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alllapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTENeHHOW (YHKUHMHM C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KaK (PYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JMHEWHAas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKU JJIs PEIICHHS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 APYrMX y4EeOHBIX MPEIMETOB M peaibHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIICHUs peabHbIX 3a/lad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHHUS, YACTHOTO U KOMITO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OMNEPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypasbHBIX 4Mcen s peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIOIHATH apu(METUIECKHE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

HCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUHUAIBHO-d)KOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOUIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| MHOXeCTBO, Orepanuu HajJ MHOKECTBAMHU |
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jjig peueHus 3aaaqd
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSITUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEMCTBUTEIIbHBIMU YU CIIAMU
10 Monyib 1eMCTBUTEIHHOTO YUCTIA U €r0 |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYECHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HaumMeHblllee 3HaYEHHE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ITUX PYHKITUH

33

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmernuecknii KOpeHb HaTypaTbHOU
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
ypaBHEHUU
Wppaunonansubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIBHBIX YPABHECHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CrerneHb ¢ pallMOHATLHBIM [TOKa3aTeIeM U
e€ CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble U HaTypaJIbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux !
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTAPUPMUIECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

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

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeEIEHUE TPUTOHOMETPHUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpOKEHUH

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

rocienoBareibHocTe. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
rE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Onpenenenue, reOMETPUIECKUI CMbICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

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

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHuii: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AINS |
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GbyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HAMMEHBIIECTO 3HAYCHUST HETPEPHIBHOMN
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XACHNS HaWIYy4IlIEro peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "MccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpata

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOHuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTErpana i HaXoXKACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu()MUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppanoHaTbHBIX HEPABEHCTB
53 OcHOBHbBIE METOABI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
2 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
norapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U JOrapu(pMUUEcKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonaibHele,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomriekcHeie yncna. Anredpandeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHus GU3NIEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LETBIX YUCEI

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEJIBIX YKCceN: anroput™ EBkinuaa mis
perieHus 3a/1a4 B 1EeIbIX YHCIIax

9 Kontponbras pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN MPpALlMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HU, MTHTEPIPETALUs OJy4YCHHBIX
pe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pE3yJIbTaTOB

104

105

Kontposbnas padora: "Cuctemsl
palMoOHAIBHBIX, UPPAIMOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CCTEMEI C nmapamMeTpaMu

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHUYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI{GJ’IGﬁ PCAJIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapamMeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

125 [ToBTOpenue, 06061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

126 [ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrtna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, |
CHCTEMATH3alMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yyucia U BEIUMCIIEHUA

OHepI/IpOBaTB IOHATHUAMU: PpPaAlUOHAJIBHOC H I[CﬁCTBPITCJ'II)HOC qucCiio,
OOBIKHOBEHHAS U JACCATHYHAsA I[p06b, IIPOLCHTHI

1.2

1.3

1.4

1.5

BeimonuATe  apudmMeTnyeckue  omepanud  C  PAalUMOHAIBHBIMH |
JICHCTBUTEIHBIMU YU CIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh IPUKUIKY U OLICHKY pC3yJibTaTa BBIYMCIICHHUI

OHepI/IPOBaTL MNOHATHUAMUA: CTCIICHDb C HCJIBIM IIOKA3aTCJICM, CTaHIapTHasd
Q)opMa 3aI1ucu HeﬁCTBHTCHbHOFO 4quciia, KOPCHb HaTypaJleoﬁ CTCIICHHU,
HCIIOJIB30BaTh IOAXOISAIIYIO (I)OpMy 3aI1nucu ,HeﬁCTBI/ITeJIBHLIX YuCC1I A
PCHICHUA MPAKTUYCCKUX 3aa4 U MPCACTABICHUA JaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH

2.1

22

YpaBHEHMS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPAaBHEHME, HEPABEHCTBO, LEINOE,
panuoHaIBHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonHATe mpeoOpa3oBaHusl 1ENbIX, PallMOHAIbHBIX M HUPPALUOHATIBHBIX
BBIDAKEHMM W pelmaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
VUPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

24

2.5

IIpuMeHATH ypaBHEHHs M HEPABEHCTBA Ui PEIICHUS MaTEMaTUYECKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCcTe HayKu U pealbHOM KU3HU

MO,I[CJIHpOBaTL PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUSA, YpAaBHCHH, HCPABCHCTBA IO YCJIOBUIO 3aJJa4H, HCCIICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara anre6pbl

OyHKIMU U TpaduKu

3.1

32

OnepupoBaTb MOHATUAMU: (QYHKIHUS, CIOCOOBI 3aMaHusl QyHKIIMH, 00JIaCTh
ompezieNieHuss M MHOXECTBO 3HaueHH ¢QyHkuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIMH

OHepI/IPOBaTL MOHATUSAMU: YETHOCTh M HEYETHOCTh (I)YHKLII/II/I, HYyJIn




(bYHKLMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (GYHKUINHU, KBaAPATHUYHOW (YHKIIUH,
CTeNeHHON (YHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBarek rTpaduku (QyHKIMHA )T UCCICIOBAHHS MPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpUYeCcKas porpeccuun
40 OnepupoBaTh TOHATUSMU: OECKOHEYHO YyOBIBAIOMIas TEOMETpUYECKast
’ nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIEH reOMETPUIECKOM MPOrpeccHu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEM M MPOrPECCUd IS
’ pellIeHUs PeajbHBIX 3ajad IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OII€pAIIMU HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCaHUA
5.2 peabHBIX MPOIECCOB U SBJICHHM, IPU PEIICHUU 3a7a4 U3 APYTUX yueOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATUSAMM:  ONpENEIEHUE,  TEOpema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BATh
1.1 MPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa3IoKEHUE YHClIa Ha MpPOCThIE
MHOXHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHCIIA, ACCATUYHBIC U HATYpaIbHbBIC
' sorapumMbl
2 YpaBHEHUS 1 HEpAaBEHCTBA
[IpumeHATh CBOWCTBA CTENMEHW MJIsi TPEoOpa3oBaHUS  BBIPAKCHHH,
2.1 OTIEpUPOBATh TOHSATHUSAMH: TIOKA3aTEILHOE YpPaBHEHHWE W HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPAaBCHCTB




22

BemonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIMX Jorapu]Mmer;
OTepUpPOBaTh TOHATUSAMU: JIOrapu(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxoauts perieHns npocTelIux TPUroOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW M €€ peLIeHUuE;
UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM I PELICHUS MPAKTHYECKUX
3a1a4

Haxonuts penreHust npoCcTEHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYallMd Ha S3bIKE anreOphl, COCTaBIATh
BBIPAXKEHHUS, YPAaBHECHHS, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara aireopbl

3.1

OyHKIMK U TpaduKu

OnepupoBaTh TOHATHUSAMHU: TEPHOAUYECKAsT (PYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpemyMa (pyHKUUU, HauOoIbllee U
HauMeEHbIlIee 3HaueHusT (QYHKIUU Ha MPOMEXKYTKE, MCIOIb30BaTh UX IS
uccienoBanus QyHKINUU, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATHUAME: TPapUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON |
TPUTOHOMETPUUYECKUX (PYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh I PELLICHUS] yPAaBHEHUI U HEPABEHCTB

33

34

N300paxaTh Ha KOOPAUHATHOM IJIIOCKOCTH IrpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PELICHUs CHCTEMBI JIMHENHBIX YPaBHEHUI

Hcnonw3oBath rpaduku (QyHKUMHA SIS HCCIENOBAHHS MPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTLUINH

Hauana MmaTemMaTudyeckoro anainza

4.1

4.2

4.3

OnepupoBaTh NOHATUAMU: HETIpepbIBHAsL (QYHKINSA, TPOU3BOIHAS (DYHKINH;
MCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON [
pelieHus 3aaad

HaxonuTeh  MpOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH

Hcnonp3oBaTh  OPOM3BOAHYIO IS HUCCIENOBaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHSTHh PE3YJbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYy4IIEero pEeHIeHHs B
MPUKIIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3a7auax
OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M HWHTErpai; IOHUMATh
reoMeTpUYecKuil U (pU3NYECKH CMBICIT HHTETpaja

Haxoauth mepBooOpa3HbIe dJIeMEHTApPHBIX (PYHKIIHIA, BEIYUCIATH HHTETPAT
o popmyne HeroTona — Jleitbuuna

4.7

Pemats MMPUKJIAAHBIC 3aaa4i, B TOM YUCIIC COLHAIIBHO-DKOHOMHWYCCKOIro "
(u3rvecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAIIN3a







IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JI€CSATUYHBIE  JIpOOM, IPOLEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' YrcIaMy, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUI PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIe Yncia. ParmoHanbHbIe U MppallMOHAIbHEIC YUCa. ApUPMETHIECKHE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nensiM nokaszareneM. CtangaptHast popMa 3anucu AeWCTBUTEIBHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (popmbl 3alucu AEHCTBUTENbHBIX YUCEN Ui PEILECHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JAHHbBIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 OO6nacTe ompeneneHUss M MHOXECTBO 3HadeHMd QyHkuuu. Hynmm QyHkumm.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHas (QpyHKIMs ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs 1n-0i CTENEHH
14 TpuronomeTrpuyeckass OKPYXHOCTb, OIpEAENICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOHEYHO YOBIBAaIOIIEH TeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pELIeHUs pealibHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PEabHBIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX y4eOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHHBIX YpaBHEHUN. Pelienne mpukiiaaHbixX 3a1a4d ¢ MOMOIIBIO CHCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkuu. [IpomMexyTkn MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl U1 MUHUMYMBI QyHKIUH. HauOomnblliee M HauMeHbIIEe 3HAUYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaJbHOU KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOoJbIIEro M HaMMEHbLIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenue nMpou3BOHON JUIsl HAXOXKACHUSI HAWITYUILEro PELIEHUs B IPUKIIAHbIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOXKCECTBO, OII€pallui HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00Iunit
JIenuTelb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMeTpuiCCKad




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTE apU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MOHATHUAMH: pPALUOHAIBHBIC, HWPpAlUOHAJIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HCpPAaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHA MATCMAaTHUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAaYKH U peaﬂBHOﬁ JKHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMIITOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
MHTErpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYeCKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL MNPUMEPbBI MATECMATHUYCCKOIO MOACIHUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HHM;, BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH U pEIlICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh PE3YJIbTAaTOB, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, UHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAJbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTABIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C NPUMEHEHHEM TrpauuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIBI CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (HOpMyIly IMOJHOMN
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PaCHpeACICHUN I PElICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMONM U IUIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LIWIMHIpPA, KOHYyCa; YMEHHE CTPOUTH CEUeHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3aJla4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUYCCKUE BEITUYHUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IMPOU3BCIACHUC, YIrojl MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaYeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypaJbHBIM M II€JBbIM TOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Anrebpa u Hadajga MateMathueckoro ananuza, 10-11 kmaccer / Amumon HI.A., Koasrun

IO.M., Tkaueea M.B., ®emopoa H.E, Illabynun M.M. AxumonepHoe o00IIeCTBO

«M3parenbckuii nentp «lIpocsenienuey;

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Anrebpa W Hayajga MaTeMaTHYeCKOro aHanmza. Merogudeckue pexomeHparuu. 10-11
KJIacChl: yue0. mocobue it obmeoOpasoBarenbHbix opranmzanmii / H.E. ®énoposa, M.B.
Tkauéra. — M.: [Ipocsemienue, 2017

- AnreOpa U Hayala MaTeMaTUYECKOro aHanu3a. JlunakTuueckue maTepuanbl K YUeOHHKY
HI.A. AmumoBa wu apyrux. 10 kmacc: yue0. mocoOue st oO0IIe00pa3oBaTeIbHBIX
opranuzanuii: 6a3oBeiii U yrny0néuusiii yposau / M.U. 1llabynun, M.B. TkauéBa, H.E.
®dénopona. — M.: [Ipocsemenue, 2017

- AnreOpa W Hayalla MaTEeMAaTHYECKOTO aHaimu3a. JlumakTHdecKkue MaTepuanbl K YUCOHHKY
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