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INOACHUTEJIBHASA 3ATINCKA

PaGouass mporpamma mo mnpeamery «Ausrebpa M Hayalia MaTeMaTUYECKOTo aHallM3a
6azoBoro ypoBHs misg oOywarouuxcs 10 —11 kiaccoB cocraBiieHa Ha OCHOBE CIEIYHOIIMX
HOPMATUBHBIX JJOKYMEHTOB:

- O®enepanbHOro 3akoHa oOT 29 nmexadbpst 2012 roxg Ne 273 - @3 «O6 obpa3oBaHuM B
Poccuiickoit denepanum» (ct.2, 11.9);

- OefepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOIO CTAaHAApTa CpPEIHEero OoOIIero
oOpaszoBaHusi, yTB. mpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413, penmakuus c
n3MmeHeHussMu Ne 732 ot 12.08.2022, ¢ uamenenusimu ot 27.12.2023 (Ilpuka3 MunnpocseuieHus
Ne1028);

- OenepanbHON 00pa3oBaTEIbHONW MPOTpaMMBblI CpeqHEro odiiero odpasoBaHus (MpUKa3
Munucrtepcra npocserieHus: Poccuiickoit @enepanun ot 18.05.2023 Ne371, 3apeructpupoBan
12.07.2023 No74228) ¢ wsmenenusamu oT 01.02.2024 (mpuka3z MunnpnocsemenusNe6?2), ¢
n3MeHeHusMu ot 19.03.2024 (npuka3 Munnpocsenienust Nel71);

- OenepanbHOrO MepedHs Y4eOHHUKOB, PEKOMEHJOBAaHHBIX K HUCIHOJb30BAaHUIO B
00pa30BaTeNbHbIX YUPEXKACHUAX, PEATU3YIOIINUX IPOrpaMMBbl 00111ero o0pa3oBaHUs U UMEIOLIUX
roCy/1apCTBEHHYIO akKpeauTanuo, Ha 2024-2025 y4eOGHbIN roj;

-T'ogoBoro kanenmapHoro yue6Horo rpadpuxa MBOY «'umuazus Ne8» na 2024-2025
yueOHBIN TOJ;

- [Tonoxenus o pabo4mx nporpammax y4eOHbIX IPEIMETOB, YU€OHBIX KypCcOB (B TOM UHUCIIE
BHEYPOYHOI JIeATeNbHOCTH), yueOHbIX Moayieil B MBOVY «I'nmHazus Ne8»;

- OcHoBHOI1 0Opa3zoBarenbHoi mporpamMmbl COO MBOYVY «I'umHaszust Ne8».

Peanmauml mporpamMmaI o0ecreynBacT OBJIaACHUEC KIIIOYCBBIMHU KOMIICTCHIUSAMU,
COCTaBJIAIOIIMMH OCHOBY [JIsI CaMOpasBUTUA W HCIIPCPLIBHOI'O o6pa3013aHH51, OEJIOCTHOCTDb
061H€KYJ'II>TypHOFO, JIMYHOCTHOT'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcs1.

MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIO aHaIU3a»
6a3oBoro ypoBHs ans oOywaromuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepalbHOrO
rOCyJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHJApTa CpeAHero oOmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH, MPEABABISAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U
TpaguIMid poccuiickoro oOpa3oBaHus. Peanmuzanms mnporpammbl 00eCHeUMBAET OBJIAJCHHE
KJIIOYEBBIMM KOMIIETEHIIMSMH, COCTAaBIISIONIUMH OCHOBY Ui CaMOpA3BUTHUSI U HEIPEPHIBHOTO
00pa3oBaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATENBHOI'O pPa3BUTHUS
JUYIHOCTH 00YYaIONHUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Haubosee
3HaYUMBIX B MpOTrpaMMe CTapuieil HIKOJIbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTANIbHYIO 0a3y JUisi M3y4yeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C Jpyrou



CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHUE Y4YallMXCsl Ha YPOBHE,
HE00XO0IMMOM /17151 OCBOEHUS KypCOB HH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydallliecsl OBJIa/IEBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH,
KOTOpas (hOpMyJIMPYET CBOU AOCTHKEHHsI B MaTeMaTHUeCKO (hopme.

Kypc anre6pbl ¥ Hayaa MaTeMaTHYeCKOro aHajau3a 3aKiIaJblBaeT OCHOBY JUISl YCIIELIHOTO
OBJIa/IEHUS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHIEHLUH SKOHOMUKHU
U OOLIECTBEHHOW JKM3HHU, IIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh MX B IOBCEIHEBHOW >XM3HU. B Toxe
BpeMsl OBJIQJIeHWE aOCTPAKTHBIMU M JIOTHYECKH CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKIMSIMH
pa3sBUBACT yMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPIKICHHUS,
UCIOJIb30BaTh O00O0OIIeHNE M KOHKpPETH3alMio, a0CTparupoBaHME W aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHYECKOE MBIIUICHHE. B X0/1e n3yueHus anreOpsl ¥ Ha4ajd MaTeMaTHYeCKOTO
aHaju3a B CTapIlel ILIKoJIe yJalluecs IMOJIy4aloT HOBBIM ONBIT pelleHHs NMPUKIAJHBIX 3aj]ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOCHMsST ~ MAaTeMaTHMYeCKUX  MoOJIeJIel  pealibHbIX  CUTyaluil u
UHTEpHpeTallid TOJYYEHHBIX peIICHUH, 3HAKOMATCS C IpUMEpaMHd MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B HpPUPOJE, HAYKE U B HCKYCCTBE, C BBIJAIOIIMMUCSH MaTeMaTUYECKUMU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc obnanaeT 3Ha4uMTEIbHBIM BOCIIUTATENBHBIM ITOTEHIINAIOM, KOTOPBIN pean3yeTcs KaKk
yepe3 yueOHbI MaTepHall, COCOOCTBYIOUIMHA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 crneunduky ydyeOHOM NesATeNbHOCTH, TpeOyrolleld caMOCTOATENbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIIEHTPAllUM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe Meronuku oOydeHus anredOpe M HayajlaM MaTeMAaTHYECKOIO aHAIN3a JIEKHT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHUsI.

CrpykTypa Kypca «Anredpa U Hayaisa MaTeMaTHYeCKOro aHaJIn3a» BKJIIOYAET CIEAYIOIINe
coJiepKaTenbHO-METOqUUecKue JUHUU: «YHucna M BBIUMCICHUA», «DPYHKIMH M TpapuKu»,
«YpaBHEHUS U HepaBeHCTBa», «Havana maremaTHueckoro aHanusa», «MHOXECTBAa U JIOTHKa.
Bce ocHOBHBIE cojiepKaTelbHO-METOIMYECKUE JIMHUM W3YYalOTCS Ha MPOTSHKEHUM ABYX JET
o0y4yeHMs] B CTaplIeil IIKOJie, €CTECTBEHHO JOMOJIHASA JPYr Apyra M MOCTENEHHO HaCHIIAsCh
HOBBIMH T€MaMH U pazjenamu. JlaHHBIH Kypc SBISETCS HHTEIPATUBHBIM, IOCKOJIBKY O0bEIHHSIET
B cebe coJepKaHME HECKOJbKMX MaTeMaTWYeCKMX TUCHMIUIMH: aireOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUH aHaJIi3, TeOpUsi MHOXKeECTB U Jp. [1o Mepe Toro kak ydammecs: OBJIaIeBalOT BCE
Ooiiee MMPOKMM MATEMATHYECKHM allapatoM, y HHX IIOCIEI0BAaTeIbHO (GOPMHpYETCS W
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHUECKYIO MOJIENTb PealbHON CHTYalluH, IPUMEHSTh
3HaHUS, TIOJTYYEeHHBIE B Kypce «AnreOpa W Hadala MaTEeMAaTHYEeCKOTO aHAM3ay, JUIS PEHICHUS
CaMOCTOSITENIFHO COPMYJIMPOBAHHOW MaTEeMaTWYEeCKOW 3a/aud, a 3aTeM HHTEPIPETHPOBATH
MTOJIyYEHHBIN pe3yibTarT.

ConeprxaTenpHO-MeTOAMYeCKast THHUS «YUnciTa M BBIYUCICHUS» 3aBepiaeT (popMupoBaHue
HABBIKOB HCITIOJIb30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM ImIkoie. B
CTapmiell miKojie 0coboe BHUMaHHE yAEISIeTCs (OPMHPOBAHUIO TMPOYHBIX BBIYHCIHTEIHHBIX
HaBBIKOB, BKIIIOYAIOIIUX B Ce0sl MCIOJIB30BAHUE PA3NIMYHBIX (OPM 3aMUCH ACHCTBUTEIHHOTO
YHCIa, YMEHUE PALMOHAIBHO BBINOJHATH JCHCTBHS C HHUMH, J€iaTh MPHUKHIKY, OICHUBATH
pesynbrar. OOyd4aromuecs: MONy4YaroT HABBIKM MPHOMMKEHHBIX BBIYMCICHUN, BBIOJHEHUS
JeMCTBUI € YUClIaMH, 3allMCaHHBIMU B CTAHAAPTHOH (opMe, HCIOIB30BaHUS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHMSI YHCIIOBBIX BBIPA)KEHUH.



JIluans «YpaBHEHMsI U HEPABEHCTBA» PEAIN3YETCs Ha MPOTSHKEHUM BCEro OOydeHUs B
CTapliel MIKOJIe, IOCKOJBbKY B KaXXJOM pasleie IpOorpaMMbl IPEAYCMOTPEHO pEIIECHUE
COOTBETCTBYIOLIMX 3aja4. OOyuaronyecs OBJIaA€BAIOT PA3INYHBIMU METOJaMH PEILICHHs 1IeIIbIX,
paLMOHATIBHBIX, UPPALMOHANIBHBIX, [TOKa3aTEIbHbIX, JIOTapU(PMUIECKUX U TPUTOHOMETPUUECKUX
YPaBHEHHUI, HEPABEHCTB U UX cUcTeM. [loaydeHHbIE YMEHUS MCIOIb3YIOTCS NIPU MCCIEI0BAHUU
(GYHKUIMH C TOMOIIBIO MPOW3BOAHOM, PEIICHHH NMPHUKIATHBIX 3a/7a4 M 33/1a4 Ha HaXOXJICHUE
HanOOJBIINX U HAUMEHBIIUX 3HaueHUH (QyHKIMH. JlaHHAs conepikarenbHas JIMHUS BKJIIOYAET B
ce0s Takke hopMUpoOBaHKE YMEHHUH BBITOIHATH PACYETHI IO PopMyIiaM, mpeoOpa3oBaHus LEIbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKKE BBIPAKCHU,
colepXKalluX CTENeHH M Jorapudmel. braromaps wu3ydeHuio anreOpandeckoro Martepuala
IPOUCXOIUT JalbHEeHIee Pa3BUTHE alTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS y4YalluXcs,
GopMHpYIOTCST HAaBBIKA JCIyKTHBHBIX PACCYXACHUH, pabOTBl C CHUMBOJBHBIMH (OpMaMmH,
IPECTaBICHNUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJC PaBEHCTB M HepaBeHCTB. Anrebpa
npeziaraeT 3pQeKTUBHbIE MHCTPYMEHTHI JUIsl PEIICHUs] IPAKTUYECKUX U €CTeCTBEHHOHAYYHBIX
3aJa4, HarJJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKHU.

CopnepxaTtenbHo-MeToanYecKas JUHUSA «DyHKIMU U TrpadUKU» TECHO MeperieTaercs ¢
JPYTHMMHU JTUHUSIMH KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 33Ja€T I1OCIIE0BATEIbHOCTD U3YYECHHUS
marepuaia. M3ydeHue CTelneHHOH, OKa3aTelnbHOM, JorapuMIUIecKoil U TPUrOHOMETPUUECKUX
(GyHKLUUH, UX CBOWCTB U rpadMKOB, MCIIONb30BaHUE (YHKLUUH U PELICHUs 3a1ad U3 JAPYIHX
y4eOHBIX IPEMETOB U peaibHON )KU3HU TECHO CBSI3aHO KaK ¢ MaTEMaTHYECKUM aHAJIM30M, TaK U
C pelIeHrneM ypaBHEeHUH U HepaBeHCTB. [Ipu 3ToM GobIiioe BHUMaHuUE yenseTcst GOpMUPOBAHUIO
YMEHUs BbIpaXkaTh (popMyJamMHM 3aBHUCHMOCTH MEXIY pa3lIMYHBIMH BEIMUYMHAMM, HCCIE0BATh
NOJIy4YeHHbIe QYHKIIMH, CTPOUTH UX rpaduxu. Matepuan 3Toil coepkaTeabHON JTUHUHN HalleJIeH
Ha pa3BUTHE YMEHHUW U HAaBBIKOB, IIO3BOJISIONINX BBIPAXKAaTh 3aBUCUMOCTH MEK/y BEIMYMHAMU B
pa3nuuHOi (popMe: aHATUTUUYECKOH, rpaduueckoil U cioBecHoi. Ero m3ydeHue cmocoOCTByeT
Pa3BUTHIO AJTOPUTMHYECKOTO MBILIUIEHUS, CIHOCOOHOCTH K OOOOILIEHUI0 M KOHKpETH3alluH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHast nuHUS «Hauana mMareMaTH4ecKoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTHUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00y4YarouMCsl, y
KOTOPBIX TOSIBIISIETCSI BO3MOKHOCTh UCCJIEI0BaTh U CTPOUTH Ipaduku QyHKIU, ONpeAensiTh UX
HauOOJbIIME U HAaUMEHBIINE 3HAUYEHHUS, BBIUUCIATH IO GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHMsS IpoleccoB. JlaHHas coaep:KarelibHas JIMHUS OTKPBIBA€T HOBBIC
BO3MOYKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pEANbHbIX CHUTyalluld, HaXOXKICHUS
HaWIy4dllero pELICHHUs B IMPUKIAJHBIX, B TOM YHCIIE COLUAJIbHO-DKOHOMHUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHYECKOT0 aHajh3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMabHO-JIOTHYECKOTO U KPEaTHBHOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TEXHHKe W UCKyccTBe. OOywaromuecs: y3HaIOT O
BBIJIAIOLIMXCS pe3yJIbTaTaX, OJIYYEHHBIX B XO/€ Pa3BUTHS MATEMATUKN KaK HAYKH, U X aBTOpax.

CopnepxarenpHo-MeToAUYeCKas JTMHUA «MHOXKECTBa UM JIOTMKa» B OCHOBHOM IOCBSIIEHA
JJIEMEHTaM T€OPUM MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE IIPEACTABIICHNS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M MpeajaraloT Haubojee YHHUBEPCAIbHBINA S3bIK, 00BEIUHSIOMNI
BCE pas3lenbl MaTeMaTHKd M €€ NPHIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B efauHoe neinoe. [o3Tomy Ba)kHO naTh BO3MOXKHOCTH INKOJIBHUKY ITOHHMATh



TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOH MaTeMaTHMKH W WCHOJNB30BaTh €ro JUis
BBIP)KCHHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hayajia MaTeMaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT TaK:KE OCHOBBI
MaTeMaTH4YeCKOr0 MOJICIMPOBAHUS, KOTOPbIE MPH3BaHbl C(HOPMUPOBATH HABBIKUA ITOCTPOCHHS
MOJIeNIeil pealIbHBIX CHUTYAlLlWid, UCCIIENOBAaHMs 3THX MOJEIel C MOMOIIBIO alapara areOopsl 1
MaTeMaTH4YeCKOro aHajiu3a ¥ HWHTEPHpETAlMy IOJYYCHHBIX pe3ylabTaToB. Takue 3amaHus
BIUICTCHbI B KaXKIbIii W3 DPa3leioB MPOrpaMMBbI, ITOCKOJIBKY BECh Marepual Kypca MIHPOKO
UCIIOJIB3YETCS ISl PELICHHS PUKIAIHBIX 3a1a4. [Ipy pelieHnn peabHbIX IPaKTUYECKHX 3a/1a4
ydamecss — pa3BHBAlOT  HAOJIONATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HCHOJIB30BATh AHAIOTHI0, 0000IATh W KOHKPETU3MPOBATH MPOOIIEMY.
I[CSITGJ'IBHOCTL 10 q)OpMHpOBaHI/IIO HAaBBIKOB PCHICHHUA IMMPUKIAAHBIX 3adad OPraHu3ycCTCsa B
porecce U3y4eHHs BCeX TeM Kypca «Auredpa U Hadalla MaTeMaTHYeCKOT0 aHAIIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueGHOM miaHe Ha U3ydeHHe Kypca anreOpbl 1 Hadaia MaTeMaTHYECKOTO aHaIi3a Ha 0a30BOM
ypoBHe oTBoauTCs 3 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezpenmto B 11 kitacce, Bcero 3a /iBa
roga ooyuenus — 204 gaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BLIYUCICHUA

Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OCCKOHEYHBIE
MIEPUOIUYECKHE Ipoou. Apudmerrueckue  onepanuu c
paluOHAIBHBIMA qrcIaMy, TpeoOpa3oBaHMsl YUCIOBBIX BhIpakeHuil. [Ipumenenne npoodeii n
IIPOLICHTOB JIJISl PEILICHUSI IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciield 3HaHUHU U peabHON
JKU3HHU.

JeiicTButensHble yncna. ParyoHanbHble W UppaldOHANIbHBIE 4ucia. ApudmMerndyeckue
orepanuu ¢ JeHCTBUTENbHBIMU YnciaamMu. [IpubnrxEHHble BHIYMCICHUS, IPaBUIa OKPYTJICHUS,
MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

CI/IHYC, KOCUHYC W TAHI'€HC YHCJIOBOI'O aprymcEHTa. ApKCI/IHyc, APKKOCHUHYC, ApKTAHI'CHC
YHUCJIOBOT'O apryMCHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxaecTBa U TOXKIAECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHUl. OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEHUA. HepaBeHCTBO, pelieHre HEpaBEHCTBA. METO1 MHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAIlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pelenre uppauvoHaIBHBIX YPABHEHUN U HEPaBEHCTB. Pelienne

TPUTOHOMETPUYECKUX YPAaBHEHUM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

IIpuMeHeHrne ypaBHEHMH M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHMX 3aJad U 3a1ad U3
pa3INYHBIX 00JIacTe HAyKH U peabHON KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOs! 3aganus ¢yHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkiuu. Hymu @ynkuuu. [IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKITUH.

CrenenHast (yHKIMA C HATypaJIbHBIM M IEJbIM MMoka3arenem. EE cmoiicTBa u rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

TpuroHomerpudeckasi OKpYKHOCTb, OIpPENEICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YMCIOBOTO apryMeHTa.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

Havana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3afaHMsl  MOCieNOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHHs HEPABEHCTB.

[TpownsBoaHas pyHkumu. ['eomerpuyuecknii 1 PU3NIECKUA CMBICI TIPOU3BOTHOM.
[Tpou3BoaHBIE yIeMEHTApHBIX (QyHKIHA. DOpPMYINIBI HaXO0XKICHHS MPOU3BOAHOM CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKUIUH.



[IpumeneHnne TPOU3BOAHON K MUCCIIEIOBAHUIO (PYHKITUH HA MOHOTOHHOCTH M DKCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PYHKIMU Ha OTPE3Ke.

[IpuMeHeHrne NPOU3BOAHOM [UIsl HAXOXKJIEHUS HAWIy4llIero PpEUIeHHs B INPUKIAIHBIX
3aja4ax, JJs OlpeIesIeHHs] CKOPOCTHU MPOoLecca, 3alaHHOr0 POpMYIIoi Uil TpaduKoM.

Apudmernueckass H  TeoMmeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckasi nporpeccusi. Cymma OeCKOHEYHO YOBIBArOIEH reOMETPUYECKON MPOTPECCHH.
@opMyna CIOXKHBIX IMPOLIEHTOB. VCroyb30BaHUE MPOrPECCUU I PELICHUs PEAIbHBIX 3a/1ay
MIPUKJIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHosxecTBO, onepauuu Haj MHoxecTBamH. [uarpammsel Oitnnepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara JJis ONMCaHUs PEeallbHbIX MPOLIECCOB U SIBICHUM, Mpu
pelIeHNH 331249 U3 APYrUX YIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.
11 KJIIACC

Yucjia ¥ BBIYUCIEHHUSA

Hatypanbnbie u nemnbie uncna. [I[pu3Haku 1eTMMOCTH LETbIX YHUCE.

Crenens ¢ menbiM okaszareneM. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIIBHOTO YUCIIa.
Hcnonp3oBanue noaxosimen (opMbl 3aITUCH IEHCTBUTEIBHBIX YUCEI AJISl PeLICHHS
NPAaKTUYECKUX 3a/1a4 U TPE/ICTaBICHUS TaHHBIX.

Apudmernuecknii KOpeHb HaTYpaJIbHOM cTeneHu. JefcTBUs ¢ apupMETUYECKUMH KOPHSIMU
HaTypaJbHOH CTENEeHH.

Crenens ¢ pallMoOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHHUs! M HEPABEHCTBA

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

[TpeoOpa3oBaHue BIpaXKEHUM, COAEPKAIINX CTEIIEHN C PAllMOHAIbHBIM I0Ka3aTEIEM.

[Toka3zarenpHBIC ypaBHEHHS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

Cucrembl JTMHEHHBIX ypaBHEHUH. PelieHne MpUKIAAHBIX 3a7ad C MOMOUIbIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHeHHne ypaBHEHMH, CHCTEM M HEpPaBEHCTB K PEIIEHUI0 MaTeMaTHYECKUX 3ajad U
3a]a4 U3 Pa3UYHbIX 00JIacTel HAyKU M pealbHON JKHU3HU.

DOyHKUUH U rpaduKu

OyHKIHS. [lepuonnueckue byHKINN. [TpomMexyTKM MOHOTOHHOCTH
¢byHku. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbiiee u HaMeHblee 3HaYeHHe
(GYHKIIUM HA IPOMEXKYTKE.

[TokazaTenpHas u orapudmudeckas QyHKIIMH, ©X CBOMCTBA U TPAPHUKH.

Hcnonp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS YPABHEHHUH U IMHEHHBIX CHCTEM.



Hcnonp3oBanne rpadukoB (YHKIHMA I WCCIEAOBAaHUS IPOILECCOB U 3aBHCHMOCTEH,
KOTOpBIE BO3HHMKAIOT MPU PEIIEHUH 3a]ad U3 APYTUX YUEOHBIX MPEIMETOB U pealbHOU KU3HHU.
Hauana maremaTtuueckoro anaau3sa IlepsooOpa3znas. Tabnuia nepBooOpazHbIX.

Wuterpan, ero reoMeTrpuueckuil u (Qusmveckuii cMmbici. Bolymcienue uHTerpaia 1o
dbopmyne Hetorona—JleliOHuna.

INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yqe6H0ro npeameTa «Marematuka JOJDKHO obecreynBaTh JOCTHXKXCHHE Ha
YpPOBHE CPEAHETO O6H.I€FO 06pa3OBaHI/IH CICAYIOHIUX JIMYHOCTHBIX, MCETAIpPCAMCTHBIX U
MMPEAMETHBIX O6paSOBaTeJ'H>HBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHS HpOorpamMMbl ydyeOHOro mnpeamera «MaTeMmaTHKa»
XapaKTEePU3YIOTCA:

I'paxxnanckoe BOCIIUTaHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MHO3MLMU OOyyarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'0 WJI€HAa POCCUHCKOro oOIIecTBa, NPEJCTABICHUEM O MAaTEeMaTHYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH, NpoOLEAYp TIpakIaHCKOro oOuiecTsa
(BBIOOpBI, OMpPOCHl M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

[TaTpuoTndeckoe  BocIUTaHUE: CPOPMUPOBAHHOCTHIO  POCCHUUCKON  TpaskIaHCKOM
UJIECHTUYHOCTH, YBAXKEHUS K IPOLUIOMY M HACTOALIEMY POCCUMCKONW MATEMATHUKHU, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSIM POCCUUCKAX MAaTEMAaTHUKOB M POCCUHCKON MaTEMaTUYECKOM IIKOJIBI,
K MCTIOJB30BAHUIO ATUX JOCTIXKCHHH B APYTUX HAYKaX, TEXHOJIOTHAX, CPepax YKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAaHMEM JIyXOBHBIX IIGHHOCTEH pPOCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO MMOBCACHUA, CBA3AHHOTO C MPAKTHYCCKUM IMPHUMCEHCHUCM
JOCTIDKEHUN HAyKH M JEATENbHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYMBOTrO OyaylIero. JCTeTH4eCKOe BOCIIUTAHNUE:

3CTCTUYCCKUM OTHOIICHUEM K MHDPY, BKJIrO4as OCTCTUKY MAaTEMATHUYCCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3alad, peImeHHWd, pacCy)KICHHH; BOCHPUAMYHBOCTHIO K
MAaTEMATUYCCKUM aCIlICKTaM pas3JIMYHbIX BUI0B HCKYCCTBA.

du3nuecKoe BOCIIUTAHHE:

C(bOpMHpOBaHHOCTI)IO YMCHHUA MPUMEHATE MAaTEMATHYCCKUEC 3HAHUA B MHTEPECAaX 3J0POBOI0
u Oe3omacHOTO o0Opa3a XKWU3HHM, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHATHI M OTJbIXA, PETyJspHas Gu3nyecKas aKTUBHOCTB);
(1)I/ISI/I‘I€CKOFO COBCPUICHCTBOBAHUS, ITPU 3aHATUAX CHOpTI/IBHO-O3)IOpOBI/ITeHBHOI>’I OCATCIIBHOCTBIO.

TpymoBoe BoOCIUTaHHWE: TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IEHHOCTH TPYAOIIOOHS;
MHTEPECOM K Pa3IMYHBIM cepaM npoPeccuoHaNbHOMN e TENbHOCTH, CBI3aHHBIM C MATEMaTUKOMN
n e€ TNPWIOKCHUSIMH, YMEHHMEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun wu
pean30BbIBATh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTHIO M  CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHMIO W CaMOOOpa30BaHMIO Ha TMPOTSHDKEHUH BCEH  JKU3HU;



TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PCIICHWW NPAKTHYCCKHUX 3a7ad MaTeMaTHYCCKON
HAIPaBJICHHOCTH.

DKOIOIrMYECKOE BOCIIMTAHHUE:

C(bOpMI/IpOBaHHOCTbIO BKOHOFH‘ICCKOﬁ Ky.HBTypBI, IIOHUMAHHUEM BJIIMSHUS COLTUAJIBHO-
HPKOHOMHUYECKUX TMPOIECCOB HAa COCTOSHHE MPHUPOJHON M COIMAIBHON Cpeibl, OCO3HAHUEM
I00ATFHOTO  XapakTepa  OSKOJOTHMYECKHX  MpoOJeM; OpHEeHTalued Ha  IPUMCHCHHE
MaTEeMaTHYCCKUX 3HAHMUU JUIS PEIICHHUS 3aJ1ad B 00JIACTH OKPYKAIOIICH Cpeibl, TUIAHHPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXHBIX ITOCIICICTBUI JIJIsI OKPY)KAFOIEH CPEJIbI.

HCHHOCTI/I Haquoro IIO3HAHUA:

c()OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTEMAaTHYeCKONH HAayKH Kak cepsl
YEJIOBCUECKON JCATCIILHOCTH, ITANOB €€ Pa3sBUTHS M 3HAYMMOCTH JJIS Pa3BUTHUS ITUBUIM3AIUH;
OBJIAJICHUEM SI3bIKOM MaTEMATUKH M MAaTEMaTHYECKOW KYJIbTYPOH KaK CPEICTBOM ITO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIIECTBIISATH MPOSKTHYIO M UCCIIEIOBATEIBCKYIO ICATEIIbHOCTh HHIAUBHUIYaTbHO U

B TpyIIIE.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI IIPOTPaMMBbI Y4eOHOTO TIpeaMeTa «MareMaTukay
XapaKTEepU3YIOTCS  OBIIQJICHUEM  YHHUBEPCAJIbHBIMH  HO3HABAMETbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2VAAMUBHbIMU
OelicmeusIMu.

1) Vuusepcanvuvie noznasamenvhuie oeticmsus, obecneuusaiom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCco8 00yUarowmuxcs (0ceoeHue Memooo8 NO3HAHUSL OKPYHCAIOWe20 Mupa,
npuMeHeHue 102U4eCcKUx, UCCIe008amenbCKux onepayuli, ymeHut pabomams ¢ ungopmayueti).
ba3oBrle mornueckue AeMCTBHUS:

* BBUIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU MAaTEMAaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOLIECHUH MEXAY MOHATHUAMH; (POPMYIUPOBATh ONpPENETICHUs MOHATHM;
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIs1 0000IIEHUS
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

*  BOCIPUHHMMATh, (POpPMYyTUpOBaTH U MPeOoOPa30BbIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHEIC U 06HII/IG; YCJIOBHEIC;

® BBIABJIATHE MAaTEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPCHUUS B (baKT ax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX; INpeanaraTb KPUTEpUU ISl BBISABICHUA
3aKOHOMEPHOCTEN U POTUBOPEYUHNIA;

* JenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

*  TPOBOJUTH CAMOCTOSITEIFHO JTOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHN (TIPSIMbIE
U OT TPOTUBHOIO), BBICTpAUBaTh apPryMEHTAlMI0, MPUBOAUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/ICHHS U BBHIBOIBI;

* BbIOMpaTh crnoco0 pemieHus y4eOHOW 3agauM (CpaBHHMBATh HECKOJBKO BapHAHTOB

peleHns, BEIOUpaTh HAHOOJIee MOIXOMSIINN ¢ YYETOM CaMOCTOSITETTHHO BBIICICHHBIX
KPUTEPHUEB).



Bba3oBrle nccieqoBaTeIbCKUE AEHCTBUA:

WCIIOJI30BaTh  BOINPOCHl  KaK  HCCIEAOBATENbCKUA  HMHCTPYMEHT  IIO3HAHUSA,
(dbopMyIHUpPOBaTh BOMPOCHI, PUKCUPYIONTUE MPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO ITO3HIIHIO,
MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIEIOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, IBJICHHS, ITpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy O0OBEKTaMH, SIBICHUSIMU, TIPOIIECCAMHU;

CaMOCTOSITENILHO  (OPMYyITUPOBAaTh 000OIIEHUST W  BBIBOJALI IO  pPE3yJabTaTam
MIPOBEAEHHOTO HAOIIOJCHUS, UCCIICIOBAHHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 0000IICHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH MPEIANOI0KCHUS
0 €r0 pPa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ uapopmarueii:

BBIABJIATD I[G(i)I/IIII/ITI)I HH(i)OpMaHI/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX AJIi1 OTBETA Ha BOIIPOC U
JUIs PeLIeHUs 3aj1au;

BbIOMpaTh MH(OpPMAIMI0 M3 HCTOYHMKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATh,
CHCTEMaTH3MPOBATh W HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (hopMm
IIPEJICTaBICHHUSI;

CTPYKTYpUPOBaTh HMHQPOpPMAIIUIO, TPEACTABIATH €€ B pa3Iu4HbIX  (QopMax,
WTIOCTPUPOBATH TpapUueCcKH;

OLIEHUBATh HAJEKHOCTh HMH(POPMALMM IO CAMOCTOSTEIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbBIE OelUCmEUs, 00eCneuusarnm copmMuposaHHoCmy

COUUAJIbHBIX HABbLIKOB 06)/’4[61}01/[41/[)(0}1.

OO01wienue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXJIE€HUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
OoOlIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHU 110 XOLy PELICHUS 3al1a4yd, KOMMEHTUPOBATh
MIOJIYYCHHBIH pEe3ybTarT;

B X0/ 00CYX/IeHHs 337aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAaeMOI TeMBbI, TPOOIIEMBI,
pelaeMoii 3a1aum, BbICKa3bIBaTh UJEH, HALIEIIEHHBIE HA TIOUCK PELIECHNUS; COIOCTAaBIISITh
CBOMU CYXJICHUS C CY)KICHUSAMHU APYIHX YJaCTHUKOB IMAIIOTa, OOHAPYKUBATh pa3indue
U CXOJICTBO TIO3UIMI; B KOPPEKTHOH (opme (opMmynupoBaTh pa3HOITIACHs, CBOU
BO3PaKEHUS;

NPEACTABIATE PE3YIbTAThl PCHICHUA 3aaa4U, SKCIICPUMCHTA, UCCIICA0BAHUA, IIPOCKTA,
CaMOCTOATEIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIIJICHUSA C y’—IéTOM 3a1a4 MOpe3CcHTauru H
ocobenHocTel aynutopu. COTpyIHUYECTBO:

MOHUMATh U UCTIOIb30BATh IPEUMYIIIECTBA KOMAaHAHON U MHIUBHIyalbHON paboThl IpU
petreHuy y4eOHBIX 33/1a4; NPUHUMATh I1e]Tb COBMECTHOW JEATEIbHOCTH, INIAHUPOBATh
OPraHM3alUI0 COBMECTHOH paboThl, pacHmpeaeisTh BUABI padoT, JTOTOBAPHBATHCH,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IATh MHEHUS! HECKOJIBKUX JIFOACH;



*  y4acTBOBaTh B IPYMIOBHIX (hopmax paboThl (00CY)KaeHHs, 0OMEH MHEHHI, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh paObOTHl M KOOPAMHUPOBATH CBOM JIEHCTBHUS
C APYTUMHM YI€HaMHU KOMaH/Ibl; OLIECHUBATh KAYECTBO CBOEIO BKJIaAA B OOIIMUN MPOIAYKT
110 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

3) Vuusepcanvnvie pecynamugnsie oelicmeus, obecneuusaiom Gopmuposanue cCmvlcio8bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

COCTABJIATh IUIAH, QJITOPUTM PELICHUs 33JayM, BBIOMpPATh CIIOCOO pelIeHHs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOJIb:

* BJIAAETh HAaBBIKAMHM IIO3HABATEIbHOW pequIeKCMH KaK OCO3HAaHMSA COBEPIIACMbIX
JEUCTBUA M MBICIUTENbHBIX IPOLIECCOB, UX pe3ylbTaTOB; BIAAETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3ylbTaTa peIleHHs MaTeMaTHYeCKOil
3a1a4H;

* IpeaBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIIEHUU 3a7a4yd, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTb HA OCHOBE HOBBIX OOCTOATENIBCTB, JAHHBIX, HAMJEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

* OLICHUBaThb COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBHUAM, OOBSICHATh IPUYMHBI
JOCTHXKEHUSI WM HEJNOCTUKEHHUsS PE3YyIbTaTOB JAEATEIbHOCTU, HAXOAUTH OLINOKY,
JIaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

OcBoeHue y‘IC6HOFO Kypca «Anre6pa W Ha4dajla MaTCMATHUYCCKOT'O aHajin3a» Ha YPOBHC
CpeaHCTO 06H.I€FO O6pa30BaHI/IH JOJIDKHO obecneunBaTh AOCTUIKCHUC CIICAYIOINHUX MPCAMETHBIX
O6paBOBaTeJ'IBHBIX PE3YyJIbTATOB:

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

OnepupoBaTh TOHITHSAMHU: PAIMOHAIIBHOE W JCHCTBUTEIBHOE YWCIIO, OOBIKHOBEHHAs W
JeCATUYHAS IPOOb, TPOLICHTHI.

BrimonaATE apudmeTrdeckue onepaiuu ¢ palfmoOHAIbHBIMU U IEHCTBUTEIIBHBIMU YHCIIAMH.

BoimonHATe npuOIMKEHHBIE BBIYMCIEHUS, MCIONB3Ysl IpaBHJIa OKPYIJICHHUs, JAeaTb
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCIECHUI.

OnepupoBaTh NOHATHUSAMM: CTENEHb C IIEJBIM IOKa3aTeseM; CTaHAapTHas (Gopma 3amucu
JIeMCTBUTENIHOTO YHUCIIA, KOPEHb HATYypalbHOW CTEMEHU; UCIOJIBb30BATh MOAXOIAIIYI0 (opMy
3aMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNS TPAKTUUECKUX 33]a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOIb30BaTh
3aIyCh MPOU3BOJIBHOTO YIJia Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.



YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PAllMOHAIbHOE,
MPpaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPABHEHUE;

Bremonnaate  mpeoOpa3oBaHusT — TPUTOHOMETPUYECKMX  BBIDAKEHUH M pemaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonsaTe npeoOpa3oBaHus LENbIX, PAIIMOHATBHBIX U MPPANUOHAIBHBIX BBIPAKCHUN H
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIbHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHMsI M HEPABEHCTBA JJIA PEIICHHUsS MAaTeMaTHYEeCKHX 3a1ad U 3a7ad U3
pasInYHbIX 00J1acTe HAyKU U pealbHON )KHU3HH.

MogenupoBaTh peanbHble CHUTYyallMd Ha s3bIKE aireOpbl, COCTABIATb BBIPAKECHMUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHMIO 33Jadd, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUH U rpauKu

OnepupoBath MOHATUSAMU: QYHKITHS, CIIOCOOBI 3a1aHus (YYHKIIUHU, 00JIACTH ONPEICTICHUS U
MHOXECTBO 3HaUeHHUI (QYHKIMH, TpaPuK QYHKIIUH, B3aUMHO 00paTHbIC (YHKIINH.

OnepupoBaTh HOHATHAMH: YETHOCTh U HEYETHOCTH (PYHKIIUH, HYJIN (QYHKIIUHU, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 PEIICHUsT yPaBHEHUH.

Crpouth u 4yuTaTh TpaduKu JIUHEHHON (YHKIWHU, KBAAPATHYHOW (YHKIIMH, CTETIEHHON
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Ucnonb3oBarh Tpaduku QyHKIUN A7 UCCIIEIOBAHUS TMPOIIECCOB M 3aBUCUMOCTEH MpU
pelIeHnH 3a/a4d U3 JIpYruX y4eOHBIX HNPEeIMETOB M pealbHOM XU3HU; BbIpaXkaTh (opMyliaMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATHUAMHU: IOCIEJOBATEIBHOCTh, apupMeTHyecKass M TIeoMeTpuYecKas
IIPOrPECCHUH.

OrniepupoBaTh NMOHATUSIMH: 0ECKOHEUHO YOBIBAIOIIAsi TeOMETPUYECKasi POrpeccusi, Cymma
0eCKOHEUHO yOBIBaOIIEH T€OMETPUUECKOI MPOrPECCHH.

3a/aBaTh OCIEI0BATENBHOCTH PAa3IMYHBIMU CIIOCO0aMHU.

Hcnonp30BaTh CBOWCTBA IMOCIENOBATEILHOCTEH M MPOTPECCHM Al PEUIeHHs] PeabHBIX
3a/1a4 PUKJIAJAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHI: MHOXECTBO, OTI€paIK HaJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar I ONMCAHUS pEaJIbHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OHCpI/IpOBaTB IMOHATHUAMUA: OIIPECACIICHUC, TECOPEMA, CIICACTBUC, TOKA3aTCIILCTBO.

11 KJIACC

Yuciia 1 BLIYUCICHUA
OnepupoBaTh TMOHATHUSIMU: HATypaJlbHOE, I1I€JI0€ YHUCIO; HCMOJb30BaTh MPU3HAKU
JIETMMOCTH LIEJBIX YUCET, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOKUTEIM JUISl PEIIECHUS 3a1a4.

OHGpHpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM ITIOKa3aTCJICM.



OnepupoBaTh NOHATUAMHU: JIOTapu(M YUCIIA, 1ECATUUHBIEC U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUs M HEpaBEHCTBA

[IpuMeHATH CBOMCTBA CTENEHM JUISI TNPEOOpa30BaHMSA  BBIPAKCHUH; OIEPHPOBATH
MOHATUSMH: I1I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX
YpaBHEHUU U HEPABEHCTB.

BoeimonnaTe npeoOpa3oBaHUs BBIPAKEHUH, COIEpPKALIMX JOTapu(pMbl; ONEPUPOBATH
HNOHATUSAMH: JIOTApU(PMHUECKOE ypaBHEHHE M HEPAaBEHCTBO; pEUIaTb OCHOBHBIC THUIIBI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pelIeHUE; UCII0Ib30BaTh
CHUCTEMY JINHEVHBIX YPABHEHM JUUIS PELICHUsS IPAKTUYECKUX 3aad.

Haxoauts pemeHns npocTelIinX CUCTEM U COBOKYITHOCTEN PAallMOHAJIBHBIX YPaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha s3bIKE aireOpbl, COCTABIATb BBIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI I10 YCJIIOBHUIO 3aJa4l, UCCIIEI0BAaTh TIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUH U TpaPUKH

OnepupoBaTh MOHATUAMHU: TIEPUOJAMYECKAsT (QYHKIHUS, TPOMEKYTKH MOHOTOHHOCTHU
(GyHKIMHU, TOYKH 3KcTpeMyMma (DyHKIMH, HauOoJblIee W HaMMEHbIIEee 3HA4eHUs (DYHKIHH Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCIe10BaHus QYHKIUH, 3alaHHOM rpaduKom.

OnepupoBaTb  MOHATUAMHU:  rpaduKH  [OKa3aTeIbHOM,  Jorapupmuyeckod  u
TPUTOHOMETPUUECKUX (QYHKLNI; n300paxarbh UX Ha KOOPAMHATHOM IJIOCKOCTH U UCHOJIb30BaTh
JUISl peILICHUs] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpauKd JUHEHHBIX ypaBHEHUH U
HCITOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBbI TUHEHHBIX YPABHEHUN.

Ucnonb3oBarhk Tpaduku (QyHKIUN 171 UCCIEOBaHUS MPOIECCOB U 3aBHCHMOCTEH U3
JPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSAMU: HEMIPEPbIBHAS (QYHKLUS; TPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUYeCcKuil ¥ (PU3NYECKH CMBICI TPOU3BOAHOM I peleHns 3ajay.

HaxoauTh mpou3BOJHBIE AJIEMEHTapHbIX (DYHKUMN, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJIHYIO JJI HCCIEIOBaHUWA (QYHKIMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIEOBAHUS K TOCTPOCHHUIO IPaUKOB.

Hcronb30BaTh NPOU3BOAHYIO U HAXOKJIEHUS HAWIYYIIEro pelIeHus B NMPUKIAIHBIX, B
TOM YHCJIE COI[UAIBbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: MEPBOOOpa3Hasi U HMHTErpaj; MOHMMATh T€OMETPUYECKHH U
buznyecKkuit CMbICIT UHTETpaa.

Haxonute nepBooOpasHble 3eMEHTapHBIX (DYHKIMNA; BBIYMCIATH MHTErpal Mo Gopmyre
Herorona—Jleitbnuna.

Pemate nmpuknagHble 3a1ayd, B TOM YHCIE COIMAIBLHO-IKOHOMHYECKOTO M (PHU3UIECKOTO
Xapaxkrepa, CpeICTBAMH MATEMATUYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBIE
Ne (undposbie)
w/n HaumeHoBaHNe PA3NeI0B H TeM MPOTPAMMEI B Kontpoabubie | IlpakTnyeckue = o0pa3oBaTe/IbHbIE
cero
padoThI padoThI pecypceel
MHosxecTBa pallMOHAIBHBIX U JEHCTBUTEIBHBIX
1 yrcen. PanrionanbHble ypaBHEHUS U 14 1
HEPaBEHCTBA
Dopmysl
2 TpUrOHOMETpUU. TpUroHoMeTpruyecKue 22 1
ypaBHEHHS
Tpuronomerpuueckne GyHKIUU U UX IpadUKU.
3 Tpuronomerpuyeckue HepaBEHCTBA 15 1
4 ITponsBoanas. [Ipumenenue nponsBoaHON 31 2
5 [TocnenoBaTenbHOCTH ¥ IPOTPECCUH 10
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
6 3HAHUU 10 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
No HaumeHoBaHue pa3/ie/ioB U TeM (uudposore)
KonTpoabubie | IlpakTuyeckme | oOpa3oBaTesIbHbIE
n/n NporpaMmmasl Beero
padoThI padoTbl pecypcbl
1 Oyukiun u rpaduku. CTeneHs ¢ HelbM 5
MoKazaresiem
5 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 10 L
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
CrerneHb ¢ pallMOHATIBHBIM [T0KA3aTEIEM.
3 [ToxazatenpHas pynkius. [TokazaTenpHbIe 16 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEeHUS U
4 HepaseHcTBa [IponsBonnas. [Ipumenenne 25 1
MIPOU3BOJHOMN
5 WHuTerpan n ero npuMeHeHus 9
6 CucreMsl ypaBHeHU 12 1
7 HarypanbHble 1 1iebIe Yncia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHbIE
Jlata uudposeie
Ne n/n Tema ypoxa B Konrpoasubie | IlpakTuyeckue H3ydeHnst o0pa3oBaTe/ibHbIE
cero
padoThI padoThI pecypcel
MHOX€eCTBO, OIlepaluy HaJ MHOKECTBAMM.
1 Juarpammsl Diinepa—Benna 1 01.09
PanmonanbHble yncna. OOBIKHOBEHHBIE U
2 JIeCATUYHbIE JPOOHU, IPOLIEHTHI, 1 04.09
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Apudmernueckue onepanum ¢
3 palOHAIbHBIMU YHCIIAMU, 1 06.09
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
pEeILIeHNs TPUKIAIHBIX 3a7a4 U3
4 Pa3IMYHBIX OTPACIIEH 3HAHUN U pEaIbHOU ! 08.09
KU3HU
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
peleHus NPUKIIAIHbIX 33/1a4 U3
5 Pa3JINYHBIX OTpACIel 3HAHUHI U peabHON 1 11.09
KU3HU
6 JleicTBuTenbHBIC YKclia. PaimonanbHbIC U 1 13.09
HppalrOHAJIbHBIE YHCIIA '
ApudmeTrnueckue onepanuu c
7 1 15.09

}IGI\/’ICTBI/ITGJ'ILHBIMI/I qHucJjiaMu




8 [TpuG>xEHHBIC BEIYMCIICHUSI, PABHUJIA 18.09
OKPYTJICHUS, IPUKHJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM
ToxaecTBa U TOXKAESCTBEHHBIE

J npeoOpazoBaHus 20.09

10 YpaBHeHUE, KOPEHb YpaBHEHUS 22.09

11 HepaBeHcTBO, pellieHre HEpaBeHCTBA 25.09

12 Meroa HHTEpBAJIOB 27.09
Pemenue nenpix u IpoOHO-paAIMOHATBHBIX

13 yYpaBHEHU U HEPABEHCTB 29.09
KoHnTtponbHas pabora o teme "MHOXecTBa

14 paloOHaIbHBIX U JEHCTBUTEIBHBIX YHUCE. 02.10
PanronanbHble ypaBHEHUS U HEPABEHCTB"
CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO

15 aprymenTa 04.10

16 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOTO 06.10
aprymMeHra '
ApKCUHYC, apKKOCUHYC U apKTaHTEHC

17 YHCIIOBOTO apryMeHTa 09.10
ApKCUHYC, apKKOCHHYC U apKTaHTEHC

18 YHCIIOBOTO apryMeHTa 11.10
ApKCHHYC, apKKOCUHYC U apKTaHTEHC

19 ’ 13.10

YHUCJIOBOTO apryMEHTa




Tpuronomerpuueckas OKpyKHOCTb,

20 OTIpeieIeHue TPUTOHOMETPHUYECKUX 1 16.10
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
21 OTIpeieIeHue TPUTOHOMETPHUYECKUX 1 18.10
(GyHKINI YUCIOBOTO apryMeHTa
2 KonTtponpsHas pabora no teme «Cunyc, 1 20.10
KOCHHYC, TAHTE€HC U KOTAHTEHC) :
23 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 23.10
24 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 25.10
25 [IpeobpazoBanne TPUTOHOMETPUUECKUX 1 2710
BBIPAKECHUIN '
26 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHU
o7 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI
28 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI
29 [IpeobpazoBanue TPUTOHOMETPHUUECKUX L
BBIPAKECHUI
30 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
31 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
32 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1
33 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1




34

PelieHue TpUroHOMETPUYECKUX YpaBHEHUH

KoHnTtpoinbHas padota mo teme "dopmyiib
TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE

35 ypaBHeHUs'""Pelienne 29.11
TPUTOHOMETPUYECKUX ypaBHEHUI
36 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN
a7 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu
38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu
29 Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu
20 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
1 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
4 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
43 Tpuronomerpuyeckre HepaBEHCTBA
44 Tpuronomerpuyeckre HepaBEHCTBA
KonTponbhas pabota no teme
"Tpuronomerpuyeckue GyHKIIUN U UX
45 22.12

rpaduxu. TpuroHomerpuueckue
HepaBeHcTBa"




46 HenpepoiBable pyHKINN

47 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

18 Meton UHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

49 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

50 [IpousBoanas pyHKINN

51 [TpousBoaHas GyHKIMH

- ['eomerpuueckuii 1 GU3NUECKUN CMBICIT
MIPOU3BOIHOM

53 I'eomerpuueckuii u HpU3NIECKHA CMBICI
MIPOU3BOJHOMN

E4 I'eomerpuueckuii u GU3NYECKUN CMBICT
MIPOU3BOAHOMN

55 I'eomerpuueckuii u GU3NYECKUN CMBICT
MIPOU3BOAHOMN

56 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN

57 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIUN

q [IpousBoaHast CyMMBI, IPOU3BEIECHUS,
5 Y4aCcTHOTO (PyHKIIMH
59 [IpousBoaHast CyMMBI, IPOU3BEICHUS,

4acTHOTO (PyHKIIMH




60

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMIA

61

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMIA

61

[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,
Y4acTHOTO (DyHKIMH

62

KonTtponpsHast pabora o Teme
"IIpousBoaHas. "

09.02

62

[IpumeHeHne Mpou3BOIHOM K
WCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

63

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

64

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHHIO (YHKIIMI Ha MOHOTOHHOCTh
Y DKCTPEMYMBI

65

IIpruMmeHeHne nporu3BOIHON K
UCCJIEIOBAaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
Y OKCTPEMYMBI

66

[Ipumenenre npou3BOIHON K
WCCJICIOBAHHIO (PYHKIIMI Ha MOHOTOHHOCTh
Y OKCTPEMYMBI




67

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUsT QYHKIIMHM HA
OTpE3Ke

67

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS QYHKIIMH HA
OTpE3Ke

68

Haxoxnenne HanOompIIero u
HAUMEHbBIIETO 3HaUEHUS PYHKIINH HA
OTpEe3Ke

69

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPE3KE

70

Haxoxnenne HanOopIIero u
HaWMEHBIIIETO 3HAYEHUsT QYHKIIMH HA
OTpEe3Ke

71

KonTponbHas pabota mo Teme
"HaxoxaeHrne HauboIbIlero u
HAaUMEHBIIETO 3HauUeHUs! QyHKITUN"

01.03

72

[IprMeHeHne MPON3BOIHOM I HAX 0K ICHUS

HAWJIY4YIlIero peueHus B IPUKIaIHbIX
3ajjauax, AJs ONpeeseHHsI CKOPOCTH
npoiiecca, 3aJJaHHOro (OpPMYIIOH UK

rpadpukom




73

[TpuMeHeHre IPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWTYYIIIEro PEIICHUS B IPUKIIATHBIX
3aj1auax, JIsl ONpeIesiCHHsI CKOPOCTH
nporiecca, 3aJaHHOTO (POPMYIIOH HITH
rpagukoM

74

[TpumeneHne Mpon3BOIHON [T HAXOXKICHHS
HAWJIY4IIEero PeIICHNs B IPUKIIAIHBIX
3a7a4yax, Uil ONpeAeIeHUs] CKOPOCTH
nporecca, 3aJaHHOT0 (OPMYJION HITH
rpaduKom

75

[IpumeHeHne MpON3BOIHOMN [T HAXOXKICHHS
HAWIY4lIEero PeIICHNs B IPUKIIAIHBIX
3a7a4yax, Ui ONpeAeIeHUs] CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi UiH
rpaduKom

76

[TpuMeHeHHEe TPOU3BOTHOMN JJIS1 HAXOXKAEHUS
HAWJTYYIlIero pelieHus B MPUKIaJHBIX
3ajadax, JAJIs ONpeIeNIeHUs] CKOPOCTH
npoiiecca, 3aJJaHHOTro (OopMyIIoi UK
rpadpukom

77

[IprMmeHeHre mporu3BOIHOMN ISl HAXOXKICHUS
HAWIYYIIEro PEUICHUs B TPUKIIAIHBIX
3aJa4ax, ISl ONPeAesIeHUs CKOPOCTH
nporiecca, 3a1aHHOT0 (POPMYIION WITH




rpagpukoM

78

[TpumeneHne Mpon3BOIHON [T HAXOXKICHHS
HAWIY4IIEero PeIICHNs B IPUKJIATHBIX
3a7a4ax, IS ONPeIeNIeHHs CKOPOCTH
npotecca, 3aJaHHOro (OpMYJION HITH
rpadpukom

79

IIpumeneHnre npou3BOIHOM IS
HAXO0JKJICHUS HAWJIYUIIIEro PEIICHUS B
MIPUKJIAHBIX 33/1a4aXx, JJIsl ONPECICHHS
CKOPOCTH TPOIIecca, 3aJaHHOTO (OPMYJIIOi
WIN TpapuKOM

80

[IpumeHeHne Mpon3BOIHOM ISt
HaXOXKJICHNUS HAWTy4Ilero peeHus B
NPUKJIAJHBIX 33/1a4ax, Ul ONpeleIeHus
CKOpOCTH TIpoliecca, 3aJJaHHOT0 (popmMysioi
WK TpapuKOM

81

KonTponbHas padbora no teme
"[IpumeHeHne nponu3BoJHON"

22.03

82

TTocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs
ocieaoBareIbHOCTE. MOHOTOHHBIE
MMOCIEI0BATEILHOCTH

83

ApudmeTrnueckasi U reoMeTpuyecKas
nporpeccuu. Mcnonab3oBaHue Nporpeccuu
JUISI pEIIeHUs peallbHbIX 3a]a4
MPUKIIATHOTO XapaKTepa




84

ApudmeTrnueckast U reoMeTpUyecKas
nporpeccuu. Mcnonb3oBaHue mporpeccuu

JIIA peiCHuA PEaIbHBIX 3aJa4
IIPUKJIAAHOI'0 XapaKTepa

85

Apudmernueckas 1 reoMeTpUIecKas
nporpeccuu. Mlcnonab3oBaHnEe MPOTrPEeCcCHu
JUTSL PEUICHUs] PEATbHBIX 33124
NPUKIIQJHOTO XapaKTepa

86

ApudmeTrndeckast U reOMeTpUUYECcKas
nporpeccun. Mcnonb3oBaHue mporpeccuu
JUTS pEIICHUS peallbHbIX 3a]a4
MPUKIIATHOTO XapaKTepa

87

beckoneuHo yObIBaroI1as reoMeTpruecKas
nporpeccusi. Cymma 6€CKOHEYHO
yOBbIBaIOLIEH reOMETPUUECKON TPOrPeCcCUu

88

beckoHeuHo yObIBarolas reoMeTpuyecKas
Iporpeccusl. Cymma OECKOHEUHO
yOBIBaroIIei reOMETPUYECKOM MPOrpeccuu

89

CDOpMy.]'Ia CJIOKHBIX ITPOILICHTOB

90

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

91

KonTtponbHas pabora o Teme
«[locnenoBarenbHOCTH. ApupMeTHuecKas
Y TEOMETPUYECKAs IPOTPECUM

24.04




O0001Ienre, cucTeMaTH3aLus 3HaHUH 3a
92-100 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 9
a"gaimmsa 10 xmacca

101 HroroBast koHTpoIbHAs paboTa 1

O0001Ienre, cucTeMaTH3alUs 3HaHUH 3a
102 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 1
a"gaimmsa 10 xmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne
n/

I

Tema ypoka

KoanuecTBo 4acoB

Bce

ro

KonTpounb
Hble padoThbI

IIpakTuyec

KHe padoTbl

Jara
HU3y4eH

ud

DJIEKTPOHHbBIE

uudposbie
o0pa3oBareJib

HbI€ pecypchl

OyHKIMA,
CHocoObI 3aaHMs
byHKIHH.
B3aumuo
oOpaTHbIe

byHKIIIN

I'paduk pyskuuu.

O0mnacTp
oIpeJieNIeHus 1
MHOECTBO
3HAYEHUN
¢bynkuu. Hynu
GbyHKIHN.
[IpomexyTku
3HAaKOIIOCTOSTHCTB

a

YéTHrle n
HEYETHBIE

byHKIIUN

CreneHs ¢ 1EeJIbIM
MOKAa3aTelIeM.
CrangapTHas
dhopma 3anucu
JIEHCTBUTEILHOTO
qpciia




Hcnonp3oBanue
HOIXOISIIEH
(dhopmbI 3anucu
NENUCTBUTEILHBIX
Yypcen It
perieHus
MPAKTHYECKUX
3a7a4 U
MpEeACTABICHUS
JaHHBIX

CreneHHas
byHKIUS C
HaTypaJbHbIM U
HEIBIM
nokazarejneM. E¢
CBOMCTBA U

rpaduk

Apudmernaeckn
1 KOpEeHb
HaTypaJbHON
CTEEHU

CaolicTBa
apudmMeTHIecKor
0 KOpHS
HaTypaJbHON
CTETIeHU

CaoiicTBa
apupMeTHIeCKor
0 KOpHS
HaTypaJbHON
CTETEeHH

10

JleicTBus C
apudMeTHIeCKUM
U KOpHSAMU N—OH
CTEIEHU

11

JleicTBus C
apugMeTHIeCKUM
U KOpHSIMU N—OH
CTETICHU




12

Pemenue
MppalrOHAIbHBIX
YpaBHEHUU U
HEPABEHCTB

13

Pemenue
UPpaALMOHATILHBIX
ypaBHEHUU U
HEPABEHCTB

14

Pemenue
UppalMOHATIBHBIX
YpaBHEHUU U
HEPABEHCTB

15

CaoiicTBa 1

rpaduK KOpHS
NoW CTENEeHU

16

KonTponbhas
pabora o Teme
"Apudmerrueck
U KOpeHb N—OH
CTETICHH.
HppanmonanbHbl
€ YpaBHEHHUS U
HepaBeHcTBa"

17

Crernesn ¢
parroHaIbHBIM
[moKasarejieM

18

CaoiicTBa
CTEleHU

19

[Tpeobpa3zoBanue
BBIPAKECHH,
coJepaKaIIIX
panuoHaIbHbIE
CTETEeHH

20

[Tpeobpa3zoBanue
BBIPAKEHU,
coJiepKaIIIX
panMoHalbHbIE
CTENEHU




21

[IpeoOpazoBanue
BBIPAXKEHHUI,
coJIeprKalnx
paloHaIbHbIE
CTETEeHH

22

IlokazarenbpHbIE
YpPaBHEHUSA U
HEpaBEHCTBA

23

ITokazarenbpHbIE
ypaBHEHUSA U
HEpaBEHCTBA

24

IlokazarenbpHbIE
YpPaBHEHUS U
HEpaBEHCTBA

25

IToka3zaTennHEIC
YpaBHCHUA U
HCPAaBCHCTBA

26

IToxazarenbHbIe
YpaBHEHUS U
HEPABEHCTBA

27

TlokazarenbpHbIE
YpaBHEHUS U
HEpaBEHCTBA

28

IToxazarenbHble
YpaBHEHUS U
HEPABEHCTBA

29

ITokazarenpHast
bynkuus, eé
CBOMCTBA U
rpadux

30

IToxa3aTensHas
byHKIMA, €€
CBOMCTBA U
rpadux




31

IToxa3aTensHas
bynkuus, eé
CBOMCTBA U
rpaduk

32

Konrtponbnas
pabora o Teme
"Crenens ¢
paloHaIbHBIM
MOKa3aTeJIeM.
[TokazarenbHas
byHKIHS.
[TokazarenbHbIe
ypaBHEHUS U
HepaBeHCTBA"

33

Jlorapudm ymncna

34

Jlorapudm ymncna

35

JecsTuunable u
HaTypaJlbHbIE
JorapupMbl

36

JlecsaTuaable U
HaTypaJbHbIE
aorapudmsl

37

[TpeoGpa3oBanue
BBIPAKECHUH,

coJiepKalIX
J0rapuQmbl

38

[Tpeobpa3zoBanue
BBIPAKECHH,
coJepaKaIIIX
JorapupMbl

39

[Tpeobpa3zoBanue
BBIPAKECHU,
coJepaKaIIIX
sorapu@msl

40

[Tpeobpa3zoBanue
BBIPAXKEHHI,
coJieprKalnx
norapudMbl




41

[IpeobpazoBanue
BBIPAKEHHUI,
COJIepIKAIITIX
sorapuhMbl

42

[IpeobpaszoBanue
BBIPAKECHUM,
cofieprKaluxX
J0rapupMbl

43

IIpeoOpazoBanue
BBIPAKCHHUI,
CoJIeprKaIInX
sorapupMbl

44

[Ipeobpa3zoBanue
BBIPAKCHHUI,
CoJIeprKaIInX
sorapupMbl

45

Jlorapupmuueck
Ue ypaBHEHUS U
HEPaBEHCTBA

46

Jlorapupmuueck
H€ YpaBHEHUS U
HEPaBEHCTBA

47

Jlorapugmuueck
Ue ypaBHEHUs U
HEpaBeHCTBA

48

Jlorapupmuueck
H€ YpaBHEHUS U
HEpaBEHCTBA

49

Jlorapupmuueck
1€ YypaBHEHUS U
HEpaBEHCTBA

50

Jlorapudmuueck
Ue ypaBHEHUS U
HEpaBEHCTBA

51

Jlorapudpmuueck
W€ ypaBHEHUS U
HEpaBEHCTBA




52

Jlorapugmmuueck
Ue ypaBHEHUS U
HEpaBEHCTBA

53

Jlorapupmuuecka
s pyHKIH, €€
CBONCTBA U
rpadguk

54

Jlorapudmmuecka
g pyHKIMA, e€
CBONCTBA U
rpaduk

55

Jlorapupmuuecka
a QyHKIUSA, e€
CBOICTBa U
rpaduk

56

IIpeoOpazoBanue
BBIPAKECHU,
coJepIKaIIIX
J0rapuQMbl

57

Kontponbnas
pabota o Teme
"Jlorapupmuyeck
ast pyHKLuS.
Jlorapupmuueck
W€ ypaBHEHUS U
HepaBeHcTBa"

58

[TepBooOpazHasi.
Tabnuna
epBOOOPA3HBIX

59

[TepBooOpa3nasi.
Tabmuna
epBOOOPaA3HBIX

60

Hurerpai,

reOMETPUYECKUI
U puznyecKuit
CMBICI MHTETpaja




61

Hurerpai,
reOMETPUYECKUI
1 GU3UIECKUI
CMBICJI MHTETpaja

62

Wurerpai,
reOMETPUYECKUI
U pU3NUECKuit
CMBICJI HHTETpaJIa

63

Brrancnenue
WHTEerpaja 1o
dbopmyie
Herorona—JIeii0o

HUa

64

Brruucnenue
WHTEerpaja mno
dbopmyre
Herorona—Jleii0o

HUa

65

Brraucnenne
WHTErpaja mno

bopmyne
Hrrorona—Jleito

HHULA

66

Brraucnenne
MHTETpasa mo
dbopmyie
Hrrorona—Jleiio

HHUIIA

67

CucreMsl
JIMHENHBIX
yYpaBHEHUN

68

CucreMnl
JIMHENHBIX
ypaBHEHUH

69

Pemenune
MIPUKJIaAHBIX
3a/1a4 ¢
IIOMOILBIO
CUCTEMEI




JIMHEMHBIX
ypaBHEHUH

70

Pemenne
MIPUKJIaAHBIX
3a/Ja4 ¢
IIOMOILBIO
CHCTEMEI
JIMHEHHBIX
ypaBHEHUI

71

Cucremsl u
COBOKYITHOCTHU
LEJIbIX,
paloHATbHBIX,
HPpALMOHATBHBIX
, IOKa3aTebHBIX,
norapuMuuecKu
X YPaBHEHHU U
HEPABEHCTB

72

Cucremsl u
COBOKYITHOCTH
LENbIX,
palMOHAIbHBIX,
MPPALMOHATBHBIX
, IOKa3aTeIbHBIX,
norapuMUIecKu
X YPaBHEHHU U
HEPaBEHCTB

73

Cucremsl n
COBOKYITHOCTH
LEJIbIX,
paloHalIbHbIX,
MPPaLMOHATIBHBIX
, IOKa3aTeIbHBIX,
JorapupMHUECKU
X YPaBHEHUU U
HEPaBEHCTB




74

Cucremsl
COBOKYITHOCTH
LIEJIBIX,
palroOHATBHBIX,
UPPaIMOHATIEHBIX
, TIOKa3aTeJIbHBIX,
norapudmmuuecku

X YpaBHEHHU U
HEPABEHCTB

75

Hcnonb3oBanue
rpaukoB
byHKIMH 115
pelIcHus
YpaBHEHUH U
CHCTEM

76

Hcnons3oBanue
rpaduKoB
byHKIMN 175
pelieHus
YpaBHEHUU U
CUCTEM

77

[IpumeHeHne
YpaBHEHUH,
CUCTEM U
HEPABEHCTB K
PELICHUIO
MaTeMaTHYeCKHUX
3aJa4 U 3a7a4 U3
Pa3IUYHbIX
oOrnacrell HayKu
U peaIbHOU
KU3HU

78

KoHnTponbHas
pabota o Teme
"NHuTerpai u ero
IIPUMEHEHHUS.
Cucremsl
ypaBHeHUI"




79

Harypanbnsie u
LeJIbIEC YUCIIA B
3a/a4ax u3
peaIbHOM KU3HU

80

Harypanbnbie u
LIEJIbIEC YUCIIA B
3a/1a4ax u3
pEaTbHOM KU3HU

81

Harypanbhbie u
eJIbIe YnCcia B
3a/1a4ax u3
peaTbHOM KU3HU

82

[Tpuznaku
JETUMOCTH
LEJIbIX YUCEl

83

[Tpuznaku
JETUMOCTH
LEJIBIX YHCEII

84

[Ipu3naku
JEIMMOCTH
LEJIBIX YHUCEI

85

IToBTOpEHME,
o0o01enue,
CHUCTEMaTH3aITUs
3HAHUM.
YpaBHeHus

86

IToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs
3HAHUU.
YpaBHeHus

87

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HAHUU.
YpaBHeHus




88

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3anus
3HAHUU.
VYpaBHeHus

89

IToBTOpEHME,
0000111eHNE,
cucTeMaTu3aIus
3HaHUM.
YpaBHeHus

90

[ToBTOpEHHE,
0000111eHHE,
cucTeMaTu3alus
3HaHUM.
YpaBHeHus

91

[ToBTOpEHHE,
0000111eHHE,
cucTeMaTu3alus

3HAHUM.
Hepasencra

92

IToBTOpEHME,
0000111EHHE,
cucTeMaTu3alus
3HAHUM.
Hepasencra

93

IToBTOpEHME,
00001IeHHE,
CcHUCTeMaTU3alus
3HaHUM.
HepasencrtBa

94

IToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs
3HAHUU.
HepaseHctBa




95

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HaHuM. CUCTEMBI
ypaBHEHUH

96

IToBTOpEHME,
0000111eHNE,
cUcTEeMaTu3aIus
3HaHui. Cuctembl
ypaBHEHUI

97

[ToBTOpEHHE,
00001IeHNE,
CHCTEMAaTH3aIUsI
3HaHuil. OyHKUMH

98

[ToBTOpEHHE,
0000111eHHE,
CHCTEMaTHU3aIus
3HaHui. OyHKIMH

99

Hrorosas
KOHTPOJIbHAS
paborta

100

Hrorosas
KOHTPOJIbHAS
pabota

101

O600611IEHNE,
CUCTEMAaTH3aIIHs
3HaHUM 3a Kypc
anreOpbl U Hayvall
MaTeMaTHYeCKOT
o ananmsa 10-11
KJIaCCOB




O000mmenue,
CUCTEeMaTH3aIHs
3HAHUU 3a KypcC
102 | @reOpsl 1 Havai 1

MaTeMaTH4eCKOr
0 ananuza 10-11
KJIACCOB

OBIIEE

KOJIMYECTBO

YACOB I10 102 6 0

I[MPOT'PAMME

IleseBble OPUEHTHPHI PE3yJIHLTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOI'O 0011IEer0

oOpa3oBaHus.




[TposBIISIOIINIA MHTEPEC K YTCHHIO, K POTHOMY SI3BIKY, PYCCKOMY SI3BIKY H JINTEPAType Kak 4acTh
JyXOBH POCCHUHCKOTO 00IIecTBa.

JcTeTHYECKOE BOCMIUTAHME IleseBbie OpHEHTHPDI

Bpacrarsins ROSHIHEMIYGiecHHOCT OTCUECTBEHHOTO i MHPOBOTO HCKYCCTBA, HAPOIHBIX TPAIHIIHI H |

Bruqpso HIH AVBOMBIO B 68 19 MAGRHHEHFIS O ENIGH NI TP REFHBHGHH O Fia (MAEKFECHHOCTD) B
RO PHHARPE QDD OGS HANMIBHONKDOCH IR M AOBISEIBAE BIHP{IBOM COOOLIECTBE.

Oosneuinpos iy Yo KBS ERKOTDRIILOVYHIHAAT QDI ¥ QWY HOMY hianaile ReseiiPakenus B
SORP TR ABGTER FOPRXTHPO M cHGHIEQSITAH O BE It B JIEXSETES TIPOCBEIIEHNUS, POCCHICKOTO

QAT H O QR IARHIESKO A LR R O B AP CHTAS TRARSTB LI RUMBRAMS F A5 P ce.

IRBHSIHIEYoe BocnuTanue, popMHpoBaHHE KYJIbTYPbI 310POBbSI H IMOIHOHAILHOI0 0JIATOMOTYYH:

gOﬂBHﬂIOHII/H/I TOTOBHOCTD K BBIIIOJIHCHUIO OOA3aHHOCTCH I'PAKIAHHNHA F'OCCUU E)eanmaunn CBOUX
HUMAOIWH HEHHOCTL KU3HH, 3JO0POBbLA U OC30IIACHOCTHU, 3HAYCHHUEC JIMIHBIX S/ HJIMKU B COXPAaHCHUU 3

EBB YR R AR SRR R RSB ARERDR SRS M rom wmene B nHdopManmonHOi cpes

BRIBAAIOHHH YETRTSH HoORShOBEH PHSP AP b IRATR MY A5ETRENM3NE, TeppOpH3Ma, |
r W%ﬁﬁ@ﬁ%ﬁ&ﬁﬁ%@aP@Wﬁ%&i@ﬁ&ﬁ@ﬁ%ﬂ%ﬁ)B TOM YHCIIC
PDd B ad %1 TU _

A 1OTHEOICHU Y aIKOroag. HAapKoO

NEO) A BeobhUuaTtie BPpeHEBLX DUBE KK o 1 QK
1T eled e FHEOS-BRSEN S, Bpena Ui PU3MUECKOTrO U ICHXUYECKOTO 3710POBbSL.

Y osraHimis b COBMORATH MBI RO 3T HMOEICHQTHMOEAIDIEIRHBIEH CROO SN IR0 H IARH), €TPCHDHIIHLLL

OMOIIMOHAJIbHBIN COCTOSAHUCM.
POABIIAIOIINHN YBAKCHHUEC K HCTOPUUCCKOMY U KYJIBTYPHOMY HACJICAUIO CBOCTO U APYTUX HAPOAOB

Pocc nddaren(kapiii EpmITmp s apa FOBCH EOKNIBHE [0OX] BAGHBNG, CIHpEPMAIlMOHHBIM U IIPUPOIHBIM
_ YCIIOBHSM

2

nOCHRAIOR TR, RS TATR SO ERY IR s Ry BB TP SEpeS o

H OHBHHEMHK,HHTC&CC KI1I aKTI/I‘leCKOM)%/' I/IB‘F"{CHI/IIO II O(EGCCHﬁ 4! T&Yﬂacgaznanoro poaa, B TOM
WHUMAKONIINHU YI9aCTUE B MCPONPUATUAX [TATPHUOTUYCCKOU HAITPABIICHHOCTH.

HACH B ATAMARL LI RIITQIrrrry

AYICJT lllJ\/,Ll,lVl\/ TODIA SITanyirl.

JlyXOBHO-HPABCTBEHHOE BOCIINTAHHE

—+
CTH.

H yCIEeNIHON po¢heCcCHOHATBLHON caMopeann3alii B pOCCUCKOM OOLIECTBeE.

VYyacTByronuii B peieHNH MPaKTHIECKUX TPYAOBBIX JIel, 33/1a4 (B ceMbe, 0011eo0pa3oBaTeIbHON
OpraH TEXHOJOTHYECKON U COLMAIbHON HAPaBICHHOCTH, CTIOCOOHBIM MHUIIMUPOBATH, INIAHUPOBAThH U
CaMOCTOS ICTEIBHOCTb.

Bripaxaromuii roTOBHOCTb K OCO3HAHHOMY BBIOOPY U TOCTPOEHHUIO UHIUBUAYAIbHON TPAEKTOPUU
00pa3 y4€ToM JIMYHBIX U O0IIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

IKOJOrHYecKoe BOCIIUTAHUE




3HaIOUMI U yBaXKAIOIINI JyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO Hapoja, OPUEHTUPOBAHHBINA Ha JyX
HOPMBI Hapo10B Poccuu, poccuiickoro o0IecTBa B CUTyaIMsX HPaBCTBEHHOTO BEIOOpA (C y4ETOM
HAIMOH [IPUHAJJIEKHOCTH).

Beipaxaroniuii ToTOBHOCTb OLIEHMBATh CBOE IIOBEIECHUE U IIOCTYIIKH, TOBEACHNUE U TIOCTYIIKH IPYIUX JIK
POCCHMCKHX AYXOBHO-HPAaBCTBEHHBIX LIECHHOCTEN U HOPM € Y4ETOM OCO3HAHUS IIOCIIECICTBUM ITIOCTYIIKOB.

BBIpa)KaIOH_IHﬁ HEMIPUATHEC aHTUT'YMAaHHBIX WU aCOHAJIBHBIX ITOCTYIIKOB, ITIOBCACHU A, IIPOTUBOPEHAIIINX
TP HPpaBCTBEHHBIM HOpMaM U HECHHOCTAM.

CO3HaIOH.[I/II71 COOTHOIICHHUEC CBO6OIILI 1 OTBETCTBCHHOCTU JIMYHOCTHU B YCJIOBUAX MHAUBUAYAJIBHOI'O U 00
3HAYCHHUEC U ICHHOCTb MCKHAIIMOHAJIbHOI'0, MCKPCIIUTHUO3HOI'O COTJIaCHUA HIOI[Cﬁ, HapoJ0B B POCCI/II/I,
YMCHO HApOOOB, BGPOHCHOBCHaHHﬁ.

IIposiBnsromuii yBaKeHUE K CTapIINM, K POCCUNMCKUM TPAJIULHOHHBIM CEMENHBIM LIEHHOCTSIM,
MHCTUTYT JKECHILUHBI JJI CO3[JaHUs CEMbH, POKJICHUS U BOCIIUTAHUS IETEH.

[MoHuMaroIIMi 3HAYSHUE U TII00ATBHBIN XapaKTep SKOJOTHYECKUX MPOOIeM, MyTeH UX PeIIeHHs,
3HAYEH YEI0BEKA, OOIIECTBA.

Co3zHarmui CBOI0 OTBETCTBEHHOCTh KaK rpaskJaHIHA U TOTPEOUTENS B YCIOBUSIX B3aUMOCBSI3H
MIPUPO/] COIIMATILHOM CPE]I.

Bripaxaromuii akTHBHOE HENPUSTHE ACHCTBUI, IPUHOCSIINX BPEl IPUPO/IE.

OpI/IeHTI/IPOBaHHHﬁ Ha MPUMCHCHUEC 3HAHWUM €CTECTBCHHBIX U COIIMAJIBHBIX HAYK IJId PCIICHHA 3a1a4 B
O INTAaHUPOBAHHWA CBOUX IMOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCJ'IeI[CTBI/II\/’I JJIA OKPY)KaIOH_ICﬁ CpCabl.

y‘laCTBYIOH_II/Iﬁ B HpaKTquCKOﬁ ACATCIIBHOCTHU 3KOJIOFI/IIICCKOI>'I, HpHpO,Z[OOXpS.HHOfI HaITpaBJICHHOCTHU.

HCHHOCTI/I HAYYHOI'O IMMO3HAHUSA

Bripakaroiuii mo3HaBaTeIbHbIE HHTEPECHI B PA3HBIX MIPEIMETHBIX 001aCTAX C yUETOM
WHJVBHTYAIbHBIX JTOCTUKEHUN.

OpHeHTUPOBAHHBIN B I€ATEIHLHOCTH Ha HAyYHbIE 3HAHHS O IPUPOJIE M OOIIIEeCTBE, B3AUMOCBSI3SIX
YEJIOBEK CPE/ION.

Pa3BuBaronuii HaBBIKM UCIOJIB30BAHUS PA3TUYHBIX CPE/ICTB MO3HAHUS, HAKOIJICHUS 3HaHUH 0 MUpe
(s13BI 1€ATENBHOCTD B MH(OPMAITMOHHOMN, IIU(POBOIL cpere).

I[CMOHCTpI/Ip}/'IOIJ_II/Iﬁ HaBBbIKHU Ha6ﬂI0,Z[eHHﬁ, HaKOIIJIICHUA (I)aKTOB, OCMBICJICHHA OIIBITA B
CCTCCTBCHHOHAY IIO3HAHUA, HCCIIeI0BATEIbCKOMN eI TEILHOCTH.

ILnanupoBaHue MepONPUATHII BOCIMTATEIbHOM PadoThI 110 NMpeaMeTy.

MecsII ceHTsI0p | OKT0ph | HOSOPD nexabpb | sSHBapb ¢deBpanp | mapT anpenb Mail KaHUKYJI

b bI
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1.

KOHTPOJIbBHAA PABOTA Ne 1

BapuanTt 1
3azaer U yKasaHHOe MpaBuWyIo GyHKUIUO y = f(x):
-x, ecin -2 < x < 0,
Jx -1, ecmm x > 0;

x?, ecim 0 < x < 2,

1) f(x) = {

2) f(lx) = {

B ciy4yae mosioKuUTEJBHOI'O OTBETa:

a) HaiiguTe obsacTh ompejaesieHusa (HyHKIUN;

0) BeIYMCINTE 3HAYeHUA GyHKUuU B Toukax 0, 1, 3, —-1;
B) nocTpoiiTe rpaduk GyHKIMH;

r) HaAuTe IIPOMEXKYTKU MOHOTOHHOCTU (DYHKIIUH.

x+1, ecniu x = 27

. Uccnenyiite pyEKOMIO Y = —% + 4x® Ha 4eTHOCTb.

Ha 4yucioBO# OKPYXKHOCTU B3ATHI TOUKH M (2—;), N (%) Haii-

AUTe Bce umcya f{, KOTOPhIM HA AAHHON OKPYXXHOCTH COOTBET-
CTBYIOT TOYKH, NMpuHaadexamue nyre MN. Caenaiite yeprex.

. 3azaiiTe aHATUTUYECKH U IOCTpoiTe rpaduk GyHKIUM y = f(x),

y Koropoit E(f) = [1; +0o0).

Haiinure dynxmuio, obpatayio dyEknuu y = 2 — x°, x > 0.
ITocTpo¥iTe Ha OgHOM YepTexe rpaduKH 3TUX B3aUMHO obpart-
HBIX (QDYHKIHIA.



KOHTPOJIbHAS PABOTA Ne 1

Bapuanr 2
1. 3agaer Ju yKasaHHOe IpaBuio GyHKUMO Yy = f(x):
1) (%) -x+ 2, ecn -3 < x < 0,
) f(x) =
J; + 2, eciiu x 2 0;
2) f(x) X -2, ecnu x < 2,
X) =
x+1, econ 2 < x < 4?7
B caydae mOJIOXKUTEJIBHOTO OTBETA:
a) HaiiauTe obsacTh onpenesieHUA (PYHKIUAU;
6) BeIUMCINTE 3HAUEHUS (PYHKI UM B TouKax —4, -2, 0, 4;
B) mocTpoiiTe rpaduk (QPyHKIIMM;
r) HaAUTe IPOMEXKYTKH MOHOTOHHOCTHA (DYHKIIMH.

2. UccnenyiiTe GyHKIUIO Y = Jx — 3 + x? Ha YeTHOCTb.

3. Ha 4nci0BOi OKPYKHOCTU B3ATHI TOUKU M (-%), N (%) Haii-
JUTe BCe YUcJa f{, KOTOPBIM HA AAHHOM OKPY’KHOCTH COOTBET-
CTBYIOT TOUKM, npuHagiIexamue ayre MN. CpenaiitTe ueprex.

4. 3ajpaiiTe aHATUTUYECKU M IIOCTpOiiTe rpaduk GyHKIuU y = f(x),
y Koropoit E(f) = (—o0; —3].

5. Haiigure dysKmuio, obparayio dyskmuun y = x° + 7, x > 0.

IMocTpoiiTe HA OAHOM uepTeXKe rpaMKU dTHX B3aMMHO oOpaT-
HBIX (DYHKIUHA.




KOHTPOJIBHASA PABOTA N 2
BapuanTr 1

. Beluuciure:

a) sin 57“;
6) tg

- n,
B) COS 6 ctg i

3n
4

n) sin 510° — sin 270° ctg 270°.

r) tg 37" cos + ctg (-%) sin %;

24 _ sin®¢
. YIIpocTaTe BhIpasKeHue cos® ¢ GOt
. Pemure ypaBHeHue:
a)sint = %;
. (= _ B
6)s1n(5+t) =-5
. A3BecTHO, uTO ctg (t — 1) = —% 7 -2’! <3< W

Haitgure:
a) cos (%15 - t);

6) cos (® + t).

. Pacnosio)xuTe B mopsAKe BO3pacTaHUA CJIEAYIOIIHe YHCJAa:
a=cos6; b=cos7; ¢c =sin6; d =sin 4.



KOHTPOJIbHASA PABOTA N: 2

BapuanT 2
. Beruncaure:
_—
a) sin 87’
11m).
o) tg (15")
B) cos T + ctg %’-‘-;
r) tg % ctg (-%) + cos 3—; sin %;

n) sin 405° + cos 225° tg 225°.

. 2 cos’t
. YrnpocTuTe BRIpa)KeHue sin®t — e
. Pemure ypaBHeHwue:
a)cost = %;
m, )-8
6)cos(§+t) =g
. UsBecTHO, qToctg(3—2“+t)=§ u g € PEX

Haiigure:
) t (3 - t)
6) tg (3m + ¢).

. Pacnosio)kute B mopsaake yObRIBAaHMA CJEAVIOMINE YHCIa:
a=sin3; b=sin2; ¢ =cos 3; d = cos 4.



KOHTPOJIbHASA PABOTA N 4

Bapuanr 1
. Beruuciure:
a) 2 arcsin % - % arctg J3;
6) ctg (arccos-;: + arcsin é)

. Pemure ypaBHeHue:
a) 3sin’x + Tcosx — 3 = 0;
6) sin?x — cos x sinx = 0.
14 1

. Haiiznre KOpHM ypaBHEHHs Sin (2x - E) = ng IIpUHALJIeXa-

IIye IIOJYUHTEPBATY (0; -325]

. Pemnre ypaBHeHHe sin (n: + %x) - sin (3—2" - %x) = 0.

. Pemnre ypasuenue 3 sin’ x — 4 sin x cos x + 5cos’x = 0.



KOHTPOJIbHASA PABOTA N 4

Bapuanr 2
. Beruucaure:
a) 3 arcctg (___\/_5_) + 1 arccos [2—;
3 2 2
V31 1
6) tg (arccos 5 5 arcctg p:

. Pemure ypaBHeHue:
a) 2cos’x + 5sinx — 4 = 0;
6) sin? x + cos x sin x = 0.

. HaliguTe KOpHM ypaBHEHHS COS (3x - g) = %, NpUHALIeMXKAa-

mye NOJIYHHTepBaly (TC; §2£].

. Pemure ypaBHeHME J3 cos (r - 2,5x) + cos (-’25 - 2,5x) =0.

. Pemmure ypaBrenwue 3 sin’ x — 8 sin x cos x — 4 cos® x = -2.

KoHmponeHasa paboma Ne4



BapuanT 1

1. Beiyucaure 1, 5 u 100-# uneHBl 1IOCJEA0BATEIHLHOCTH, €CJIH ee
2n — 1
n

n-i 4ieH 3agaerca popmysoi x, = (—1) .

2. IlpeacrasbTe GECKOHEUHYIO IEPUOANYECKYIO JECATUIHYIO ApP0o0b
1,(18) B Buae 0OLIKHOBEHHOH ApOOH.

3. Haiizutre npousBOAHYI0O QYHKIIWM:
= _ 3 _ ..

a)y=5xt—2x3 + Bx i

0) y = 2\/; + % sinx — 3tg x;

B) y = Jx(5x — 3);

X

Dy=wi1

4. Hadizure yrioBoi KoahpuueHT KacaTeJbHOM K rpaduKy QyHK-

ouu y = -3 sin 2x + 5 cos 3x — 7 B Touke ¢ abcouccoit x, = g

5. lokaxkure, uro dynKnus y = (2x + 3)° yaosneTBopseT cooTHO-

menuio 3y = (2x + 3)° - J%



1.

2.

3.

Bapuant 2

Briuucaure 1, 7 u 200-#1 uneHs! OCAEAOBATEIBHOCTH, €CJIHU €€
n-it unen sagaercs opmynoi x, = (-1)"* (2 + 3n).

IIpeacraBeTe GECKOHEYHYIO IEPUOAUYECKYIO AECATHYHYIO AP00h
2,(27) B Buie OOBIKHOBEHHOM ApoOH.

Haiizure npou3BoAHYI0 QYHKIMM:
a) y = Tx® + 3x* — 7—5x- + 4;

6)y= -3Jx + %cosx- % ctg x;

B) y = Vx(-2x + 1);

I‘) y= xzx_ 1'

. Hajinure yriioBoit KoadduIUeHT KacaTeNbHOM K rpaduky QyHK-

num Yy = —7 cos 3x + 2 sin 5x — 3 B Touke ¢ abcuuccoit x, = g

. Jokaxkure, uro pysruua y = (2x + 5

)'° yaoBIeTBOpAET COOTHO-

menuio 8000y'°(2x + 5)'7 — (v)* = 0.



KonmponsHas paboma Ne6

BapuanT 1
1. Hadigure HauMeHbIiee 1 HauboJbilee 3HAYCHUA PYHKIUM:

a)y= 533- = gx"’ + 6x + 10 Ha orpeske [0; 1];
6) y=cosx — J3 sin x na orpeske [-m; 0].

2. Haiigure auarosHanb NpsAMOYTrOJbHUKA HaubGOJbINed NJIOIAAH,
BIMCAHHOIO B IPAMOYIOJIbHBIA TPEYrOJbHUK ¢ KaTeTaMu 18 cMm
u 24 ¢cM U MMEIOIIero ¢ HUM o0Iui mpsMoOi yroJ.

. x® - 3x, ecitu x < 0,
3. Uccnenyiite GyHKOUIO Yy = | |
sinx,ecotu 0 < x <71

Ha MOHOTOHHOCTB U 3KCTPEMYyMHBI.

1
4. Ilpu KaKuX 3HAYEHUAX IapaMeTpa a YypaBHEHHe 3 P-x-1=a

uMeeT TPU KOpHA?

Bapuanr 2

1. Haiigure HauMeHbIllee U HauboJsibiiee 3HAYEHUA (PYHKIIUU:
a) y = 3x' + 4x® + 1 Ha oTrpeske [-2; 1];

6) y = 2 sin x + sin 2x Ha oTpeske [0; 3?“]

2. B npsaMoyrosnbHOM TpeyrojbHUKe ¢ Kkareramu 36 u 48 Ha rumo-
TeHy3e B3fAiTa TO4YKa. VI3 Hee IpoBeAeHBI IpsAMbIE, N1apaslielb-
Hele KaTeraMm. Ilonyduncsa NpsaMOYroJbHUK, BOIMCAHHBIN B JaH-
HBIA TpeyroJbHUK. I'1e Ha runoTeHys3e HalO0 B3ATH TOYKY, 4TO-
OBl ILIOIAABL TAKOI'O NPSAMOYI'OJbHUKA ObLia HauboJbIIeH?

2cosx + x, eciu 0 < x < T,

3. UccrnenyiiTe GyHKIOUIO Y =
AERYATe, (YIS, Y {x3+x+2,ec.rmx<0

Ha MOHOTOHHOCTB H 3KCTPEMYMEI.

4. TIpu KaKuX 3HAYEHUAX NapaMeTpa a ypaBHeHUe gxa ~bx-2=0

“MeeT ABa KOpHA?



Kputepuu n Hopmbl OL,eHKK 3HaHMK No npegmeTy lMpegmeTHbie
pe3ynbTaTtbl 06yyeHMA 06y4aloWMXCA OLEHMBAKOTCA COrNACcHO
MonorkeHunto «O6 oLEeHOYHON AeATeNIbHOCTU 0byYatoLWmXca
OCHOBHOro obuiero 1 cpeagHero obuiero obpasosaHmsa no Proc
MBOQOY «I'mmHazma Ne8» r. [na3osa YP».






