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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHaju3a pPa3BUBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hadalla MaTeMaTH4YECKOIO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpPIPETAlUM  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ainrebpa W Hauyajga MaTeMaTH4eCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
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MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUA HW3Y4YalOTCd Ha TPOTSDKCHWHM JBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. J[aHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJEIb pPEabHOMN
CUTYaIlNH, IPUMEHATh 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYTUPOBAHHON MaTeMaTUYECKON 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0o 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHuss 0co0O€ BHUMaHuUE  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOJHATH MPHUOIMIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATypPaJbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(pUuYecKue 3agayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIE CBOMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCIOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IUYHBIX 3a1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIO0M
pasnene I[lporpamMmbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbprare OOydYaromivecss OBJAJACBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHWH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
cofepKanmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOIB3YIOTCS MPH
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UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HAXOXKJCHHE HanOOJBIINX M HAaMMEHBIINX 3HAYCHUH ()YHKIIHH.
JlanHasi conepxkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAXKEHUH,
COJEpKAIINX CTENEHU U Jorapudmel. braronaps u3ydeHHIo anreOpanuecKoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaABICHUS
3aKOHOMEPHOCTE M 3aBUCHUMOCTEW B BHJIE€ PAaBEHCTB M HEPABEHCTB. AureOpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMH U TpaQuKH» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHoun,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBHIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpaXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYTI KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peaJbHbIX CHUTYalUi,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOrO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pACIO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKast JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKHU. TeopeTHko-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMMNA BCE Pa3zeiibl
MaTeMaTUKM M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJiaM  TMOCTPOEHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO € DJEMEHTaMu
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
OOyJaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapara aireOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KXK/IBIN U3 pa3eiiOB MPOrpaMMBbI, TTOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOIB3YETCs ISl PEIIeHUs MPUKIaAHBIX 3anad. [lpwu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JearenbHOCTh TIO (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme ydeOHOTOo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOILICHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEATbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIBHBIMH  4ucCIaMUA.  Moayib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkEéHHbIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTAaTa BHIYNCICHUMN.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
noaXo el (GopMbl 3aIUCH JCHCTBUTEIBHBIX YUCEIT JIJI PEIICHUS TPAKTHISCKUX
3a71a4 U IPEJCTABIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH B €T0 CBOMCTRA.

CreneHb € panvoOHAIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxmecTBa M TOXISCTBEHHBIC TIpeoOpa3oBaHUsA. YpaBHEHHE, KOPCHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHECHUS W ypaBHEHUA-CIeACTBUS. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpEeMEHHOMW. JleleHue MHOrodjieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouwineHsl ¢  LEJIBIMHU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcHOBHBIC METO/IbI pelieHus
VPPalHOHAIBHBIX YPABHECHUM.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapudmuueckue YPaBHEHHUH. OcHoBHBbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .
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Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHHUs, IPUMEHEHUE OIPENEINUTEN Ul pEeLICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne INpUKIagHBIX 3a1ad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanume TMOCTPOEHHOM MOZENU C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[IocTpoeHne MaTeMaTHYECKUX MOJENIEH peallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komnosumms gyskiuit. I'paduk  QyHkimu. DnemeHTapHble TpeoOpa3zoBaHUsd
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUsI PYHKIIUK HA IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
IIPOLEHTOB. Mcnonbs30BaHWE MPOTPEecCUU JUIsl PELICHUs pealbHBbIX 3a1ay
IIPUKJIAJHOIO XapaKTepa.
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HenpeppiBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUn U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, OIlepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypanbhbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oO0mui aenutens (mamee — HOJl) m HammeHbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1ay B LEJbIX YHCIIAX.

Kowmrmnekcuble uucia. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIMHOCTb YpPaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpPUroHoMeTpUYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TIOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.
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[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIu4HbIX o0JacTeld HayKd M peajbHOU
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne MeTonpl pelieHUs YpaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4eCKOI0 aHAJIN3A

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIAJAHBIX 3ajJadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHInaTbHbIX
YPaBHEHHUM.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPaKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHHWE BIIHSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKuh Kak c(]epbl 4YeIoBEYECKOW MAEesTEIbHOCTU, JTAMOB €€
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeficTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeeNeHHs MOHATUN, YCTaHABIMBATh CYUIECTBEHHbBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AK/IIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHust ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYUE,  MpodIIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, IBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOTO  HAOJIONICHMS, KCCJICJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3aga4du,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'IBTaTBI peIHeHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHUH ¢ Y4ETOM HOBOW MHGOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT !

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JIEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIbBTATBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO OTACJIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: pallMOHATIbHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

OPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIUYNCIICHHUI;
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CcBOOOJIHO OMEpUPOBATH TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHHS pPalUOHAIBHBIX U JPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIeJICHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
MCIIOJIBb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBHM C KOpHSIMHU Uil MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO OMNEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MMOKa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBITOJIHATH 3JIEMEHTApHBIE ITPeoOpa3oBanus rpauKoB (PyHKUIUHI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATypPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTEeNmeHW Kak (DYHKIMH OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOZIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIMHA, UX CBOMCTBA U rpadWKH, HCIOIL30BATh MX TpaQUKU IS PEIICHUS
YPaBHEHU;

CBOOOZIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (YHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7iad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOMHO ONEpUPOBATHh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETPUUECKasl IPOTPECCHs], TUHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEIACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3a/Jau MPUKIATHOTO
XapakTepa;
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cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, TIPOU3BEAECHUS, YACTHOIO U KOMIIO3UIMU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUAMH: OIpPEAEIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOr0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

CBOOOIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U LIEJIO€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKHU JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATH apu(METHUECKHE ONepaluy ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:
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cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHEIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pEajlbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IIO YCIIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WUHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIUHATHOM TIOCKOCTH;

CBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCcKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dIlEero pEeleHus B
NPUKIAIHBIX, B TOM 4YHUCJIE€ COLMAJIBbHO-DKOHOMMYECKHX, 3ajadax, Il
OTpEJEICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHoro (Gopmynol wiu
rpaduKom;
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cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitoHuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3MYecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHAJIK3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO J1eHICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 5
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LeJIBIM [TOKa3aTeeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonaibHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  IMpaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 I/ICCJ'Ie,HOBaHI:Ie GYHKIUH C TOMOIIBIO 29 5
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPAT 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0
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KOHTPOJIBHO-U3BMEPUTEJIBHBIE MATEPHUAJIbBI 1JISA
MPOBEJEHUA TPOMEKXYTOYHOMN ATTECTAIIUA

JJI51 11 KJIIACCA
3a 2024 — 2025 y4eOHbIii roj

IlosacuauTennrHad 3amnmcka

Jannas paboTa 1o MaTeMaTuKe JJIsl yJanuxcs npeacrasiena B popme EI'D,

KOTOpasa NpoBOAUTCA € LHCJIBIO OIIPCACIICHUA YPOBHA C(I)OpMI/IpOBaHHOCTI/I

BBIYUCIIUTCIIbHBIX HABBIKOB YYAIlIUXCA U YMCHI/Iﬁ peIICHUA TCKCTOBLIX 3a1a4 I10
HpOﬁI[CHHOMy 3a 11 Kmacc B COOTBETCTBUH CTpe6OBaHI/IHMI/I 00513aTeNIHLHOIO MHHUMYMa
K COACPIKAHNTIO 6a3oBoro KypCa MaTeMaTUKH B OCHOBHOM O6H.[CO6p330BEITCJ'IbHOI>i

IIKOJIC.

Pa6oTa MpcacTaBJICHA B 2-x BapHUaHTax. OTBETHI K TECTaM U KpUTCPUHUOLCHKH

[npujararoTcs.
OtBeTbi :

Ne | 1 Bapuant 2BapUaHT
1 2,16 46,4
2 -0,125 0,075
3 490 11000
4 18 24
5 -3 5
6 3 8
7 144 2
8 3241 2143
9 0,2 0,2
10 16 34,46
11 2430 412
12 4132 4312
13 30 36
14|  405V3 2160
15 4321 3241
16 12 234
17 54 20
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Kpurtepuu BoicTaBIeHUS OIIEHKHA

«2»
«3» «4» «5»

0-7 8-13 14-18 19-21

HNHcTpyKUMs 0 BHINOJIHEHUIO PA00ThI

PaGota Bkirouaet B ce6s 20 3amanuii. 3a MpaBUIbHOE BHITIOJHEHUE3a1aHHUM
Ne1-Ne19 yuenuk nmonyuaer 1 6ai, a 3a 3aganue Ne 20 ydyeHUK rnoiydaet 2
Oasna.

Ha Beimonaenne paboter oTBoauTes 3 yaca (180 MunyT).

OTBeTHI K 33J1aHUSAM 3alIMCHIBAIOTCS B BUJIE YUCIIA WM NTOCIIE0BATENBHOCTH
udp. 3anuInTe OTBETHI K 33/1aHUSAM B I10JI€ OTBETA B TEKCTE pabOTHI, a 3aTeM
nepeHecute B 01aHK oTBeTOB Ne 1 cripaBa OT HOMepa COOTBETCTBYIOLLETO 3aJaHMUsI.
Ecnu oTBETOM SIBIISIETCA MOCIEN0BATENBHOCTD LIU(P, TO 3aMULIUTE ITY
MOCJIEI0OBATEIBHOCTh B OJ1aHK O0TBETOB Ne 1 6e3 mpoOenoB, 3ansIThIX U APYTUX
JOTIOJTHUTENBHBIX CUMBOJIOB

IIpomexyTouHast arrectaums mo marematuke A 11 kiacca

1. Haiigure 3Hauenue Boipakenus (11 —4) : 15

2. HaiiuTe 3Havenne Bepaxkenns B ° - (8°)° mpu 6 = -2.
3. Annca orutaymBana yepes TepMUHAI KOMMYHAJIbHBIE YCIIYTH, OITYCTHB Kymopy B 500
py6.Tepmunan 6epér komuccuio 2% u cnaun He BeLAAET. CKOMBKO pyOiieit ObLIO epedrcIeHo
MOJTy4aTeIIo 38 KOMMYHAJIbHBIE YCIIYTH IIPH 3TOM ILIaTex)e? Otser:

, _3
4. CpenHee TeoMeTpHUeckoe TPEX urcen a, b 1 ¢ Beramcsercs mo popmyne g = Nabc .
Brraucnure cpennee reomerpuueckoe yrncen 12, 18, 27. Ortger:
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1 3T
5. Haitnure €% ecniun V10 g 2

Ortser:

6. Haiinure kopeHs ypaBHeHus V16 — 4x = 2
OrtBert: 36m

7. JlauHbIi yuacTOk umeeT (hopMy MpSIMOYroJIbHUKA

co cropoHamu 24 meTpa u 36 MeTpoB. X03UH

IUTaHUPYET OOHECTHU ero 3a00pOM U pa3JesIuTh TAKUM K€ 24 M
3a00pOM Ha JIB€ YaCTH, OJJHA U3 KOTOPBIX UMEET (HopMy

kBajpata. Haiinure oburyro anuHy 3adopa B METpax.

Ortser:

8. YcraHoBHTE COOTBETCTBHE MEX/y BETUYMHAMHU M UX

BO3MOKHBIMH 3HAYCHUSMU:

K KQ)KJJOMY 3JIEMEHTY II€PBOT0 CTOJIONA NOAOEPUTE COOTBETCTBYIOLINI 3JIEMEHT
U3 BTOPOI'O CTOJIONA.

BEJIMYMHBI BO3MOXXHBIE 3HAUEHU I
A)mnomans Tepputopun Poccun 1)364 kB. M
b) muiomaas NoBepXHOCTU TYMOOUYKHU 2) 0,2 kB. M
B) mnomans mo4ToBoi Mapku 3) 17,1 muH. KB. KM
I') mnomans 6ackeTO0IBHON TIIOIIA KK 4) 6,8 kB. cM

B tabnuue non kaxaoi OyKBOM YKa)KUTE COOTBETCTBYIOLIUN HOMED

OrtBerT:

AlE|B|T

9. B uyemnuonare mupa 15 koman. C momMouibo Kpedust UX HY>KHO Pa3/IeIUTh Ha MATh TPy
10 TPY KOMaH/Ibl B K&KOH . B siiyke BepemMeniky JiexxaT KapTOuKy ¢ HOMepaMu TpYTIII

1,1,1,2,2,2,3,3,3,4,4,4,5,5,5
Kanurtanel KoMaH TSHYT MO OAHOM KapTouke. KakoBa BEpOsSTHOCTB TOT0, YTO KoMaHaa Utanuu
OKa)XeTCsl B TPEThel rpymme?
Orger:

10. Ha nuarpaMMe moka3aHa cpeJHeMecsIaHas TeMIeparypa Bo3ayxa B Ekarepun0Oypre (Ceepi-
JIOBCKE) 3a Kax b Mecsi 1973 roga. [lo ropu3oHTany yka3pIBarOTCSl MECSAIIBI, IO BEPTHKATIH —
Temreparypa B rpagycax Llenscus. Onpenenure no AuarpaMme HauOOBIIYIO CPETHEMECTIHYIO
TEeMIIepaTypy BO BTO- poit moJio-
Buue 1973 rona. OtBer
JlaiiTe B rpajycax 200 Ienscns.
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Ortser:

11. Cempbst u3 Tpéx venoBek mianupyet rnoexath u3 Cankr-Ilerepdypra B Bomormy.

MoskHO exaTh M0€3/10M, @ MOXHO — Ha CBOEH MallliHe. buileT Ha moe31 Ha 0/IHOTO YeIoBeKa
crout 810 pybaeit. ABromoomiib pacxoayet 10 mutpos 6en3uHa Ha 100 KHUIOMETPOB MYTH,
paccrosHue no mocce paBHo 700 km, a nena OeHsuHa paBHa 35 pyOuneii 3a autp. CKOIBKO
pyOuieii mpuaéTcs 3arIaTuTh 3a HauboJjee JeMmEBYI0 MOEe3AKY Ha TPOuX?

Ortger:

12. Ha pucyHke n3o0pakeHa cpaBHUTENIbHAS JUarpaMma eKeMecIqyHOU POKIAAeMOCTH
MaJIbUYMKOB U JIEBOYEK B TOpoackoM poaaome B Teuenuu 2013 roga. [1o ropuzonTtanu
YKa3bIBaCTCSl MECSIIBI, a 10 BEPTUKAIHU - KOJIMYECTBO POIUBIIUXCSI.
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|_| KOAMYECTED POSUELLMXCA MaNEYHMKOE
|:| KOAMMECTEC POSUELLIMXCA AEEOYEK

Ilonp3ysck  auarpammoii, OCTaBbTE B COOTBETCTBHUE KaXJI0MY
u3 YKa3aHHBIXIIEPHOJI0B BPEMEHU

XapaKTEPUCTUKY POXKTAEMOCTH B 3TOT MEPUO.
INEPUOJbI BPEMEHN  XAPAKTEPUYTUKU POXIAEMOCTU
A) 1-ii kBapTas roma 1) B KaI0M MECSIIE MAIbYUKOB POXKIATIOCH

60J'IBIH€, 4Y€M ACBOYCK

b) 2-oi1 kBapTan roga 2) pOXKIaeMOCTh JICBOYCK ObLIa HAMMEHBIICH 3a
BECh I'0J1
B) 3-mii kBapTan rona 3) B KQXXOM MECSIIIE ICBOYCK POKIATIOCH

0oJIblIIE, YEM MATbLYNKOB
I') 4-i1 kBapTan roga 4) poKIaEMOCTh JI€BOYEK ITOYTH HE H3MEHSIACH B
TEYEHHUE ITOTO EPHOJIa
B taGnue nox kax ot OyKBOM YKa)KUTE COOTBETCTBYIOIIUI HOMEP

OtBeT:

A|/B|B|T

13. B
TpeyroibHuke ABC npoBeneHa meauana BM , Ha ctopoHe AB B3sita Touka K Tak, 4To

AK [0 *AB . Tlnomans tpeyronsanka AMK paBHa 5. Haiigure muomans
TpeyroiabHuka ABC.
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14. CropoHa ocHOBaHMs MPaBUWIIbHOM TpeyronbHoi npusMbl ABCA1B1C1 paBHa

3, a BLICOTAITOM MPU3MBI paBHA 4~3 . HaiiauTe miomaib mojHoi

noBepxHoctu ABCA1B1C10r1sBer:

15. Kaxxiomy U3 4eThIpEX HEPABEHCTB B JIEBOM CTOJIOIE
COOTBETCTBYET OIHO M3 PELICHUH U3 IIPaBOro CTOI0LA.
YcTaHOBUTE COOTBETCTBUE MEXKIY HEPAaBEHCTBAMUU
MHOKECTBAMH UX PEIICHUSIMH.

HEPABEHCTBA PEIIEHNA

Lol 0] L

Ay 27X o , A

BoSS <o NoaaEs
2

x—4

/
4

B)logg4x 1 3)
Y

A

o

4
T) (x-4)(x-2)< 0 =4
2

Brnummre B mpuBeneHHY0 TabMUIly MOJ KaxJa0W OyKBOMCOOTBETCTBYIOIIYIO IUDPY.

OtBeT: _

16. B gome Mamu MmeHblne sTaxkeid, yem B noMme Craca, B aome Kcromm
Ooubine 3Taxkeii, yem B mome Craca, a B moMe Hamu Oomblne sTakei, ueM B
MammnaoM Jome, HO MeHbine, 4yemM B KcrommuHom pome. BriGepure

YTBEPKJICHUS, KOTOPBIE CIEAYIOT W3 MPUBEAEHHBIX TAHHBIX.

1) B mome Maimm MenbIIe dTaxkel, yeM B qoMme Hamu.
2) oM Kcromun camblii MHOTO3T@XKHBIH CPEH EPEUNCICHHBIX YETHIPEX.
3) Cpenu 3THX 4YeTHIPEX IOMOB TOYHO HET ABYX

C OJMHAKOBBIMKOJIWYECTBOM ITAKEH.
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4) B HanunoMm mome Ooiibiie staxeii, ueM B gome Craca.
B oTBeTe 3anummuTe HOMEpa BEIOPAHHBIX YTBEPKIEHUH 6€3 MpoOeoBs,
3aISTHIX | APYTUXJAOMOIHUTETHHBIX CHMBOJIOB. OtBet: __

17. U3 nynkra A B myHKT B 0lHOBpEMEHHO BblEXaJIM JJBA aBTOMOOMJIS.
[TepBrIii mpoexal ¢ MOCTOSHHOM CKOPOCTBIO BECh MyTh. BTOpoi nmpoexan
NIEPBYIO MOJIOBUHY IIYTH - CO CKOPOCTHI036 KM/4, @ BTOPYIO MIOJIOBUHY IIyTH -
CO CKOpOCTBIO Ha 54 KM/4 0OJIbILEIH CKOPOCTH MEPBOTO, BPE3YJIHTATE YETO
npubbL1 B B o1HOBpeMeHHO ¢ nepBbIM aBToMoOuieM. Haiinute ckopocthb
nepBoro aBroMoomist. OTBET Jaite B KM/4. Ortser:

R
[

18. Jlano ypaBHeHue a) Co8 L g

— T = COs8.T.
Pemure ypaBHeHuE;

0) YkaxxuTe KOpHU YpaBHEHHUS, IPUHAITICKALITNE OTPE3KY l:’:' 4_]
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w INPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:

CeptuduKar:

Bnapeneu:

U3spaTennb:

CpokK geiicTBus:

[arta u Bpemsa co3gaHusa I

Mopgnuce BepHa
393494E01D251E350491D4E7220198AF

MBaHoBa CBeTnaHa AnekcaHapoBHa, MBaHoBa, CBeTnaHa AneKcaHApPOBHa,
karachev-fo@yandex.ru, 321400674952, 04812054935, MYHULIUNANTbHOE
BHOOMETHOE OBLLEOBPA30OBATE/IbHOE YYPEXAEHWUE "CPEAHAA
OBLLEOBPA30OBATE/IbHAA LUKONA UMEHU A.M.TOPbKOTQ" . KAPAYEBA
EPAHCKOW OB/IACTU, AnpekTop, r. Kapaues, bpaHckas obnactb, RU

depepanbHoe KasHavelcTeo, KasHauencrteo Poccuu, RU, r. Mocksa,
Bonblwoi 3n1aToOYCTUHCKUIA Nepeynok, a. 6, ctpoeHune 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru
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