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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CJIOBECHOCTH U JPYTUX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JajbHEWIIEro oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHAYKIHUN U PacCyXIaTh NEAYKTUBHO, UCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe m3yuyeHuss yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYarolnIuecs: MOJTy4YaloT HOBBIA OIBIT PEIICHUS] TMPHUKIAJAHBIX 3a/ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHbIil Kypc o0jazaeT 3HAYUTENbHBIM BOCIUTATENIbHBIM IMOTEHIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a ITOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKaTeIbHO-METOauYecKue JimHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCid Ha MPOTSHKEHUM JBYX JIET



oOydJeHusl Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHUYECKHX TUCIUILUINH, TaKUX Kak anare0pa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIh PEATbHOW CHUTyallid, MPUMEHSATHh 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pallMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B Ce0sl MCIOJIb30BAHUE PA3THUHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(UYecKue 3aJayd M OMNEpaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcoOble CBOMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YHCEN, apu(PMETHUIECKUE OIepariuy, a TakKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpYyETCST TIPEACTABIICHUE O SAMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poiu B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasaene IlporpaMMbl TpenyCMOTPEHO peUICHHE COOTBETCTBYIOMIMX 3a7ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTpsl. lloydeHHBIE YMEHHS IIMMPOKO HCIIOIB3YIOTCS TIPH
UCCIICIOBaHNH (DYHKIMKA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi conepxkaTesibHasi TMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUU
BBINIOJIHATh ~ pacy€Tsl M0  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTtepualia IpOUCXOAUT JajdbHEUIlee pa3BUTHE AITOPUTMUYECKOTO U aDCTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEUICHUs MPAaKTUYECKUX U ECTECTBEHHO-HAYUYHBIX 3ajad,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKA» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIENOBATEIBHOCTh U3YUCHUSI MaTtepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEHICHHWEeM YpaBHEHMM U HepaBeHCTB. [Ipum 3TOoM Oosbllloe BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMA BEITWYMHAMH, WCCIEIOBATh TOJYyYCHHBIE (YHKIIUH, CTPOUTH HX
rpaduku. Martepuan 3Toi cofepKaTeIbHON TUHUYU HAIlCJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MIO3BOJIAIOIINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u cioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTHH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj]1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHM, OMpenensarTh WX HauOOJbIINE U HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TipoiieccoB. JlaHHasi conep)katelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHUCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTHYECKOTO M KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaroIuecs y3HatoT O BIAAIOIIUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OINpPEICTEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHNM  pPEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroIIWecs  pPa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCsl B MPOIIECCe U3YUEHHUs BCEX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHblE 4Wclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokasareneM. buHom Herotona. cnosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBLHBIM ITI0KA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHb! ¢ 11e1bIMu KO3 PUITMEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTPULbI 2X2, ero FTeOMETPUIECKU CMBICT U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHnEe MaTeMaTUYECKUX MOJENEW pEealbHONM CHUTyallMH C IMOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosunus ¢ynknuit. 'padux  yHkimu. DnemeHTapHbIE HOpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysakun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. ColicTBa U rpaduk KOpHS N-0i cTeNeHN KaK (yHKIIMN 0OpaTHOW CTEEHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[loka3aTenbHass u Jjorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

Tpuronomerpryeckas OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM HHIAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumuii. CBoicTBa (PYHKIIMIA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEaJbHBIX IMPOLECCOB U SBICHUMN, NPHU PEUICHUU 3aJad U3 JPYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypanbubie u nenbie yucia. [I[pumMeHeHne MpU3HAKOB JCIMMOCTH ILIEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Yucia. ApudMETHYECKHUE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMyuHbIX 00JaCTe HAYKU U peasIbHOM )KU3HU, UHTEpIpETas
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommosunuu Qyskumidi. ['eomerpuueckue o00pa3bl ypaBHEHHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIIUN IS HCCICIOBAHUS TPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne HanbobIiero 1 HAMMEHbIIEro 3HaY€HUN HENTPEPhIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

Nuterpan. I'eoMeTpuyecKkuil CMBICI HHTETpajA. BerauciaeHne onpenes€HHOro
uHTerpaina no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHUH, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KTaHCKON HUIEHTUYHOCTH, YBAXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHISCKUX MPOoOIeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHUSA, HCCICNOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TaHHBIX, HEOOXOJUMBIX JJISI OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEJACTABISATh €€ B Pa3IUyHBIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘{Ky 3p€HI/IH B yCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWACH, HALCJICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jrajora, oOHapy)KUBaTh Pa3Uyue W CXOJCTBO TMO3WIIHUKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICAOBAaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAUBHUIYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI pabOT, I0rOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 0000111aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIAa
B 0OmUiA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIIU3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSTh JIpOOM W TPOLEHTHI JJIsI PelIeHUs] MPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN JJISl PEIIECHUs
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATUSAMU: JIOrapupM YHCIA, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LUEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHATD JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPUPOBATH TMOHITHUSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHWIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYallUH C TOMOLIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPEO0OPa30BaHMs YHCIOBBIX BHIPAXKEHUH, COJIEPKAILNX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNIeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
jgorapuMUYECKHe YpaBHEHHU S, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCHIIbHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HeoOXoaumble (GOpPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEPUPOBATH MOHATUAMM: (PYHKIIHS, CIIOCOOBI 3aanus (PyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUHN QPYHKINU, HYTU (YHKIIIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyYeckre (QPyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIIMS C HAaTypaIbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JHHEHHAS, KBaJApaTUYHAs M JIpOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOIHO OMEpUPOBATh TOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (DOPMyITaMH 3aBUCUMOCTH MEXK]Ty BETNIMHAMY,

Hauajia MmaTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
AKCIIOHEHIIUATBHBINA POCT, (POPMYIIa CIOKHBIX MPOIIEHTOB, UMETh TIPEICTABICHHE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTUYECKOrO0 aHalu3a KaK aHalau3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI PEIICHUS 3a71a4;

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHSATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YUCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEI,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMEPUPOBATH MOHSTUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHHs U HEPaBEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKallie MOJYJIU U IapaMeTpPhl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIOJb30BAaHUEM ammnapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeoMeTpruYecKue 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCITI0JI30BaTh MPOU3BOHYIO JIJISl HCCIIEOBAaHUS (YHKIMKA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS pOIiecca, 3aJaHHOTO (pOopMysIol WM rpadukoM;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMsbl Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

MHO0X€eCTBO AeHCTBUTEILHBIX YHCE.
Muorouiensl. PanimonannHble 24

ypaBHEHHUS U HepaBeHCTBA. CHCTeMBI
JIMHEWHBIX YPABHEHUHN

Enunas komteknust nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Oyukuuu u rpadpuku. CreneHHas 12
(GYHKIHUS C LIeTbIM MTOKa3aTeleM

Enunas xomnexuust tupoBbIxX
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUISL yYUTENEH U YHEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
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YuurenbCckuii noprain
[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Apudmernueckuii KOpeHb N-0it

creneHu. MppannoHaabHbIe 15

ypaBHEHUs

[TokazarenpHast PyHKIIHS. 10

[Toka3zaTenbHble ypaBHEHUS
Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISl yYUTENEeH U YYEHUKOB

Jlorapupmuueckas GyHKIHSL. 18 [OnekrponHslii pecypc]: informatik

HorapH(l)MquCKHe YpaBHCHHUS [caﬁT] URL:
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TpuroHomeTpuuecKe BoIpaXKeHUs U 29

ypaBHEHUS
Enunas komnekuust nudpoBbIx

ITocnenoBarenbHOCTH U MPOTPECCUH 10 00pa3oBaTesbHBIX PECYPCOB [CaMT]
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collection.edu.ru/catalog/rubr/608887c4-
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[cariT] URL:
http://www.informatik.kz/test.htm
YuurtenbCckuil moprain
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[ToBTOpeHme, 06001IEHNE, 5
cHCTeMaTH3aIns 3HaHUI

OBHIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JorapuMuUecKue HepaBeHCTBa

Ne HaumeHoBaHue pa3iesioB M TeM JuaexkTpoHHble (HU(pOBbHIE)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
1 UccnenoBanue q)yHKqu”I c 29 1 1
MTOMOIIIBIO TTPOU3BOHON
Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUTSL y9UTEJIeH U YUEHUKOB
5 TTepBooGpasHas u HHTerpa 12 1 [DnexTponHsIii pecype]: informatik
[caitT] URL:
http://www.informatik.kz/test.htm
Y4uTenbCckui noprai
[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
I'paduiku TpUTOHOMETPHUYECKUX
3 ¢bynkuuit. Tpuronomerpuueckue 14 1 1
HEpPaBEHCTBA
Enunas komnekuust nudpoBbIx
UppatmonansHble, MOKa3aTENbHBIE U 00pa3soBATELHAIX PECYpCOB [cailT]
4 ’ 24 1 URL.: http:// http://school-

collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTbl
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JUISL yYUTENEH U YYEHUKOB
[DnexTponnsIit pecypce]: informatik
[cariT] URL:
http://www.informatik.kz/test.htm
YuurenbCckuii noprain

[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

KommniiekcHbie uuncia

10

HaTypaJ'IBHBIe K O CIbIC YHCJIa

Cucremsl paliioHalIbHbIX,
MppaIMOHATLHBIX MTOKA3aTeIbHBIX U
Jorapu(PMUUECKUX ypaBHEHUI

3agauu ¢ mapaMeTpamMu

10

12

16

Enunas komteknust iudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISl yYUTENEeH U YYEHUKOB
[DnexTponHsIi pecype]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
YuurenbCkuii mopra
[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

[ToBTOpenue, o600mEHNE,
cHCTeMaTHu3alus 3HaHu!

16

Enunas komtekuust uudpoBbx
00pa3oBaTeIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

68f4-410f-bbd4-618ad7929e22/ TecThl
JUTSL y9UTEIeH U YUEHUKOB
[DnexTponnsIii pecypce]: informatik
[cariT] URL:
http://www.informatik.kz/test.htm
YuurtenbCckuil moprain

[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//

http://fipi.ru/ege-i-gve-11



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[[MHOkecTBO, oneparuu
HaJ MHOXXECTBAMHU U UX
CBOMCTBA

Enunas xoyutekuuns mudpoBhIX
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
YuurenbCkuil mopra

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTHKO-
MHOECTBEHHOT'O aIlrapara
JUIsL pelleHus 3a1a4

Enunas komnekuust nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUTSL yIUTEJIeH U YUEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

http://www.informatik.kz/test.htm
YuurenbCckuii moprain

[D5eKTpOoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

PanmonanbHble uncia.

OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OCCKOHEYHBIC
MIePUOIUYECKHE TpoOH

[Ipumenenue npobeit 1ist
PEIICHUA MMPUKIAIHBIX
3amaqy

[Tpumenenue apobeit u
MPOLIEHTOB JUTS PEIICHUSI
MPUKJIAAHBIX 33134

Enunas komteknust iudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISl yYUTENEeH U YYEHUKOB
[DnexTponHsIi pecype]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
YuurenbCkuii mopra

[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

JlelicTBUTEbHBIC YKCIA.

8 PanmonansHable U
UppalMOHATIbHBIC YK CIIa
Apudmernueckue
9 olepanuu ¢
JNEHUCTBUTEIBbHBIMU
qHclIaMu
Enunas komteknust iudpoBbIx
00pa30BaTeNbHBIX PECYPCOB [CailT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB
10 Monyne neHCTBUTETBHOTO [DnekTponnsiii pecypc]: informatik
4KCJIa U €T0 CBOMCTBA [caiiT] URL:
http://www.informatik.kz/test.htm
Yuurenbckuii noprain
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
[Tpubnmxeénnbie
BBIYHMCIICHHSI, IPABHIIA
11 OKPYTJIEHUS, IPUKUIKA U
OLIEHKa pe3yJibTaTa
BBIYMCIICHUI
OCHOBHBIE METObI
12 peIIeHus 1ETbIX

YpaBHEHUU



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

13

OCHOBHBIE METOIBI
PEIICHHUS LIETBIX

14

OCHOBHBIE METO/BI
peleHHs LEeNbIX U IPOOHO-
paLMOHAIBHBIX YPABHEHUIN
Y HEPaBEHCTB

15

16

17

MHorouseHs! 0T OJHOMI
nepemMeHHou. Jlenenue
MHOT'O4YJICHa HA MHOTOYJICH
¢ octatkoM. Teopema besy

MHOrouseHb! C HeTbIMHA
kod(purmeHTamu.
Teopema Buera

CnocoOsI perieHust CUCTEM
JIMHEUHBIX YPaBHEHUN

18

Pemenne cucrem
JIMHEWHBIX YPABHEHUHN

19

Martpuua cucreMsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpUIbI
2x2, ero reoMeTpu4eCKun
CMBICJI K CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

Enunas komnekuust nuudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL YIUTENEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/

http://www.problems.ru//

http://fipi.ru/ege-i-gve-11

20

Onpenenurens MaTpULbl
2x2, ero reoMeTpuYECKui
CMBICH U CBOMCTBA;
BBIUHCIIEHUE €r0 3HAYCHUS

21

22

23

24

I[Ipumenenne
ONPEIEIUTEIS IS
pEeLIeHUsT CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Pemenue npuknaaHbIx
3a/1a4 ¢ IOMOULIbIO CUCTEMBI
JIMHEWHBIX YPABHEHUHN

Meroasl pelieHus
MIPUKIIAJHBIX 337124 C
ITOMOILIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

KonTponpHas pabora:
"PanrioHanbHbIe ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUN"

25

26

OyHKIMSL, CIOCOOBI
3aJjaHus (QYHKIHU.
B3aumHuo obpatHble
¢bynkuuu. Kommnosunus

byHKIHI

I'paduk Qyskmmm.
DnemMeHTapHbIE



http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

npeoOpa3oBaHus TpaguKoB
byHKIMHA

OO6nacTh onpenenIcHus 1
MHOKECTBO 3HAaYCHUHU

27 ¢bynkuuu. Hynu ¢pynknuu.
IIpomexyTku 3HaK
IIOCTOSIHCTBA
UYETHbIE U HEYETHBIE
08 ¢bynkuuu. [lepuogmueckue
¢bynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMbl 1 MUHUMYMBI
29 ¢bynkuuu. Hanbonpmee n
HauMEHbIIIee 3HaUEeHUE
(GYHKIIMN Ha IPOMEXKYTKE
Ennnas xomutekuus u@poBbIX
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JIuHeliHas, KBagpaTU4Has U AU quTeHeHvH yquHKOF .
30 JpOGHO-THHeiiHas [Onekrponnslii pecype]: informatik

byHKIIUU

[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCkuil moprai

[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

31

DneMeHTapHoe
UcclieIoBaHKe TpaduKoOB
3TUX QYHKIUN

32

DneMeHTapHoe
UCCIIEIOBAaHHUE U
MOCTPOCHHE TPAPUKOB ITHX

byHKIUH

33

34

35

CreneHsn ¢ 1EIBIM
[oKasareJieM.

CreneHsb ¢ LEIbIM
nokazarejieM. bunom
HrroTtona

CrenenHast GyHKIIHS C
HaTypaJbHBIM U 1IEJIbIM
noka3areneM. E€ cBoiicTBa
u rpaduk

36

KonTponsnas pabora:
"CrenenHas ¢pynkuus. Eé
cBolicTBa U rpaduk"

Enunas komnexius nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUISL yYUTENEeH U YYEHUKOB
[OnekrponHsIii pecypce]: informatik
[caiiT] URL:
http://www.informatik.kz/test.ntm
Yuurenbckuii noprain

[D11eKTpOHHBIN pecypc]: [calT]
URL: http:/www.uchportal.ru



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/

http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

37

38

39

40

ApudmMernieckuii KopeHb
HaTypaJbHOMU CTEIICHU U
€ro CBOMCTBA

Pemrenue 3aganuii Ha
apupMETUYECKHI KOPECHb
HATypaJbHOMW CTEIICHU U
€ro CBOMCTBA

[IpeobpazoBanms
YHCJIOBBIX BBIPAKEHHIH,
COJICpIKAIINX CTCIICHU

[IpeobpazoBanms
YHCIIOBBIX BBIPAKECHUIA,
COJIEp>KaIINX CTETIeHH U
KOpHH

41

Pemenne 3amannii Ha
peoOpa3oBaHUs YUCIOBBIX
BBIPAYKEHHM, COJIEPKALLUX
CTEIEHU U KOPHU

42

Hppanmonanbusie
YpaBHEHHS.

43

OCHOBHBIE METObI
pEelIeHUs UPPAIMOHATEHBIX
YpaBHEHUH

Enunas xoyutekuus u@poBbIX
00pa3oBaTeNIbHbIX PECYPCOB [CalT]

URL.: http:// http://school-

collection.edu.ru/catalog/rubr/608887c4-

68f4-410f-bbd4-618ad7929e22/ TecTrl

JUTSL y9UTEJIeH U YUEHUKOB

[DnexTponHsIit pecypc]: informatik



http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCckuii noprai

[D5eKTpOoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Pemenue 3amannii Ha
HWppalrOHAJIbHbBIC
YPaBHEHUS U OCHOBHBIE

44
METO/IbI PeIIeHUs
UppalMOHATBHBIX
ypaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B
45 peLIeHNN UPPAUOHATIBHBIX
ypaBHEHUH
Ennnas xoyurekuus udpoBhIX
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
MeTobl paBHOCHIIBHBIX JUTSL yYUTEJIeH U YICHUKOB
46 MEPEX0I0B B PEIICHUU [DnexTponHsIit pecypc]: informatik

HUpPPALMOHAIIBHBIX
ypaBHEHUH

[caiiT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuii mopran

[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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Crioco0b1 PaBHOCHUJIbBHBIX
Iepexoa0B B pCUHICHUA

Enunas komtekuust nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUTSL y9UTEIeH U YUEHUKOB
[DnexTponnsIii pecypce]: informatik

41 MppalMOHATIbHBIX [caiiT] URL:
YpaBHEHUU http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[D51eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemenue 3aganuii Ha
48 PaBHOCHJIBHBIE IIEPEXO/BI B
pELIEHNN UPPALMOHATIBHBIX
ypaBHEHUH
CaoiicTBa 1 rpa@uK KOpHS
49 N-oii cTeneHu Kak (yHKIUU
00paTHOM CTeTeHu ¢
HaTypaJbHBIM MTOKa3aTelieM
Enunas xomnexkuust nupoBbIxX
[IpakTnueckoe 00pa3oBaTeNIbHbIX PECYPCOB [CalT]
NPUMEHEHHE CBOMCTBA URL.: http:// http://school-
50 rpaduk KopHs N-oif collection.edu.ru/catalog/rubr/608887c4-

CTETeHH KaK (PyHKIIHH
00paTHO¥ CTETICHH C
HaTYpaJbHBIM ITOKa3aTelIeM

68f4-410f-bbd4-618ad7929e22/ TecThl
JUTSL YIUTENCH U YUCHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
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http://www.informatik.kz/test.htm
YuurenbCckuii moprain

[D5eKTpOoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Konrponsnas pabora:
"CBoiicTBa u rpaduK KOpHS

o1 N-0i CTETICHMU.
Hppauunonansusie
ypaBHeHUs"
59 Crenensp ¢ paluoHaIbHBIM
[I0Ka3areieM
53 Crenens ¢ palMoHaIbHBIM
IIOKa3aTeJIeM U €€ CBOMCTBa
Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
Pemenue 3ananuii Ha JUIA YAMTEICH 1 yquHKO? )
54 CTEIICHB ¢ PAIHOHATHHEM [OnekrponHsIii pecypce]: informatik

mokasarejieM U €€ CBOUCTBA

[caiiT] URL:
http://www.informatik.kz/test.htm
Yuurenbckuii moprain

[D11eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
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http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

[Toka3zarenbHast QyHKIHS,

55 N .
e€ cBoiicTBa U rpaduk
Hcnonk3oBanue rpaduka
56 (GYHKITUY 7151 pEIICHIMS
YpaBHEHUU
CnocoObI UCITOJIE30BAHMS
57 rpaduka QyHKINUU I
peLIECHNS ypaBHEHUI
58 [TokazarenbpHbIC
ypaBHEHHUS.
Enunas komteknust iudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
OCHOBHBIE METO/IbI JULAL yHHTeNeH yquHKO_B .
[DnexTponHbIi pecypc]: informatik
59 pEIICHUS TTOKa3aTeIbHBIX B
YpaBHEHUU [caiiT] URI_': i
http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemenue 3aganuii Ha
MOKa3aTeIbHbIC YPaBHEHUSI.
60 OCHOBHBIE METOBI

PCHICHUS ITOKA3aTCIbHBIX
YpaBHEHUH



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
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61

Konrponsnas pabora:

"[TokazaTenpHas GyHKIIHS.

[Toka3zaTenbHble
ypaBHeHUs"
62 [TonsiTre norapudm yuca.
Enunas komiekuust uudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUTSL y9UTEJIeH U YUEHUKOB
63 Jlorapudwm uucna. [OnekrponHslii pecypce]: informatik
CgoiictBa Jorapudma [caitT] URL.:
http://www.informatik.kz/test.htm
Y4uTenbCcKkui noprai
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemenwne 3ananuit Ha
64 nmorapudm yuca.
CsoiicTBa norapugpma
65 JlecsaTHUHBIE JTOTapr(PMbI
66 HarypanbHbie norapudms
Enunas komnekuust nudpoBbIx
[IpeobpazoBanue 00pa3oBaTeNbHBIX PECYPCOB [CalT]
67 BBIpKCHHH, COIePIKANTUX URL.: http:// http://school-

sorapudmbl

collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

JUISL yYUTENEH U YYEHUKOB
[DnexTponnsIit pecypce]: informatik
[cariT] URL:
http://www.informatik.kz/test.htm
YuurenbCckuii noprain

[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Crioco0b1 mpeobpa3zoBaHus

68 BBIpXKEHUH, COIepKAIIUX
norapu@mbl
Pemenue 3aganuii Ha
69 npeoOpa3oBaHue
BBIPAKEHUH, COAEPIKALNX
Jorapupmbl
70 Jlorapudmuueckas
byHKIMS
Enunas komnekuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CAMT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
Jlorapudmuueckas 68f4-410f-bbd4-618ad7929e22/ TecTsl
71 ¢byHK1Us, €€ CBOWCTBA U JUISl YYIUTEJIEN U YUEHUKOB

rpaduk

[OnekrponHsIii pecypce]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCckuii moprain
[D5eKTpOoHHBIN pecypc]: [calT]



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm

URL.: http:/www.uchportal.ru
http://www.problems.ru//

http://fipi.ru/ege-i-gve-11

72

Hcnons3oBanue rpaduka
GyHKIMU 1715 peIeHust
YpaBHEHUU

73

74

75

Pemenue 3ananuii Ha
MCIOJIb30BaHUE Tpaduka
(GyHKINU 1715 peIeHust
YpaBHEHUU

Jlorapudmuueckue
ypaBHEHHUS.

OcHOBHBIE METOBI
peuieHus
JorapupMUUECKUX
ypaBHEHUH

76

77

78

Pemenue 3aganuii Ha
norapuMuIecKue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIEHUS
JorapuMUIECKIX
ypaBHEHUH

PaBHOCUIbHEIE nepexoanl B

peLieHnn
JorapupMUUECKUX
ypaBHEHUH

Pemrenue 3aganuii Ha

PaBHOCHUJIBHLBIC TICPECXOABI B

peleHnmn



http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

JorapupMUIECKIX
ypaBHEHUI

79

Konrponsnas pabora:
"Jlorapudmuueckas
byHKIHUSA.
Jlorapudpmuueckue
ypaBHeHuUs"

80

81

CHHYC,KOCHHYC YUCIIOBOTO
apryMeHra

TaHreHc u KoTaHreHc
YHCIIOBOTO apryMeHTa

82

ApKCHHYC YUCIIOBOTO
apryMmeHra

83

84

APKKOCUHYC 1 apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEICTICHNE
TPUTOHOMETPUYECKHUX
(GyHKIMN 4HCIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUIECKHE

(bopMmyIbI

87

HWcnonp30BaHme OCHOBHBIX
TPUTOHOMETPHUICCKUX

hopmyt




88

IIpuMeHeHre OCHOBHBIX
TPUTOHOMETPUYECKHUX

bopmyi

89

Pemenue 3aau Ha
OCHOBHBIC
TPUTOHOMETPUUYECKHUE

bopMyIibl

90

91

92

[TpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

Crnioco0sI peobpa3oBaHus
TPUTOHOMETPUYECKHIX
BBIPAKCHUI

Mertoabl npeobpa3zoBaHus

TPUTOHOMETPUYECKUX
BBIPAKECHUIN

93

Pemenne 3anay Ha
npeoOpa3oBaHue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

Enunas komnexius nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUISL yYUTENEeH U YYEHUKOB
[OnekrponHsIii pecypce]: informatik
[caiiT] URL:
http://www.informatik.kz/test.ntm
Yuurenbckuii noprain

[D11eKTpOHHBIN pecypc]: [calT]
URL: http:/www.uchportal.ru



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/

http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

94

95

96

CriocoObI pereHust
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Mertoibl perieHus
TPUTOHOMETPHUUYCCKUX
YpaBHEHUU

[Ipumenenue pemieHus

TPUTOHOMETPUUYECKUX
ypaBHEHUH

97

Pemenune 3aganus Ha
pelieHue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

98

[ToBTOpEHME pemeHus
TPUTOHOMETPUYECKUX
ypaBHEHUH

99

O0600611eHne pemeHns
TPUTOHOMETPUYECKUX
YpaBHEHUI

Enunas komiekuust uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUISL yYUTENEH U YHEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm
Yuurtenbckuii moprain
[DnexTpoHHBIN pecypc]: [cailT]



http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm

URL.: http:/www.uchportal.ru
http://www.problems.ru//

http://fipi.ru/ege-i-gve-11

100

Cucremaru3anys 3HaHUH
MIPH pEIICHUN
TPUTOHOMETPUIECKHIX
YpaBHEHUU

101

KonTponsHas padora:
"TpuroHoMeTpuyecKkue
BBIPOKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHuUs"

102

IlocnemoBaTeabHOCTH,
CIIOCOOBI 3aIaHus
IMOCJIEIOBATEILHOCTEIA.
MeTtox MaTeMaTHIeCKOi
WHIYKIUU

103

MOHOTOHHBIE K
OTpaHUYCHHBIC
IOCJIEJOBATEIILHOCTH.
Hcropus ananusa
OECKOHEUYHO MaJIbIX

104

105

106

Apudmernueckast
nporpeccus
I'eomerpuyeckas
mporpeccus

beckoneuno yoOpIBaroriast
reoMeTpuyecKas
mporpeccust



http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

Cymma OeckoHEYHO

107 yOBbIBaroIIei )
reOMeTpUUYECKOM
MIPOrpeccuu
Enunas komtekuust nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsr
JUISL yYUTEIEH U YYEHUKOB
108 JIvHeWHBIH 1 [DnexTponHslii pecype]: informatik
SKCIMOHEHIIMAJIBHBIN POCT. [cariT] URL.:
http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
JInHeHbIN U
109 SKCIIOHEHIMAJIBHBIN POCT.
Yucno e. Dopmyia
CJIOKHBIX MPOILIEHTOB
Hcnonp3oBanue
110 MIPOTPECCHU JIJIS PEIICHUS
peaTbHBIX 3a/1a4
MIPUKJIAHOTO XapaKTepa
KonTponbHas pabora:
111 "[TociaenoBaTeIbHOCTA 1

nporpeccun”
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112

HenpepwiBable GyHKITUHT
HUX CBOWCTBA

113

114

115

Touka pa3psbiBa.
AcumnToTsl rpaduxoB
byHKIUH

CaoiicTBa GyHKITUH
HENpepbIBHBIX HA OTPE3Ke

Hcnons3oBanne cBoiicTBa

(GyHKIUI HepepbIBHBIX Ha
OTpe3Ke

116

Meto1 HHTEPBAIOB ISt
peLIECHNS] HEPABEHCTB

117

118

119

Hcnons3oBanue Merona
VMHTEPBAJIOB IS PELICHUS
HEPABEHCTB

Pemrenue 3ana4 Ha MeTOX
HMHTEPBAJIOB JJIs PEIICHUS
HEPaBEHCTB

[IpuMeHeHne cBOWCTB
HEMpepbIBHBIX (DYHKIMHA
JUISL peleHus 3a1a4

120

Pemenue 3aau Ha
MIPUMEHEHUE CBOWCTB
HETIPEPBIBHBIX ()YHKITHMA

Ennnas komnexmus nudpoBbix
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUTSL y9UTEIeH U YUEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL:



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

http://www.informatik.kz/test.htm
YuurenbCckuii moprain

[D5eKTpOoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

IlepBas u BTOpas

121
MIPOU3BOIHBIC (DYHKIIUN
Onpenenenue,
122 TCOMETPUYECKHUIA CMBICIT
MPOU3BOIHOM
123 Omnpenenenue, (1m3uvqecmﬁ
CMBICJI IPOU3BOIHOM
124 YpaBHeHHE KacaTeIbHOU K
rpaduky QyHKIUU
Enunas komnekuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
Pemrenue 3amau Ha U quTeHeﬁvH YHCHUKOB i
195 YPABHEHNE KACATEHHOM K [OnekrponHsIii pecypce]: informatik

rpaduky GyHKIIUU

[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCkuil moprai

[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

[IpousBoaHbIe

126 y 1
3JIEeMEHTapHBIX (YHKIIUHA
Pemenue 3anau Ha

127 MIPOU3BOIHBIC 1
3JIEMEHTAPHBIX (QYHKIHUN

128 [Ipoun3BoHAs CyMMBI 1

129 [IpousBogHas 1
MIPOM3BEICHUS, YACTHOTO
[IpousBoaHas CymmBbl,

130 MIPOU3BE/ICHUS, YaCTHOTO H 1
KOMITO3UIIUHU ()yHKITHIA

131 KoHntposbHas pabora: 1 1
"IIpousBoanas"
[ToBTOpenue, o6o0IIEHNE,

132 CHCTEMAaTH3allMsl 3HAHUI: 1
"VpaBHeHus"
[ToBTOpenue, o6o0IIEHNE,

133 CHCTEMATH3AIM 3HAHWIA: 1
"OyHKIIN"

134 HrtoroBas KOHTpOJIbHAS 1 1
paborta

135 HToroBast KOHTpONIbHAS 1 1
pabora

136 [ToBTOpEHME, 0606meHI/uIe, 1
CUCTEMaTHU3aIUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbneie IIpakrnyeckue
n/n Bcero U3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpuMeHeHne npou3BOHOU
1 K MCCIICIOBAHUIO (DYHKITUI 1

Ha MOHOTOHHOCTh

Pemenue 3amay Ha

MIPUMEHEHHE TTPOU3BOTHON 1

K HCCIICIOBAHUIO (DYHKITUI

Ha MOHOTOHHOCTh
Enunas komnekuust uudpoBbx
00pa3oBaTeNbHBIX PECYPCOB [CAMT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl

[TpumMeneHue Mpou3BOHOM AU quenenvn YHCHUKOB i

. [DnexTponHsIii pecype]: informatik

K UCCIIEIOBAaHUIO (DYHKITHIA 1 B
[caitT] URL.:

Ha SKCTPEMYMBI . .
http://www.informatik.kz/test.htm
YuurenbCkuil moprai
[D51eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Pemenue 3amau Ha 1

IIPUMEHEHHUE ITPOU3BOJHOU



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

K UCCIICIOBAHUIO (DYHKITUI
Ha KCTPEMYMBI

[IpuMeHeHne npou3BOHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Pemenue 3amay Ha
MPUMEHEHHUE MPOU3BOTHOMN
K UCCJEeIOBAaHUIO (DYHKIUI
Ha MOHOTOHHOCTh U

Enunas komnekuust uudpoBbIx
00pa30BaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik
[caiiT] URL.:
http://www.informatik.kz/test.htm

JRCTPEMYMEL YuurenbCkuil mopra
[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Haxoxnenne

HanOOJIBIIIETO 3HAYCHUS
HENpepbIBHON (DYHKITUU HA
OTpe3Ke

Pemenue 3amay Ha
HaX0XKJACHHE HanOOJIbIIETO
3HA4YEHMS HENPEPBIBHON
(GhyHKIIMH Ha OTpE3Ke



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
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Haxoxnenue
HauMEHBIIErO 3HAUYCHUS

o HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke
Pemenue 3anau Ha
10 HaXO0XACHUEC HANMCHBIICTO
3HAYEHUS HETPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke
Enunas komteknust iudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
Haxoserue 68f4-410f-bbdu4-618ad7929e22/ TecTsl
HANGOTBIIETO I JUISL YYUTEIEU j/I y‘IeHI/IKO-B _
11 HAMMEHBIICrO 3HATCHS [OnekrponHslii pecypc]: informatik
HEeTPePBIBHOM (PYHKITUU HA [caiiT] URIT: )
http://www.informatik.kz/test.htm
OTPEsie YuurenbCkuil mopra
[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemrenue 3agaq Ha
Hax0’KJICHUE HauOOJIBIIIETO
12 1 HAUMCHBIICTO 3HAYCHU S
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke
13 [Ipumenenne npou3BOIHOM

IUTSL HAXOXKICHUS



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

HaWJIy4dero pCuIiCHuA B
MPUKIAAHBIX 3a/ladax

Permrenue 3agad mo reme
"IIpumenenue
MIPOM3BOTHOM JIJIst

Enunas xoyutekuuns u@poBbIX
00pa3oBaTeIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik

14 HaXO0XJACHUS HaWIy4dIIero [caﬁT] URL:
peuIeHus B IPUKIIAHBIX http://www.informatik.kz/test.htm
3ajaqax” VYunurensckuii nopran
[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
[IpuMeHeHne Mpon3BOHOM
JUIS OTIpEe/IeNICHUs
15 CKOpOCTH Mpoliecca,
3aJIaHHOTO (POPMYJION MU
rpaduKom
[IpuMeHeHne npon3BOHOM
JUIS OTIpeJIeNIeHuUs
16 CKOpPOCTH B YCKOPEHUS
nporecca, 3a1aHHOTO
bopmyoit unu rpadgukom
17 Kowmnozunus ¢pyHkimit
18 Pemenue 3anay Ha

KOMITO3ULIUH (PYHKITHI



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

Pemmenue 3aaguii 1o treme

19 "Kommno3unus Gyskmmit"
I'eomerpuueckue oOpasbl
20 YpaBHEHMH Ha
KOOPJAMHATHOW INIOCKOCTH
Permrenue 3agad mo reme
21 "I"'eomeTpuueckue oOpa3bl
YpPaBHEHUN Ha
KOOPJAMHATHOU TIJIOCKOCTH"
Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
KonTponbHas pabora: AU quTeHeﬁvH YHCHIKOB i
22 "Mccnenosanme ymKmmii c [DnexTponHsIi pecype]: informatik
MTOMOIIBIO TPOU3BOTHON" [caiT] URI__: _
http://www.informatik.kz/test.htm
Y4uTenbCcKkui noprai
[D11eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
93 IlepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX
24 [TepBoobpazubie
ANEMEHTAPHBIX (PYHKIIUH.
o5 [TepBooOpazubie

AJIEMEHTapHbBIX (PYHKLINH.



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

[IpaBuna HaxoXIeHUS

epBOOOPA3HBIX
Hurerpain.
26 I'eomeTprueckuii cMbIca
WHTETpana
Brruucnenue
97 orpeAenEéHHOro HHTErpaia
no opmyne Hetorona-
JleiiOHmma
Pemenue 3amay Ha
BBIUHCJICHHE
28 onpeeIEHHOro HHTErpaia
no popmyne Hetorona-
JleitbHuia
Enunas xomnekuust nuudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CAMT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTrl
[TpumeHeHHE WHTETpaIa AU quTeHeﬁvH YHCHIKOB i
29 LT HAXOPKICHIS [OnekrponHsIii pecypce]: informatik

TUIOIIAEH TUIOCKUX UTyp

[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCkuil moprai

[D5eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

30

IIpumeHeHne nHTErpaa
IUIsl HAXOKAECHUS 00bEMOB
TEOMETPUYECKUX TEI

31

[Ipumeps! periennit
Qg depeHIranbHbIX
YpaBHEHUU

32

33

34

35

Pemienue 3aiau Ha
IIPUMEPBI PELLICHUI
Qg depeHIraTbHbIX
YpaBHEHUU
MaremaTHnueckoe
MO/JICJINPOBAaHHE PeATbHbBIX
IIPOLIECCOB C OMOILBIO
g depeHInaIbHbIX
YpaBHEHUU
KonrtponbHas pabora:
"ITepBooOpa3Has u
uHTerpan”

Tpuronomerpuueckue
byHKIIUN

36

Pemenue 3aau Ha
TPUTOHOMETPUUIECKHUE

GbyHKITII

37

Tpuronomerpuueckue
(GyHKIIH, UX CBOWCTBA U
rpaduxu




Pemenue 3aau Ha

38 TPUTOHOMETPUYCCKHE
(GyHKIIUH, UX CBOWCTBA
Enunas komtekuust nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB [CAlT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsr
Pemrenue 3anay Ha JUISL yYUTEIEH U YYEHUKOB
39 TPUTOHOMETPHYECKUE [Onekrponnslii pecype]: informatik
(GYHKIIUH, UX CBOWCTBA U [caiiT] URL:
rpaduxu http://www.informatik.kz/test.htm
YuurenbCckuii noprain
[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
OT160p KOpHEN
TPUTOHOMETPUICCKIX
40 YpaBHEHUH C TTOMOIIbIO
TPUTOHOMETPUIECKON
OKPYXKHOCTH
Crnioco0r1 0TOOpa KOpHEH
TPUTOHOMETPHUICCKHIX
41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUIECKON
OKPYKHOCTH
42 Pemenue 3amau Ha otbop Enunas komtexius nudpoBbix

KOpHEM

00pa3oBaTebHBIX PECYPCOB [CalT]



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

TPUTOHOMETPUYECKHUX
YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
JUISL yYUTENEH U YYEHUKOB
[DnexTponHsIit pecypce]: informatik
[cariT] URL.:
http://www.informatik.kz/test.htm
YuurenbCckuil mopra

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Penrenue 3amau mo teme
"OT60p KOpHEH

Ennnas xomutekuus mudpoBhIx
00pa30BaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB

43 TPUTOHOMETPHYECKUX [OnekrponHslii pecypc]: informatik
YpaBHEHU € IOMOIIbIO [caiiT] URL:
TPUTOHOMETPUYECKOMN http://www.informatik.kz/test.htm
OKpYKHOCTH" Yuurenbckuil mopran
[DnexTpoHHBIH pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemenne
44 TPUTOHOMETPUYECKUX

HEPABEHCTB



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

Meroas! perenus

45 TPUTOHOMETPHUYCCKUX
HEPaBEHCTB
Crioco0sI pereHus
46 TPUTOHOMETPUUECKUX
HEPABCHCTB
Enunas komnekuust uudpoBbIx
00pa30BaTeNbHBIX PECYPCOB [CailT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThl
[Ipumenenue pemieHus AU yAUTENeH 1 YHCHUKOB i
47 e — [OnekrponHslii pecype]: informatik
P P
[caiiT] URL.:
HEPaBEHCTB . .
http://www.informatik.kz/test.htm
Yuurenbckuii moprain
[DnexTpoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
KonTponshas pabora:
"I'pacduxu
TPUTOHOMETPUICCKHIX
48 .
GbyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBa"
OCHOBHBIE METObI
49 perieHus ToKa3aTeIbHBIX

HEPaBEHCTB



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

50

Pemenue 3amay Ha
OCHOBHBIE METOJIBI
pelIeHHS TOKAa3aTEIbHbIX
HEpPaBEHCTB

51

Hcnonp30BaHne OCHOBHBIX
METO/IOB pelICHUs
IMOKAa3aTeNbHBIX
HEPaBCHCTB

52

[IpuMeHeHre OCHOBHBIX
METO/0B pelICHUs
ITOKa3aTeNIbHBIX
HEPABEHCTB

53

OCHOBHBIE METObI
pelIeHus
JorapupMUIecKux
HEPABCHCTB

54

Pemenue 3amau Ha
OCHOBHEIEC METObI
perieHus
JorapupMUIecKux
HEPaBEHCTB

55

56

Hcmonrs30BaHne OCHOBHBIX
METO/IOB peIeHUs
JoTapu(PMUIECKUX
HepaBeHCTB

[IpuMeHeHre OCHOBHBIX
METO/IOB peIeHUs
Jorapu(PMUIECKUX
HEPaBCHCTB

Enunas komnekuust nudpoBbIx

00pa30BaTeNbHBIX PECYPCOB [cailT]

URL.: http:// http://school-

collection.edu.ru/catalog/rubr/608887c4-



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

OCHOBHBIE METOIBI

68f4-410f-bbd4-618ad7929e22/ TecThl
JUTSL y9UTEIeH U YUEHUKOB
[DnexTponnsIii pecypce]: informatik
[cariT] URL:
http://www.informatik.kz/test.htm
YuurtenbCckuil moprain
[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Enunas komnekuust uudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUTSL y9UTEJIeH U YUeHUKOB
[DnexTponHsIii pecype]: informatik

S7 pelIeHNs UPPalMOHATIBHBIX B
HEPaBEHCTB [caidT] URI_‘: )
http://www.informatik.kz/test.htm
YyurenbCcKkui noprai
[D1eKTpOHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
Pemenue 3aga4d Ha
58 OCHOBHBIE€ METO/IbI
pelIeHus: uppaMOHaIbHBIX
HEPaBEHCTB
59 Hcnonb3oBaHnE OCHOBHBIX

METO/IOB pelIeHUs



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

HMPPALMOHAIIBHBIX
HEPABEHCTB

60

IIpuMeHeHrEe OCHOBHBIX
METOJ0B peLICHUs
HUPPALMOHAIIBHBIX
HEPaBEHCTB

61

62

63

64

65

66

I'padmueckue metoan
pelIeHns upparuoHaIbHbIX
YpaBHEHUU

Pewenne 3anay Ha
rpaduyecKkue MeToIbl
peuIeHus: UppaLMOHAIbHBIX
YpaBHEHUU

Hcnons3oBaHue
rpadUYeCcKuX METO/I0B
pELIEHHS TOKA3aTEIbHbIX
ypaBHEHUH

[TpumeHnenue rpaguueckux
METOJIOB PELICHHUS
MoKa3aTeIbHbIX
HEPABEHCTB

[ToBTOpEeHMe no Teme
"I'padrueckue MeTo b1
peleHus
JorapupMHUUECKUX
ypaBHeHUi"

I'paduueckue MeTo b1
pereHus

Enunas xosutekiust iupoBbIx
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

norapupMHUUECKUX
HEPaBEHCTB

collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YYEHUKOB
[DnexTponHsIit pecypce]: informatik
[caiiT] URL:
http://www.informatik.kz/test.htm
YuurenbCkuii mopra

[DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

67

Pemenne 3anay Ha
rpaduuecKrue METOIBI
perieHus
JorapuPpMUUECKUX
HEPaBEHCTB

68

Hcnons3zoBanue
rpaguYecKux METOJIOB
pelIeHNs TOKa3aTeIbHbIX U
JorapuPpMUUECKUX
ypaBHEHUH

69

[Ipumenenue rpaduyeckux
METOJIOB PEIICHHUS
MOKa3aTeIbHbIX U
JoTapu(PMUIECKUX
ypaBHEHUH

70

I'paduueckue meToap!
pelIeHrs TOKa3aTeIbHbIX U



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

JorapuMUIECKIX
HEPaBEHCTB

71

Pemenue 3amad mo teme
"I'paduueckue MeTo b1

pPCIICHUS MOKA3aTCIbHBIX U

JorapuMUIECKIX
HEpaBeHCTB"

72

KonTponbnas pabora:
"UppanmoHanbHele,
[IOKa3aTeIbHbIE U
JorapuMUICCKHe
HepaBeHCTBA"

73

74

75

76

KommniiekcHbie uuncia.

KommiekcHbie unca.
AnreOpanyeckast 1
TPUTOHOMETPHUECKAS
(b opMbI 3aTTCH
KOMITJICKCHOT'O YHCIia

Apudmernueckue
OTIepaLnu C
KOMILIEKCHBIMU YHCJIaMHU

Pemenue 3amay Ha
apupMeTHIECKHe
OTICPAIINH C
KOMILUIEKCHBIMH YHMCIaMU

Ennnas komtexmus nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTENEH U YYEHUKOB
[OnekrponHsIii pecypce]: informatik
[caiiT] URL:



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

http://www.informatik.kz/test.htm
YuurenbCckuii moprain

[D5eKTpOoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

7

78

79

80

N3o6paxenune
KOMIUIEKCHBIX YHCEJl Ha
KOOPJAMHATHOW INIOCKOCTH

Pewrenue 3anay Ha
n300pakeHUE
KOMIUIEKCHBIX 4YHCEJl Ha
KOOPJAMHATHOW INIOCKOCTH
®opmyna Myaspa. Kopau
N-OM CTEIEHU U3
KOMIUJIEKCHOTO YHuCia

Pemenne 3ama4d Ha
dbopmyny Myaspa. Kopau
N-oi CTEIeHu U3
KOMILIEKCHOT'O YHclia

81

[IpumeHenne
KOMIUIEKCHBIX YHMCEIT JUIsl
peteHust GU3NYECKUX U
F€OMETPUYECKUX 3a/1a4

82

83

KonTponshas pabora:
"KommuiekcHele uyncna'

HarypanbHble u niensie
qucia



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

IIpuMeHeHne HaTypalIbHbBIX

84
U LEJIBIX YHClia
85 [IpuMeHeHne pu3HaKoOB
JETMMOCTH LIEIBIX YUCE
Enunas komiekuust uudpoBbix
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
Pemenne 3anay Ha JUIA y4UTEIeH “1/1 yqum(o}s .
86 HpUMEHEHHE TIPU3HAKOB [BJIUeKTpOHHLH/I pecypc]: informatik
TEJTUMOCTH LEJIBIX YUCEIL [caiit] URI__: _
http://www.informatik.kz/test.htm
Y4uTenbcKkui noprai
[DneKTpOHHBIN pecypc]: [calT]
URL: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11
[IpuMeHeHue npu3HaKoB
87 JETUMOCTH LIeJIbIX YUCEN:
HO/l u» HOK
Pemenue 3anau Ha
88 MIPUMEHEHUE MTPU3HAKOB
JETUMOCTH 1LIeJIbIX YUCEN:
HO/l u HOK
[IpumeHeHne npu3HaKoB
89 JETUMOCTH 1LI€JIbIX YUCEN:

OCTAaTKH 110 MOAYJIIO



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

90

Pemenue 3amay Ha
MPUMEHEHUE MPU3HAKOB
JIEITMMOCTH 11€JIBIX YHMCEIT:
OCTaTKH MO MOAYJIIO

91

[IpuMeHeHue pu3HaKoOB
JCIIMMOCTH LIEJIBIX YUCEIL:
anroput™ EBknnna s
pelIeHns 3a1a4 B LEIbIX
quciax

92

KonTponbhas padora:
"Teopus 1enbIx yucen"

93

94

Cucrema v COBOKYITHOCTh
YpPaBHEHUU.

PaBHOCHIIBHEIE CUCTEMBI U
CUCTCMBI-CIICACTBUA

95

OCHOBHBIE METOIBI
pEIICHUS CUCTEM
paIoHaIbHBIX YPaBHEHHM

96

Pemenne 3anay Ha
OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEH
HUPPALMOHAIIBHBIX
ypaBHEHUU

97

OCHOBHBIE METO/]IbI
pELIEHHS CUCTEM U
COBOKYITHOCTEMN
[I0KA3aTENIbHBIX YPAaBHEHUM

Ennnas komnexmus nudpoBbix
00pa3oBaTeNIbHbIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

JUISL yYUTENEH U YYEHUKOB
[DnexTponnsIit pecypce]: informatik
[cariT] URL:
http://www.informatik.kz/test.htm
YuurenbCckuii noprain

[DnexTpoHHbIN pecypc]: [cailT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

Pemenne 3anay Ha
OCHOBHBIE METO/IbI
98 pEIICHUs CUCTEM U 1
COBOKYIHOCTEH

MOKa3aTeIbHBIX YPABHEHU

OCHOBHBIE METOBI
pELLIEHHsI CUCTEM U
99 COBOKYITHOCTEN 1
JorapupMUUECKUX
ypaBHEHUH

Pemrenue 3agad mo reMme
"OCHOBHBIE METOIBI
pEIIeHUs CUCTEM U

100 . 1
COBOKYITHOCTEHN
JorapupMHUUECKUX
ypaBHeHUH"
[Ipumenenue cuctem Kk
101 PELIEHUIO 1

MATCMAaTHYCCKUX 3aJa4 U



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

3a/1a4 U3 Pa3TUIHbBIX
obJacTell HayKu

[IpumeHeHue cucrem Kk
PELLIECHUIO
MaTeMaTUYECKUX 3a7a4d U
3aJ1a4 U3 pa3Iu4HbIX

Enunas xoyutekuuns u@poBbIX
00pa3oBaTeIbHBIX PECYPCOB [CANT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
JUISL yYUTEIEH U YYEHUKOB
[DnexTponHsIit pecypc]: informatik

102 .
obuacTeil HayKu U [caiiT] URL:
peanbHOM KU3HH, http://www.informatik.kz/test.htm
HMHTEpIpeTanus Yuurenbckuil mopra
MOJTYYEHHBIX PE3YJIHTATOB [DnexTpoHHBIN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
[IpuMeHeHne HEpaBEHCTB K
PEILICHUIO
MaTeMaTHYeCKUX 3ajad U3
103 pa3NUYHBIX 00IacTeH
peaNbHON KU3HH,
MHTEPIIpETALNS
IIOJIyYE€HHBIX PE3YyJIbTaTOB
KonTponshas pabora:
"CucreMbl pallHOHAIbHBIX,
104 HppaLMOHATIBHBIX

MOKa3aTeIbHBIX U
JorapuMUIECKIX
ypaBHeHUN"



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

105

PannonanbHble ypaBHEHUS
C mapameTpaMu

106

107

108

ParmmmonansabIe
HEPABEHCTBA C
rapaMeTpamu
PanmonannHBIC CHCTEMEI C
rnapameTpamu

WppatnmonansHele
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

109

HppaunonaibHbie
CHUCTEMBI C IMapaMeTpamMu

110

111

IToka3zaTenbHble
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

ITokazareabHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

113

114

115

Jlorapudmuaeckue
CUCTEMBI C ITapaMeTpamMu
Tpuronomerpuueckue
YPaBHEHUs C MapaMeTpaMu
Tpuronomerpuueckue
HEPaBEHCTBA C
rapameTpamu




116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
HCCIIEN0BAHUE
MaTeMaTHYECKUX MOJENIEH
peanbHBIX CUTYALUH C
IIOMOUIBIO YPAaBHEHUH C
rapameTpamu

118

[Toctpoenue u
HCCIICOBAHUE
MaTeMaTHYEeCKNX MOJeIIeH
peaNIbHBIX CUTYyallU C
ITOMOIIBI0 CHCTEM
yYpaBHEHUH C IapamMeTpaMu

119

120

[Toctpoenue u
UCCIIEIOBaHKE
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYALHI C
MIOMOIIIBIO CUCTEM
yYpaBHEHUH C IapaMeTpaMu

KonTponbnas pabora:
"3anaun ¢ napamerpamu"

121

IToBTOpenue, 0600IIEHNE
1o TeMe "YpaBHeHus"

Ennnas komtexmus nudpoBbix
00pa3oBaTeNIbHbIX PECYPCOB [CallT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecThI
JUTSL y9UTEIeH U YUEHUKOB
[DnexTponHsIit pecypc]: informatik



http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/

[caiiT] URL.:
http://www.informatik.kz/test.htm
YuurenbCckuii noprai

[D5eKTpOoHHBIHN pecypc]: [calT]
URL.: http:/www.uchportal.ru
http://www.problems.ru//
http://fipi.ru/ege-i-gve-11

[ToBTOpeHue, 06001IEHNE,

122 CUCTEMaTHU3aIs 3HAHUMN:
"VpaBHeHus"
Ennnas xosyutekuus u@poBbIX
00pa3oBaTeNIbHBIX PECYPCOB [CalT]
URL.: http:// http://school-
collection.edu.ru/catalog/rubr/608887c4-
68f4-410f-bbd4-618ad7929e22/ TecTsl
[ToBTOpenue, o6o0IIEHNE, TSl yYUTENeH U Y4EHUKOB
123 CHCTeMaTH3alus 3HAHUI: [OnekrponHslii pecypc]: informatik
"VYpaBHenus. CuCTeMbl [caiiT] URL:
ypaBHeHuUi" http://www.informatik.kz/test.htm
Y4uTenbCKkui noprai
[DnexTpoHHBIHN pecypc]: [calT]
URL: http:/www.uchportal.ru
http://www.problems.ru//
http:/fipi.ru/ege-i-gve-11
124 IToBTOpeHue TemMbl
"Hepasencrsa"
125 O06o0011eHne TeMBI

"HepaBencrsa"



http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-618ad7929e22/
http://www.informatik.kz/test.htm
http://www.uchportal.ru/
http://www.problems.ru/
http://fipi.ru/ege-i-gve-11

126

[ToBTOpenue, 06001eHNE,
CUCTEeMaTH3alusl 3HAaHH:
"HepaBencrna"

127

[ToBTOpEHME TEMBI
"IIpousBonHas u eé
npuMeHeHue"

128

129

130

131

O00011IeH1E TEMBI
"[Ipon3BonHas u eé
npuMeHexnue"

[ToBTOpeHME, 0000IIEHNE,
cUCTeMaTU3alys 3HAHMM:
"I[IpousBoaHas u e€
npuMeHexnue"

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIMs 3HAHHIH:
"NHTerpan u ero
IpuMeHeHue"
[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIMs 3HAHHIH:
"OyHKIMN"

132

0O000I11IEHNE TEMBI
"(DyHKHI/II/I"

133

134

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3als 3HaHUH:
"®yHkuun"

HToroBast KOHTpONIbHAS
pabota




135 Hrtoroas KOHTpoOJIbHAS 1 1
paborta
136 [ToBTOpeHME, 0606HICHI;IG, 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHUYECKOTO aHaJlu3a, TeOMETPHS.
AnrebOpa u Havana MaTeMatudeckoro ananusa, 10 kimace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. AnreOpa u Hauana matemMatudeckoro ananusa. 10,11 knacc (6a30BsIit 1 pod.
ypoBHu) Komsirun FO.M. u ap. (2022, 336c¢.)

2. AnreOpa u Hauaja MaTeMaTH4ecKoro ananuza. Temaruueckue tectol. 10,11
KJacc. (6a3oBbiil v mpodriibHBIN ypoBHK) TkauéBa M.B. (2022, 64c¢.)

3. Anre0Opa u Havasla MaTeMaTUYECKOTo aHaau3a. JuaaKkTHIecKue MaTeprabl.
10,11 knacc. (mpodunbHeii ypoens) [1ladbynnn M.U. u np. (2022, 143c.)

4. Aranacss JI.C.,byty30B B. ®@., Kagomues C. b. , Kucenesa JI. C. , [To3ausxk O.
['.T'eomerpus 10-11, M. IIpocsemenune ,2022

5. Epmoga A.I1., 'ono6opoarko B.B. CamocTosiTeIbHbIE U KOHTPOJIHHBIC
paboThl 1o anredpe u HavanaMm ananuza aist 10 - 11 kimaccoB, MockBa Minekca,
2022

6. AnteHoB I1. U., Tectbl, Anrebpa u Hauana ananusa, M. «Jlpoday, 2022

7. JIsicenko @. ¢., Kynmadyxosa C. I0. Tematudeckue TeCThl IO MaTeMaTHKE,



PocTtoB —Ha-/lony «Jlermon», 2023

8. EpmoBa A.I1., 'ono6opoabko B.B. CamocTosiTessbHbIe U KOHTPOJIbHbBIE
paboTtsl mo reomerpuu s 10 - 11 kimaccoB, Mockpa Wnekca, 2022

9. Atanacsu JI. C., byry3oB B. ®@., I'nazkoB 1O. A., Hekpacos B. b., FOauna U.
N. N3yuenne reometpun 10 - 11, M. IIpocsemenue,2022

10. ITpumepHas nporpamMma o0111€00pa30BaTENbHBIX YUPEXKIeHUM 110 anredope 10
- 11 xnaccsl, cocraButens T.A. bypmuctpoBa — M: «IIpocBemenuey, 2022

11. Ilpumepnast mporpamma o0111€00pa30BaTENbHBIX YUPEKICHHUH 10
reometpunl0 - 11 knaccel, cocraButens T.A. bypmuctpoBa — M:

«ITpocsemienue», 2022

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas xomuteknus 1udpoBbix 00pa3oBarenbHbIX pecypcos [cait] URL: http://
http://school-collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-
618ad7929e22/

2. TecTsl A1 yYuTENeH U YYCHUKOB [ DNIeKTpoHHBIH pecypc]: informatik [caiT]
URL.: http://www.informatik.kz/test.ntm

3. Yuurtenbckuit noptan [nekTpoHHBIN pecypc]: [caiiT] URL:

4. http:/www.uchportal.ru http://www.problems.ru//






