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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas nporpamma ydueOHOTO mpeamera «Anredpa u Hadaisa MaTeMaTU4ecKOro aHaJln3a»
0a30BOr0 ypOBHSI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA JUISl OOYJarOIIUXCs,
COJIEpIKaLIUXCs B UCIIPABUTEIbHBIX YUPEKICHUAX, PACIION0KEHHBIX HAa TeppUTOpUn Pecryonnku
KOMI/I, B YHUCJIO KOTOPBIX BKJIKOUCHBI UCHPABUTCIBHBIC KOJOHHMU U CJICACTBCHHBIC H30JIATOPLL
VYnpasnenus deaepaabHON CITy:KObl HCTIOTHEHUs Haka3anuii mo Pecmybnmke Komu (manee — UY
YOCHUH).

[Iporpamma ydeOHOTO Kypca «Anre0Opa M Hadaia MaTeMaTHYECKOTO aHaln3a» 0a30BOTO
ypoBHs s oOydarommxcs 10 —11  kmaccoB paspabotana Ha ocHoBe DenepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEJHEro OO0Imero oOpa3oBaHHs, C YIETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHMM, MPEABABISEMBIX K MaTeMaTHYeCKOMY O0Opa3OBaHHIO, U
TpPagUIMiA pOCCUiiCKoro oOpa3oBaHus. Peamm3anusi mporpaMMbl 00eCIIEUMBAET OBJIAJCHHE
KIIFIOYEBBIMU KOMIICTCHUUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIUXCsl.

Peanuzarus paboueii mporpaMMbl yaeOHOTO TTpeIMeTa «Asrebpa 1 Hayaja MaTeMaTHIECKOro
aHayM3a» OCYIIECTBISIETCS Cpeau oOydarommxcs, coaepxkanmxcs B MY, 4Tto 00BEKTHBHO
00s3bIBaCT y4HTENEH OCYIIECTBIATH OOpa30BaTENbHYIO AEATENBHOCTh C yYETOM CIEeIU(PUKA
(YHKIIMOHUPOBAHUS UCTIPABUTENbHBIX yupexaeHni. OHa U3 OCHOBHBIX 0COOEHHOCTEN BEACHUS
00pa30BaTeNIbHON 1€ATEIbHOCTH B YCIOBUAX UCIPABUTEIbHBIX YUPEKACHUN COCTOUT B TOM, UTO
e€ ydyeHUKH (AKTHUECKHU CYIIECTBYIOT B JBYX pPEaJbHOCTSIX — C OJHOW CTOPOHBI, JIMIIA,
HapyIIUBIIIKE 3aKOH U coiepxkamuecs B 1Y, ¢ 1pyroi — 3To ydeHUKH, KOTOPbIE 00513aHbI, MPEXK/IC
BCEro, COOJII0O/IaTh PEXUMHBIE TPeOOBAaHMSI M YTBEPXKIEHHBIN pacrnopsnok mHs MY. Otum Bo
MHOTOM onpenensorcst (GopMmbl paboOThl U ydeOHbIE Menaroruueckue TexHojoruu. Huskuit
CTapTOBBIM MMO3HABATENbHBIN YPOBEHb, HECOOTBETCTBHE OHOJIOTMYECKOTO BO3pacTa Kiaccy
o0y4eHus (kateropus oOydaronuxcs cocrasiset ot 13 mo 30 ner), HemocTaTouHass MaTEPHATBHO -
TeXHUYecKass 0aza HCIpaBUTEIbHBIX YUpeKIeHHH, oTcyrcTBUE ceTu «MHTepHeT» B y4eOHBIX
KJlaccaX M TPYIHOCTH MPOHOCA 3JIEKTPOHHBIX HOCHUTENEH Ha pEeXUMHYIO Tepputopuio NV,
TpyIOBas 3aHATOCTh OOYYalOIIUXCS Ha NPEANpPUATUAX COOCTBEHHOTO IPOM3BOJICTBA
UCIPABUTENbHBIX YUPEKICHUHN SABIAIOTCS OOBEKTUBHBIMU MPEMATCTBUSIMH JJISl UCIIOJIb30BAHUS
TPaAULUOHHBIX POPM pabOThI, OOLIEIPUHATHIX AJIsi 00pa30BaTEeNbHBIX YUPEKICHUN.

Orpann4yeHHOE KOJUYECTBO YU4E€OHBIX NMOMEUICHHH B MCHPABUTEIBHBIX YUPESKICHUSIX U
HEO0OXOIMMOCTh COOJIIO/ICHUSI PEKUMHBIX TPeOOBAHUM, MCKIIIOYAIOT BO3MOXHOCThH MPOBEACHUS
1ab0paTOPHBIX U MPAKTHYECKUX paObOT HA YUeOHBIX 3aHATUAX 110 MIPEIMETY.

C y4eToM MMEIOMUXCsl 0COOEHHOCTEH, B COOTBETCTBHH C TPEOOBAaHUSAMU JICHCTBYIOLIETO
3aKOHOJATEeNLCTBA OOyYEHHUE OCYILECTBISETCS B OYHOM, OYHO-3a0YHOM M 3a04HOM (popmax B
COOTBETCTBUU C YUCOHBIMHU IJIAHAMU U KaJ€HAAPHO-TEMATUYECKUM IJIAHUPOBAHUEM.

HEJIX U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Havaia MaTeMaTHYECKOTO aHalIM3a» SBISETCS OJHMM U3 HauOojee
3HaYMMBIX B MpOrpaMMe cTapiieil IIKOJbI, IMOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreYnBaeT
MHCTPYMEHTAJIbHYI0 0a3y A M3y4eHUs BCEX €CTECTBEHHO-HAy4HBIX KypCOB, a C Jpyroi
CTOPOHBI, (QOPMHUPYET JOTHYECKOe U aOCTpaKTHOE MBIIIJICHUE YYalIUXCsl Ha YpPOBHE,
HE00X0AMMOM JJIs1 OCBOEHUS KYpCOB HH(POPMATUKH, 00IIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN HAayKH,
KoTOopast (popMyaHpyeT CBOM AOCTHXKEHHSI B MaTeMaTHuecKoi (opme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHAlIM3a 3aKJaJ(bIBa€T OCHOBY JUISl YCHEUIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OUOJIOT MU, TOHUMAHUS OCHOBHBIX TEHACHIINI SKOHOMHUKHI
U OOILIECTBEHHOW JKU3HH, TMO3BOJSET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(QPOBBIX U
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KOMIIBIOTCPHBIX TCXHOJIOIUAX, YBCPCHHO HCIIOJIb30BATh UX B HOBCCIIHCBHOfI )ku3HU. B TOXE
BpEMsA OBJIAICHUC a6CTpaKTHBIMI/I N JIOTUYCCKHU CTPOTUMH MATCMATHUYCCKUMHU KOHCTPYKIUAMU
Pa3sBUBACT YMCHHC HAXOJUTh 3aKOHOMCPHOCTH, 00OCHOBEIBATh HMCTHHHOCTH YTBCPKACHUA,
UCTOJB30BaTh 00O0OIIEHHE M KOHKPETHU3aLHUIo, a0CTparupoBaHHEe M aHAJIOTHIO, (OPMHPYET
KpCaTUBHOC U KPUTUYCCKOC MBIIIJIICHHUEC. B XO0AC U3YydYCHUMA aJIFe6pr 1 HaydaJl MaTEMaTU4YCCKOI'O
aHaJIM3a B CTApLIEH IIKOJIE y4YallMecs IO0Jy4aroT HOBBIM OIBIT PEIICHUs NPUKIATHBIX 3a/1ad,
CaMOCTOSITEIBHOTO ~ TIOCTPOCHMSI ~MAaTEMaTHYECKHX MOJENEeH pealbHBIX CUTyalllid |
MHTEpPIPETALMM IIOJIYYCHHBIX PpEIICHHM, 3HAKOMATCS C IPUMEPAMM MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B MPHUPOJIC, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCA MATEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOPpaMU.

Kpr 06J1a)1aeT 3HAYUTCJIIbHBIM BOCIIUTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpBIﬁ PCAIN3YCTCA KaK
gyepe3 ydeOHbI MaTepHal, ClIoCOOCTBYIOMNN (GOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky yueOHOW IesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSITEIbHOCTH, aKKypaTHOCTH,
HpOZ[OJI)KHTCJ'IBHOfI KOHUOCHTPAIM BHUMAHUA U OTBETCTBCHHOCTHU 34 HOJ'Iy‘ICHHI:IfI PE3YIbTAT.

B ocHoBe mertommkm oOy4eHus anreOpe M HadaliaM MaTeMaTHYeCKOTO aHaM3a JICHKHT
JEeSITeIbHOCTHBIN IPUHIUI 00y4YeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayalia MaTeMAaTUYECKOTO aHAJIN3a» BKJIIOYAET CIIEAYIOIINe
coJiep)KaTelbHO-MeToau4eckre JUHUM: «Yucna u BelUMCIeHUs», «DyHKIuuM u rpaduxmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauama mMaTeMaTn4eckoro aHaimu3a», «MHOKECTBA M JIOTHKAY.
Bce ocHOBHEIE COACPKATCIIBHO-METOANICCKUEC JIMHUNU H3YYAIOTCAd Ha MPOTIKCHUU ABYX JICT
oOy4eHHsT B cTaplieid MIKOJIe, eCTECTBEHHO JOMOHSSI IPYr Apyra W IOCTEIIEHHO HACHIIAsCh
HOBBIMH TEMaMU U pasaciiaMu. ﬂaHHBIfI KYpC SABJIACTCA MHTCIPAaTUBHBIM, ITIOCKOJIBKY O6T)€}II/IH$[€T
B ce0e coJiepKaHWe HECKOJbKHX MaTeMaTHYeCKUX TUCIHIUIMH: anreOpa, TPUTOHOMETpPHS,
MaTeMaTU4eCKUil aHalIu3, TeOpUsi MHOXKeCTB U Jp. [1o Mepe Toro kak ydariuecs oBl1aJeBarOT BCE
Ooylee IIMPOKUM MATEMaTHYECKUM alllapaToM, y HHUX IOCIEN0BaTeIbHO (QOpMHUpYETCS U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYI0 MOJIENb PEAIbHOW CUTYalluH, IPUMEHSTh
3HaHUs, NOJyYeHHbIE B Kypce «Anrebpa ¥ Hadalga MaTeMaTHYECKOIO aHalIW3ay», IS PEeLIeHUs
CaMOCTOSTEJIBHO C(OPMYIMPOBAHHON MaTEeMAaTUYECKOM 3adayuu, a 3aTeM HHTEpIpPETHPOBATh
MOJIy4YE€HHBIN pe3yJbTar.

ConeprxaTenpHO-MeTOAMYECKast TMHUA «HHCna U BBIYMCIIEHUS 3aBepIlaeT (GopMUpOBaHHE
HaBBIKOB MCIIOJIb30BaHUS JI€HICTBUTENBHBIX YHCEN, KOTOpOE ObLJIO HAYaTO B OCHOBHOM LIKoJie. B
cTapiied mKoje ocoboe BHMMaHHUE yAenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0sl UCIOJIb30BAaHHE PA3IMUYHBIX (POPM 3alucCU AECHCTBUTEIHLHOIO
qHcaa, YMEHUE pPAlUOHAIbHO BBINOJHATH JEHCTBUS C HUMM, JejaTh NPHUKUAKY, OLEHUBATh
pesynbrar. OOydaromuecs: MOJy4YaroT HaBbIKM NPUOIMKEHHBIX BBIYUCICHHUM, BBIIOJHEHUS
JEUCTBUI € 4MCIaMM, 3allMCAaHHBIMM B CTaHJApTHOM (hopMe, UCIOJb30BaHUS MAaTEMaTHYECKHX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUIH.

JIunus «YpaBHEHMsI U HEPABEHCTBA» pEANM3yeTcs Ha HPOTSDKEHUM BCero oOydyeHHs B
CTaplliell WIKOJIe, TOCKOJIbKY B KaXIOM paszjeie IporpaMMbl IPESyCMOTPEHO pelleHne
COOTBETCTBYIOLIMX 331a4. O0ydaronuecs OBIaIeBal0T pa3IndYHbIMU METOJaMH PELICHUS LEIIBIX,
palnMoHaIbHBIX, UPPALMOHAIBHBIX, IOKAa3aTeIbHbIX, JOrapu(MUUECKUX U TPUTOHOMETPHUUECKUX
ypaBHEHUH, HEPABEHCTB U MX cUcCTeM. [loyueHHbIe YMEHUS MCIIOJIBb3YIOTCS TIPU UCCIIEJOBAHUU
(GyHKIMH ¢ MOMOIIBIO MPOU3BOJHOM, pelIeHUH MPUKIAAHBIX 3ajad W 3ajady Ha HaXoXXIEeHUe
HauOOJIBIINX U HAUMEHBIIUX 3HaueHUH ¢yHKiuu. JlaHHas cojepikarenbHas JMHHUS BKIIOYAET B
ce0s Takxke (POpMUPOBAHHE YMEHUH BBIIOJIHATH pacu€Thl 1o opMyliaM, Ipeodpa3oBaHUs LETbIX,
palnMoHaANbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaKkkKe BhIpaKEHUI,
coJiepKalux creneHu M Jorapu¢mel. braromaps u3ydeHuio anreOpandeckoro marepuana
MIPOUCXOJUT AajbHEeHIee pa3BUTHE aITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS YYaIuXcs,
(bopMUpYIOTCS HaBBIKM JETYKTUBHBIX PACCYKJEHHUH, paboThl C CHMBOJIBHBIMU (OpMaMHy,
NPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PABEHCTB W HEpaBEHCTB. Anredpa
npeuiaraet 3 ¢eKTUBHbIE HHCTPYMEHTHI /ISl PEeLIeHNs MPAKTHYECKUX M €CTECTBEHHO-HayYHbIX
3aJa4, HarJIaJHO AEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KakK SI3bIKa HAYKH.
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CopnepxaTtenpHO-MeToAMYecKast TUHUS «DyHKIMU U TpaduKW» TECHO MEpEeIuIeTaeTcs ¢
JPYTUMH JIMHUSIMU KypCa, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1a€T MOCIIEI0BATEIbHOCTD U3yUEHUS
MaTepuana. VM3ydeHue CTeneHHOH, MoKa3aTelbHON, JIOrapu(MUIECKOH U TPUTOHOMETPUUYECKHIX
(byHKIMH, UX CBOWCTB U rpadUKOB, UCHOIB30BaHUE (PYHKIMU A7 peLICHHs 334ad U3 JAPYTHX
y4eOHBIX MPEIMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KaK C MaTEMAaTUYECKUM aHAJIN30M, TaK U
C pelIeHneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAaHUE yAeseTcs (opMHUPOBAHUIO
YMEHHS BbIpaXXaTb (GOopMyJaMu 3aBUCHMOCTH MEXKJY Pa3jIMUYHbIMH BEJIMYMHAMM, HCCIIEI0BATH
MOJTy4eHHBIE (DYHKIH, CTPOUTH MX TpapuKu. MaTepuan 3Toi coaepKaTebHON JTMHUN HaIlleJeH
Ha pa3BUTHE YMEHUH M HABBIKOB, MIO3BOJISIOLIUX BBIPAXKATh 3aBUCUMOCTU MEXY BEIMUMHAMU B
pa3nUYHON QopMe: aHATUTUYECKOU, Tpadudeckoil U cioBecHOW. Ero m3ydeHue crocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0 M KOHKpPETHU3AIluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHUA «Hauana mMareMaTH4ecKoro aHajan3a» IMO3BOJSET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJHBIX 3a/1a4, JOCTYIHbBIX 00yJaromumMcs, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpa@uku QyHKIUHN, ONPEaensaTh UX
HauOOJbIINE ¥ HAUMEHBIINE 3HAUEHUS, BBIYUCIATH MJIOMAAN GUIyp U OOBEMBI T€l, HAXOIUTh
CKOPOCTHM W YCKOpPEHHs IpoleccoB. JlaHHas cojaep)kaTenbHas JMHHUS OTKPHIBAET HOBBIE
BO3MOHOCTH TIOCTPOCHHMSI MaTEeMaTHYECKUX MOJENell peallbHbIX CHUTyallud, HaXOXICHUS
HaWIY4llIero peleHusl B MPHUKIAJHBIX, B TOM YHCJIE COLHAIbHO-PKOHOMHUYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMH MaTeMaTHMUYECKOTO aHalu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh
MPOSIBIIEHUSI 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJAIOIINXCS pe3yJIbTaTaX, MOJIYYEHHBIX B X0/I€ pa3BUTHs MaTEMaTHKHU KaK HayKH, U UX aBTOpax.

ConepxarenpHO-MeTOANYECKAsT TUHUA «MHOKECTBA U JIOTMKa» B OCHOBHOM ITOCBSAIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE IPECTaBICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJbHOW MaTeMaTHKU W MpearaiT Hanbosee YHUBEPCATbHBIN SI3bIK, 00bEeINHSIOIINI
BCE pa3lenbl MAaTeMaTUKA W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBI B enuHoe 1enoe. [[oaroMy BakHO JaTh BO3MOXHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMAaTHMKW M HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayana MaTeMaTUYeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKkKe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIHPOBAHUS, KOTOpble MpU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOCHUS
MoJieNiel peasbHbIX CUTYallui, UCCIEOBAaHUS 3TUX MOJIENIel ¢ TOMOIIbIO afnmnapaTta anreOpsl U
MaTeMaTHYECKOr0 aHajiu3a M MHTEpIpEeTaluy IOJYyYEeHHBIX pe3ynbTaToB. Takue 3amaHus
BIUIETEHbl B KaXKIbIil U3 pPAa3[esioB MPOTPaMMBbl, MOCKOJIbKY BECh MaTepuan Kypca HIMPOKO
WCIIOJIb3YETCs JUIsl pelIeHUsl IPUKIaJHbIX 3a1a4. [Ipu pemeHun peaabHbIX NPAKTUUYECKUX 3a/1a4
yyampecs — pa3BUBAIOT  HAONIONATENbHOCTh,  YMEHHE  HaXOJAWTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MPOOIEMY.
JlesTensHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEUICHHUS MPHUKIAJHBIX 3a7ad OpPraHu3yeTcs B
mpolecce U3y4eHus BCeX TeM Kypca «Anredpa v Havaja MaTeMaTUYeCKOTO aHaIN3ay.

PaGouas mporpamma ydebHOTO nipeameTa «Anredpa U Havyajaa MaTeMaTUYeCKOTo aHaIn3a
oOecrieunBaeT peanuzanuio Moayis «llIKonbHBIA ypok» M JOCTH)KEHHUE LeNied MIaHupyeMbIX
pe3ybTaToB paboyeil MporpaMMbl BOCTIUTAHHUS.

B paboueii mporpamMe ydeOHOro mpenmera «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJM3a» MpPEICTaBICHbl TEeMaTHUECKOE IJIaHWPOBaHHE MO BceM (Gopmam OOydeHHUs: OYHOM,
OYHON-3a04HOM U 3a04HOM popmam. [ToypouHoe nmaHupoBaHUE B COOTBETCTBHHU C (heepaIbHON
paboueii mporpamMmMoil yueOHOro mpeaMera «Ajiredpa M Hadajla MaTeMaTHUECKOTO AaHAIHU3a»
MOKa3aHO TOJIBKO MO OYHOU opme 00ydeHHUs.

[ToypouHoe miaHHpoBaHHE MO OYHO-3a04YHOM U 3a04HON opmaM OOydeHHs OTPAKEHO B
KaJIEHIapHO-TEMaTUYECKOM IUIAHUPOBAHUM YUUTEIEH-TIPEAMETHUKOB.

MECTO YYUEBHOI'O KYPCA B YYEBHOM IIVTIAHE
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B yuebHOM miaHe Ha M3y4eHHE Kypca anreOpbl M Hadall MaTeMAaTHYECKOTO aHalu3a Ha
0a30BOM ypOBHE B O4HOU (hopMe 0TBOaUTCS 2 yaca B Henento B 10 kiracce u 3 yaca B HEJIewiO B
11 kiacce, Bcero 3a aBa roja oOyudenus — 170 yacos.

Ha n3ydyenue anreOpbl u Ha4aja MaTeMaTHYeCKOTO aHAM3a Ha YPOBHE CPEAHETO 0OIIero
o0Opa3oBaHUs B 04HO-3a09HOH (hopme Bcero otBoauTcs 170 wacos, u3 koropeix 102 gaca - B 0o4HOU
dopme (aymuropHo) u 68 "acoB — B 3a09HOM (camocTositenbHOe u3ydenue): B 10 kimacce — 34
yaca 1 34 yaca cooTBeTcTBEHHO; B 11 Kkiacce -68 4yacoB u 34 yaca COOTBETCTBEHHO.

Ha u3yduenue anreOpsl 1 HaYall MAaTEMAaTHYECKOTO aHAIN3a Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus B 3a04HOU popme Bcero orBoutcst 170 wacos, u3 kotopeix 102 waca - B oyHOU
¢dopme (aymuTopHO) U 68 YacoB — B 3a09HOM (caMocTosTenbHOE u3ydeHue): B 10 kracce — 34
yaca 1 34 yaca cooTBeTCTBEHHO; B 11 Kitacce -68 1yacoB U 34 yaca COOTBETCTBEHHO.

Henenvhast Harpy3ka ywyeOHOro mnpeamera «Aniredpa M Hayalo MaTeMaTH4eCKOTro
aHaJIM3a» MO KJIaccaM MPeICTaBICHA CIEAYIOINM KOJMIECTBOM YaCcOB:

¢opma o0yuenusn KosnuecTBO 4acoB B He/le 110 (04HO0/3209HO)
10 kaacc 11 kaace
ouHas (hopma 2 3
OYHO-3209HAs 1/1 2/1
dhopma
3a04Has popma 1/1 2/1

COJEPKAHUME YYEBHOI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCICHUSA

PanmonansHeie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEYHbIE
nepuoandeckue  Ipobu. Apudmerudeckue oOmepalMd € palHMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHUs YHUCIOBBIX BbIpaxkeHUU. [IpuMeHeHue IpoOel M MPOLEHTOB Ui pELICHHS
MPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHUI U peanbHOM KU3HU.

JlelicTBuTenpHble uucia. PalmoHanbHble M HMppalOHAJIbHBIE 4Yucia. Apu@MmeTudeckue
olepauuu ¢ AeUCTBUTEIbHBIMU yuciaamMu. [IpuOnmkEHHbIE BBIUMCIIEHUS, NTPaBUIIa OKPYIJICHHUS,
IIPUKKJIKA U OLICHKA pe3yiibTaTa BIYMCICHUH.

Crenenp ¢ nensiM nokaszareneM. CtanjnapTHas Gopma 3amucu JeHCTBUTENIBHOIO YHCIA.
Hcnonp3oBaHue mnoaxojsmied ¢GopMbl 3amucd  ACHCTBUTENBHBIX YMCEN JUIl  pPELIeHUs
MIPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTrueckuii KOpeHb HaTypaibHOM cTeneHu. JlelcTBUs ¢ apudMeTHUEeCKUMHI KOPHSIMU
HaTypaJbHOMN CTENEHH.

CuHyc, KOCUHYC M TaHI'€HC YMCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPE0Opa30BaHUs.

[IpeoOpa3oBaHrue TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

YpaBHeHMe, KOpeHb ypaBHeHU. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo 1 HHTEpBaJIOB.

Pemienue nensix U ApoOHO-PAIMOHATBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemenune nppannoHalbHBIX ypaBHEHUI U HEPABEHCTB.

Pemenune TpUroHOMeTpUYECKUX YPaBHEHUI.

[IpumeHeHre ypaBHEHUII U HEPABEHCTB K PELUIECHUI0 MAaTEMAaTHYECKUX 3ajad M 3aJad U3
pa3nuYHbIX 00JacTeil HAYKU U PeaNbHOM KU3HHU.
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DYyHKUUH U TPaPUKHU

Oynkiys, crocoos! 3ananus Gpyakuuu. ['paduk Gynkumun. Bzanmuo oOpatabie GpyHKINU.

OO6nactp ompeseneHnss 1 MHOKECTBO 3HadeHUd ¢yHkuuu. Hymu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKIUH.

Crenennas (QpyHKIMS C HaTypaJbHBIM W LENbIM TNOka3areneMm. EE cpoiictBa u rpaduk.
CpoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

TpuroHomerpuveckass OKpPYKHOCTb, OIpEIeIeHHE TPUTOHOMETPHUYECKHX (YHKIUI
YHCJIOBOTO apryMeHTa.

Havyana maTemaTu4eckoro anajimsa

[locnenoBarenpHOCTH,  CHOCOOBI  3aJaHMsl  IOCJENOBATEIbHOCTEH.  MOHOTOHHBIE
MOCIIEI0BATEIbHOCTH.

Apudmernueckas U TreomeTpuyeckas  mnporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKOM MPOrpeccuu.
dopmyna CII0XKHBIX MPOLEHTOB. Vcrnonb30BaHWE MPOTPecCUM JUIsl PELICHUS PeajbHBIX 3a/1ad
MIPUKIIATHOTO XapakTepa.

MHo:xecTBa M JI0THKA

MHuoxecTBO, onepanuy Haja MHOKecTBamMu. [{uarpammbl Ditnniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapaTa JJs ONUCAHMs PeajbHBIX MPOLIECCOB U SBJIEHUH, Mpu
pELIeHNH 3aJa4 U3 IPYTuX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIICICTBHE, JI0Ka3aTeNbCTBO.

11 KJIACC

Yucia v BBIYUCTICHUS

HarypaneHblie u nensie uncna. [Ipu3Haky JeIUMOCTH HEIbIX YHCEIL.

CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapudm yucna. JlecaTuynblie 1 HaTypalbHbIE JOTAPUPMBI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpeobOpazoBaHue BhIpaKEHUN, CONCPKAIINX JOTAPHU(PMBI.

[IpeoOpazoBanue BhIpaKEHUI, COIEPIKALIUX CTEIIEHH C pallOHATbHBIM MOKa3aTeNIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHMI. PenieHue NpuKIagHbIX 3aJad C I[OMOIIBIO CHCTEMBbI
JIMHEHHBIX YpaBHEHUH.

Cucremsbl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHUN, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3aJad U
3a/1a4 U3 pa3IUYHbIX 00JaCTel HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKU

Oynkuus. [lepuonnueckue  ¢yHknuu. IIpomMexxyTku  MOHOTOHHOCTH  (DYHKIHUH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliiee ¥ HauMeHblllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpaduKy.

[TokazarenpHas u norapudmuydeckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUI A7 pellieHus] ypaBHEHUH ¥ TUHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIMHA s MCCIIENOBAaHMUS MPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX YUeOHBIX IPEIMETOB U pealbHON KU3HH.

Havana maTteMaTH4ecKoro aHajam3a

HenpepoiBHble  ¢yHkuuu.  Metoa  HMHTEpBaJOB Il pEIICHUS  HEPaBEHCTB.
[TpousBoanas ¢pyHkiuu. ['eomerprueckuii 1 GU3NUECKUI CMBICI IPOU3BOTHOM.

[IpousBosaHbIe 37eMeHTapHBIX (QYHKIUH. DOpMyNIbl HAXO0XKAECHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKIIUH.



[TpumeHeHre MPOU3BOAHON K HCCIEI0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTH U SKCTPEMYMBI.
Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYeHUs (YHKIIUU Ha OTPE3KE.

[IpumeHenre NPOM3BOAHOM JUISI HAXOXKJAECHUS HAWJIYYIIEr0 PEIIEHUS B IPHUKIATIHBIX
3aa4ax, IJIsl ONpPEAEIeHUs] CKOPOCTH MPOLIecca, 3aJaHHOTO (OPMYIION HIIH rpauKOM.

[lepBooOpa3nas. Tabnuua nepBooOpasHbIX.

WHTerpan, ero reoMeTpuuyeckuii v (Qu3M4eckuil cmbici. BblunciieHue uHTErpajia Io
dopmyne Herorona—JleiiOHuma.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueObHOTO TpeameTa «MaremMaTHKa» OJDKHO OOeCIeurBaTh IAOCTHIKCHHE Ha
YPOBHE CpEIHEro oO0mero o0pa3oBaHUs CICAYIONMIMX JUYHOCTHBIX, METANPEJAMETHBIX |
MpEeAMETHBIX 00pa30BaTENIbHBIX PE3YIbTaTOB:

JUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMBI ydeOHOTO mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'pakgaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO TPAKJTAHCKOW TIO3UIMU OOy4yaromerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYpP, SBICHHH, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aMMOJICHCTBOBATh C COIHMAJIBHBIMA HWHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IlaTpuoTHYECKOE BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPak1aHCKON HACHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOSIIEMY POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JJOCTUKEHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUHUCKON MaTeMaTH4YECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHUH B
IPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JYXOBHO-HPAaBCTBEHHOI'O BOCHIMTAHHUS:

OCO3HAaHUEM JyXOBHBIX IICHHOCTEH POCCHMCKOTO Haponaa; c(HopMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHMKEHU HAYKH U JIEATEIIbHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

OCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHUEM K  MHPY, BKJIOYas  OCTETUKY  MaTEeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pPEIICHUH, pPacCyKICHUN; BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Puznyeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMaTHUYECKHUE 3HAHUS B HHTEPECaxX 3J0POBOTO
u 6e3omacHOro 0o0pasa >KM3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITUN U OTNIbIXA, PETYIspHas pU3NUYecKasi aKTUBHOCTB);
(hU3UIECKOTO COBEpIICHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-030POBUTEIHHOM
JIeITeILHOCTBIO.

TpynoBoe BOCIIUTAHHUE:

TOTOBHOCTBIO K TpPYIy, OCO3HaHHEM IEHHOCTH TPYIOIIOOHS; UHTEPECOM K pPa3IuYHBIM
chepam mpodeccnoHaNBHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaNPaBJIECHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHNUE:

c(OPMUPOBAHHOCTBHIO HAKOJIOTHUYECKON KyJAbTYphl, MOHUMAHUEM BIMSHHUS COLHUATHHO-
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHMUYECKUX MpoOieM; OpUeHTalHuei Ha  [pUMEHEHHE
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MaTEeMaTHYeCKUX 3HAHWNA JJIs PEIICHUS 33734y B 00JaCTH OKPYXKAIOMICH CPe/bl, TUIAHUPOBAHUS
MOCTYIIKOB U OIIEHKH WX BO3MOHBIX TIOCJICICTBUMN JJIsl OKPYKAIOIIEH CPEeIbl.

LleHHOCTH HayYHOTO TIO3HAHHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMAaTHYECKOW HAyKH KakK CQepbl
YeIIOBEYCCKOM JICATCIILHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTHU JUIS PA3BUTHUS [MBHIIN3AINH;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTEMaTHIEeCKON KYJIBbTYPOU KaK CPEJICTBOM ITO3HAHUS MUPA,
TOTOBHOCTBIO OCYIIECTBIISATh IPOSKTHYIO M HUCCIICIOBATEIILCKYIO JCATEIbHOCTh WHANBHUIYaIbHO
Y B TpYyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IIPOTPAMMBI YI€OHOTO MpeaMeTa «MaTeMaTHKa
XapaKTEePU3YIOTCS OBJIAJICHUECM YHUBEPCATHHBIMU HO3HABAMEIbHBIMU OeliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosnasamenvusle oeticmsust, obecneuusarom Gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHghopmayuet).

bazoBbie Jlornyeckne AeNCTBUS:

e BEISBIIAITH M XapaKTePU30BaTh CYMIECTBEHHBIC NMPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNA MEXIy TOHATUAMHU; (QOPMYIHPOBATH  OINPEACICHHS  TOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN TpH3HAK KJIACCU(PUKAIMK, OCHOBAHUSA JUIsI 000OMmIEHUS U
CPaBHEHHS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A,

e BOCIIPHHUMATh, (POPMYIIHPOBATH W TMPeoOPa3OBBIBATH CYKJCHHUS: YTBEPAUTEIbHBIC H
OTpuLaTeNbHbIE, €AMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUs B (haKTax,
JNaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX; MpeiaraTb KpPUTEpUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JIeNIaTh BBIBOJIBI C HUCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

e IIPOBOJUTH CAMOCTOSITENIFHO JI0Ka3aTebCTBA MaTEMaTHUECKUX yYTBEPKIECHUH (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh APryMEHTALMIO, MPHUBOIUTH TMPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

e BEIOMpaATh CHoco0 pelmieHus: y4yeOHOW 3ahayu  (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Yy4€TOM CaMOCTOSITENIBHO BBIICJICHHBIX
KPUTEPHUEB).

bazoBbie uccrenoBarensckue AeMCTBUS:

e HCII0JIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHUS; OPMYIUPOBATh
BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MNpobIeMy, yCTaHABIMBAaTh HCKOMOE M JIAHHOE,
(dhopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3HUIINIO, MHEHUE;

e IPOBOJNTHh CAMOCTOSITENIbHO CIUTAHMPOBAHHBIN HAKCIEPUMEHT, HCCIEeI0OBaHUE II0
YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TTPOIIECCaAMU;

e CAaMOCTOSITENHHO (hOPMYTUPOBATH 0OOOIIEHHS M BBIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBaHUs, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

e IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, a TAKKe BBIIBUTaTh MPEANOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ nndbopmarmei:

e BBISIBIIATH Ae(PUIIUTHI HHPOPMAIIIH, TaHHBIX, HEOOXOIUMBIX I OTBETA HAa BOMIPOC U IS
pelIeHus 3a/1a4H;




e BBIOMpaTh MHQPOPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS;

e CTPYKTYpUpOBaTh  HMH(MOpMAIHMIO, MPEACTaBIATH €€ B  pPasNUYHBIX  (opmax,
WJUTIOCTPUPOBATH TpadUICCKH;

e OIICHUBATh HAAEKHOCTH HWHGOPMAIMM MO CAMOCTOSTENFHO C(HOPMYIUPOBAHHBIM
KPUTEPUAM.

2) VHueepcanvhvle KOMMYyHUKAMUGHbIE Oelicmausi, 00ecneuusaiom coopmuposaHHocmy
COYUANBHBIX HABLIKOB 00YUAIOUUXCAL.

Oo6uieHue:

e BOCIIpUHUMATb H (1)OpMyJ'II/Ip0BaTI> CY)XIACHHA B COOTBCTCTBHH C YCJIOBUAMU U LCIAMHU
O6HI€HI/15I; SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pPCHUA B YCTHBIX W IMHMCBbMCHHBIX
TEKCTaXx, JaBaTh MMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘-IeHHBII\/'I PE3YIbTAT,

e B X0JIe OOCY)XIEHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI, POOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh HWACH, HALCJICHHBIC HA IOWCK PCHICHUSA; COIIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o [IPCACTABJIATE PE3YJIbTAThI PCUHICHUA 3adadd, SKCIICPUMCECHTA, HCCICAOBAHMHA, IMPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

CoTpyIHUYECTBO:

e IOHUMATh U HCIOJb30BaTh MPEUMYILECTBA KOMAHAHON M MHIUBUAYAJIbHON pabOThl pH
pEeIICHNN y‘—Ie6HI)IX 3aaa4, MNOpUHUMATL IECJIb COBMECTHOU JACATCIIBHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, TOTOBapUBATHCS, 0OCYXKIATh
MpoIIeCcC M pe3ynbTaT pabOThI; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4acTBOBATh B I'PYNIOBHIX (hopmax paboThl (0OCykaeHus, 0OMEH MHEHHH, «MO3TOBBIC
LITYPMBI» ¥ UHBIE); BBITIOJIHATH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOU JEHCTBUS C APYTUMU
YJieHaMUd KOMaH/bl; OI[EHMBATh KAauyeCTBO CBOEro BKJaJa B OOIMI MPOIYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuensle oeticmaus, 06ecnedusarom Qopmuposanue CmvlC08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanusi:

COCTaBIIAITh IUIaH, AJITOPUTM pEIICHUs 3aJadyd, BBHIOMpaATh CIOCOO peueHus ¢ y4éTom
HMMEIOILIUXCA PEeCypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(DOpMALIHHL.

CaMOKOHTPOJIb:

e BJI3/IETh HABBIKAMU TIO3HABATENBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA
U MBICIUTEIBHBIX TPOIECCOB, WX pPE3YyIbTaTOB; BIAJNETh CIHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysbTaTa PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;

e IIPEIBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 337aud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJICHHBIX OLIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3ylbTaTa IeId U YCIOBHUSAM, OOBSCHATH MPUYUHBI
JTOCTHYKEHHS WITH HEIOCTIDKEHUS PEe3yIbTaTOB AESITEIbHOCTH, HAXOAUTh OIINOKY, AaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHajn3a» Ha YPOBHE
cpenHero oo6iero oopa3zoBaHus JA0KHO 00ECIEUMBATh JOCTIKEHUE CIEIYIONUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:
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OnepupoBaTh MOHATHSAMU: PALMOHAIBLHOE U JCHCTBUTEILHOE YHUCIO, OOBIKHOBEHHAS U
JecsiThYHast APoOb, TPOIECHTHI.

BrimonHsaTs apudMeTHdecKie onepanyu ¢ paluoHaIbHBIMY U IEHCTBUTEIILHBIMH YU CIIAMHU.

BeImoyHAT,  pUOMMKEHHBIE BBIYMCIICHUS, WCIIOJB3YS MpaBWIIa OKPYIJICHHS, JeaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BEIYMCICHUH.

OmnepupoBaTh MOHATHSAMH: CTEIEHb C IIENBIM TOKa3aTelieM; CTaHmapTHas (opma 3amucu
JEWCTBUTEIFHOTO YHCIIA, KOPEHb HATYPaJIbHON CTENEHH; HMCIIOJIB30BaTh MOIXOJSIIYIO (OopMy
3aIHUCH JEHCTBUTEIBHBIX YHCEN TSI PEIICHUS TPAKTHYCCKUX 331249 U TIPEJCTABJICHUS JaHHBIX.

OmnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC U TAaHTCHC MTPOU3BOJILHOTO YIJIa; UCTIOIH30BATh
3aICh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYECKUE (PYHKITHH.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MOHSATHSAMH: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE, PAIHOHAIBHOE,
MpparoHAIFHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHHE,

BeimosHATe  mpeoOpa3oBaHUS — TPUTOHOMETPUYECKMX  BBIDAKEGHHM W peliaTh
TPUTOHOMETPUYCCKHE YPAaBHEHHUSI.

BrImoytHATE TIpe0Opa3oBaHus MEIbIX, PAIMOHATLHBIX U UPPAIMOHATBHBIX BBIPAKCHUN U
penraTh OCHOBHBIC THITHI IIEJBIX, PAITMOHAIBLHBIX M UPPANMOHABHBIX YPAaBHECHUI 1 HEPABEHCTBR.

[TpuMeHSTh YpaBHEHHsI M HEPABEHCTBA IS PEIICHHUS] MaTeMAaTHYSCKUX 3a/1a4 U 3a7ad u3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

MonenmupoBaTh peallbHble CHTYalldd Ha S3bIKE aireOphl, COCTABIATH BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA MO YCIOBUIO 3aJa4d, WCCIENOBATh TIOCTPOCHHBIE MOJEIN C
WCTIOJIb30BAHMEM allliapara ajareOphl.

DyHKIUHN U TPaQUKH

OmnepupoBaTh NOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aaHus GYHKITUH, 00JIACTh OTIPEICTICHUS 1
MHOYECTBO 3HaueHUU QyHKIINU, Tpaduk QyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIUH.

OnepupoBaTh NOHATUSIMH: YETHOCTh U HEUETHOCTh PYHKUNHU, HYIHU QYHKIIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUH AJ1 pEIICHUST YpaBHEHUH.

Ctpouth M uMTaTh TpaduKu JTUHEHHOW (YHKIIUM, KBAIPATUYHOW (PYHKIIUH, CTETICHHOW
(YHKIHMH C LIeJIbIM MTOKa3aTeIeM.

Hcnonb3oBath rpapuku QyHKUIUN [UIsI UCCIIETOBAHMS MPOLIECCOB U 3aBHUCHUMOCTEH IpH
pElIeHUH 3a/ad U3 IPYTUX Y4eOHBIX MPEIMETOB M PEallbHOM >KM3HH; BbIpaxkaTh (opMylaMu
3aBUCHUMOCTHU MEX]ly BETMYUHAMHU.

Hauyajna maTemaTu4eckoro anajimnza

OnepupoBaTh MHOHATUSMU: IOCIIEIOBATEIBLHOCTh, apuUpMeTHUecKas M TeoMeTpudecKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATUSIMH: OECKOHEUHO yOBIBAOIasi T€OMETPUUYECKasi MPOTPECCHsI, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWCTBA MOCIENIOBATEIILHOCTEH M MPOTPECCUil Ui pelieHHs] peaabHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONIEPAIIUU HAJlT MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar I ONMCAaHUs pEeAIbHBIX IPOLIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEJIETICHUE, TEOPEMA, CIEJICTBUE, TOKA3ATENIbCTBO.

11 KJJACC

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh MOHATHUSMHU: HATypajdbHOE, II€JI0€ 4YHUCIO; HCIOIb30BATh MPU3HAKU
JETUMOCTH LIENBIX YUCEN, PA3JTI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIIN ISl PELICHUS 3a/1a4.

OnepupoBaTh NOHIATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.
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OmnepupoBaTh MOHATUSAMU: JIoTApU(M YKCIIA, IECATUYHBIC U HATYpalIbHbIC JTOTAPU(MBL

YpaBHeHUsI 1 HEPABEHCTBA

[IpumMeHsTH CBOMCTBA CTENEHM s NpeoOpa3oBaHMs  BHIPAKEHHUI;  ONEpUPOBATH
MIOHATUAMM: I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIC TUIIBI I0KA3aTEIbHbIX
YPaBHEHUH U HEPABEHCTB.

BemonHATe npeoOpa3oBaHMs BBIPAXKCHHH, COACPIKAIIMX JIOrapu(Mbl; OIEPHUPOBATH
MOHATUAMM: JIOTAapU(PMUUYECKOE YpPAaBHEHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YpPaBHEHUU U €€ pEIIeHUE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PELICHUs] IPAKTUYECKUX 3a/1a4.

Haxonuth penieHus npoCcTeUINX CUCTEM M COBOKYITHOCTEM pallMOHAJIBHBIX YPAaBHEHUHN U
HEPABEHCTB.

MonenpoBaTh peajbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 33J]a4M, UCCIIEN0BATh IOCTPOECHHBIE MOJEIIH C
HCI0JIb30BAHMEM anmapara ajreopsl.

DyHKUUHN U rpaGuKU

OnepupoBaTh MOHATUSAMU: IlepuoanYecKass (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMY, TOYKH SKCTpeMyMa (DyHKIMH, HauOoJblllee M HaUMEHblIee 3HadeHHs (PYyHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUIS MCCle0BaHus (QYHKINH, 3a1aHHOM rpa@uKoM.

OnepupoBaTb  MOHATUSIMU:  TpadUKd  TOKa3aTeNbHOHM,  Jorapu@Muueckod
TPUTOHOMETPUYECKUX (PYHKUNN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTHU U HCIIOJIb30BAThH
JUISl pEIIEHNs YPaBHEHUN U HEPABEHCTB.

MN3o0pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JIMHEWHBIX YpaBHCHUH W
HCIIOJIb30BATh UX JUIA PEIICHHS CUCTEMBI IMHEHHBIX YPABHEHUIA.

Hcnonws3oBark rpaduku (QyHKOUE UIsI MCCIEAOBAaHUS TPOIECCOB M 3aBHCHUMOCTEH W3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MaTeMaTH4€CKOI0 aHAJIN3a

OmnepupoBaTh NOHATUAMU: HENIPEPBIBHAS (QYHKIUS; IPOU3BOIHAS (PYHKIMH; NCIIOJIb30BaTh
reOMEeTPUYECKU M (PU3MUECKUI CMBICI IPOU3BOAHON AJIS pEIIEHUs 3a/1ay.

HaxonuTe npou3BOAHBIE 3JIEMEHTAPHBIX (YHKUUH, BBIUYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe MPOM3BOAHYIO Ul HCCIIENOBaHUSA (YHKUMHM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATH PE3YNIbTaThl UCCIIEAOBAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NIPOM3BOAHYIO [UIsl HAXOXKICHHS HAWIyYLIETO PELICHUs B NPUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUAMHU: IEPBOOOpa3Hasi M HMHTErpajl; MOHUMAaThb FEOMETPUYECKUN U
¢bu3nyecKkuil CMBICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3eMEHTapHbIX (YHKUMN; BBIYMCIATh MHTErpas mo ¢Gopmyiie
Herorona—JleitOauna.

Pemare npuknagHbie 3aJaud, B TOM YHCJIE COLUAIBHO-IKOHOMHUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT0 aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE (OYHASA ®OPMA OBYUYEHMUA)

10 KUIIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
00pa3zoBaTeNbHbBIC
pecypcebl
1 |MHoecTBa pallMOHAIBHBIX U AEHCTBUTENbHBIX YMcell. PannoHanbHble ypaBHEHMSI U HEPaBEHCTBA 14
2  |Oynakiun u rpaduku. CTeneHsb ¢ IelTbIM oKa3aTeneM 6
3 |ApudmeTnueckuii KOpeHb N—0¥ cTereHu. MppalmoHanbHbIe ypaBHEHUST U HEPABEHCTBA 18
4  |®opmynbl TPUTOHOMETpUU. TpUTrOHOMETpUYECKIE YPaBHEHUS 22
5 |[locnemoBaTenbHOCTH M MPOTPECCUH 5
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE (OYHASA ®OPMA OBYUYEHMUS)

11 KUIIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
00pa3zoBaTeNbHbBIC
pecypchl
1 |Crenensb ¢ paunoHanbHbIM nokaszareneM. [lokazarensHas pynkuus. [lokazarenbHble ypaBHEHUS U 12
HEpaBEHCTBA
2 |{Jlorapudmmueckas Gpyakmnms. Jlorapupmudeckiue ypaBHeHHS U HEpaBEHCTBA 12
3  |Tpuronomerpuyeckne GyHKIUHU U WX TpaduKu. TpUTOHOMETpUYECKHE HEPABEHCTBA 9
4 [(IlpousBoanas. [IpumeHeHue MPOU3BOIHOM 24
5  |MHTerpain u ero mpuMeHeHus 9
6 ‘CI/ICTCMH ypaBHEHUH ‘ 12 ‘
7 HarypanbsHble u 11e1p1e yncia 6
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 18
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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TEMATHYECKOE IINTAHUPOBAHUE (OYHO-3AOYHASA ®OPMA, 3AOYHASA ®OPMA OBYUYEHUS)

10 KJIACC
Ne /it HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
(ouHO/3209HO) || OOpa3zoBaTeIbHBIC
pecypcsl
1 |MHoxecTBa pallMOHATBHBIX U JEHCTBUTEIBHBIX YKcell. PalrioHaabHble ypaBHEHUSI U HEPABEHCTBA 14 (7/7)
2  |®ynkiun u rpaduku. CTeneHsb ¢ HebIM MoKas3areleM 6 (3/3)
3  |Apudmerndeckuit KOpeHb n—oii cTeneHu. MpparroHaabHble YpaBHEHUS M HEPABCHCTBA 18 (8/10)
4 |®opMynbl TPUTOHOMETPHH. TPUTOHOMETPUYECKHE YPaBHEHUS 22 (11/11)
5 |[TocnemoBaTeIbHOCTH U MPOTPECCHH 5 (3/2)
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUN 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 (34/34)
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TEMATHYECKOE IINTAHUPOBAHUE (OYHO-3AOYHASA ®OPMA, 3AOYHASA ®POPMA OBYYEHUAA)

11 KJIACC
Ne n/m HanmenoBanue pa3nesnoB U TeEM IpOrpamMMbl Komnuectso ONEeKTPOHHBIE
4acoB (tmudpoBsIe)
(ouHO/3204HO) || 0Opa3zoBaTeIbHbBIE
pecypeel
1 |Crenensb ¢ paunoHanbHbIM nokaszareneM. [lokazarensHas pynkuus. [lokazarenabHble ypaBHEHUS U 12(8/4)
HEpaBCHCTBA

2 |{Jlorapudmmueckast yHkiws. Jlorapupmudeckue ypaBHEHHS 1 HEPAaBEHCTBA 12 (8/4)

3  [TpuroHomerpuueckue QYHKIUU U UX Tpaduku. TPUrOHOMETPUYECKIE HEPABEHCTBA 9 (6/3)

4 [TlpousBojHas. [TpuMeHeHHe TPONU3BOTHOM 24 (16/8)

5  |MuTerpai u ero mpuMeHEHHSI 9 (6/3)

6 ‘CI/ICTCMH ypaBHCHHI ‘ 12 (8/4) ‘

7  |HarypanbHbIC U IENIbIE YKCIIa 6 (4/2)

8 |[ToBTOpenue, 0600IIEHNE, CHCTEMATH3ALMS 3HAHUIMA 18 (12/6)

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102 (68/34)
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IHOYPOYHOE IIVIAHUPOBAHME B ounoii popme

10 KIIACC
KoaudecTBo
Nenn/m | Tema ypoka 4acoB
Bcero
1 MHO0XecTBO, orepaluy HajJ MHOKecTBaMu. J{luarpammsl Ditiepa—Benna 1
2 Panmonaneaeie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOHU, TPOIIEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH 1
3 ApubmMeTnueckne onepaluu ¢ palfioOHAIBHBIMU YHCIIAMH, TIPE0Opa30BaHUs YMCIOBBIX BBIPAKEHUN 1
4 HpI/IMeHgHI/Ie Jpo6eii ¥ MPOLEHTOB ISl pellieHUs] IPUKIIaJHBIX 33/1a4 U3 PA3IMYHBIX OTpaciell 3HaHUH U 1
peanbHOM KU3HU
5 HpI/IMeH?HI/Ie Jpo6eii ¥ MPOLEHTOB ISl pellIeHUs] IPUKIIaJHBIX 33/1a4 U3 PA3IMYHBIX OTpaciell 3HaHUH U 1
peanbHOM KU3HU
6 JelictBuTenbHbIC yncia. PalimoHanbHbIe M HppalMoHaIbHbIE YUCia 1
7 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
8 [TpubmxEHHBIC BRIYUCIICHUSI, PABHIIA OKPYTJICHUS, IPUKUIKA U OT[EHKA PE3YJIbTaTa BBIUNCICHUN 1
9 TosxecTBa v TOXKACCTBEHHBIC TIPEOOPA30BAHUS 1
10 YpaBHeHUE, KOPEHb YPABHCHHUS 1
11 HepaBeHcTBO, penieHre HepaBeHCTBA 1
12 Meto HHTEpBAJIOB 1
13 Pemenue nensix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB 1
14 KonTtponsHas padoTa no IeMe "MHOKECTBA pallMOHAJIBLHBIX U ICHCTBUTEIIbHBIX YHcell. ParinoHanbpHbIe 1
ypaBHEHUS U HEPABEHCTB
15 OyHK1Ms, criocoObl 3a1anus GyHkuuu. Bzaumao oOpatHbie QyHKINUU 1
16 I'paduk pynkimu. O6macTh onpenenaeHust © MHOXKeCTBO 3HadeHnit Gpynkiuu. Hymu pyakuuu. [Tpomexytku 1
3HAKOTIOCTOSIHCTBA
17 YérHble 1 HEUETHBIE (DYHKLIUU 1
18 Crenens ¢ nensiM nmokasareneMm. CrannaptHas (opMa 3anucu AeWCTBUTEIHHOTO YHCIia 1
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Hcnons3oBanue HOHXOIISIH_ICI\/JI q)OpMBI 3alrnucu I[GﬁCTBHTCHBHBIX YUCCII IJid pCIICHUA IMMPAKTHYCCKUX 3a1a4 U

19 MPEJCTAaBICHNS JJAHHBIX !
20 Crenennasi GyHKIUS C HATYpaJbHBIM U LIEJBIM MokaszareneM. E€ cBoiicTBa u rpaduk 1
21 ApudMeTHuecKrii KOpEeHb HaTYpaIbHON CTETICHH 1
22 ApudMeTHuecKrii KOpeHb HaTYpaIbHON CTETICHH 1
23 CBoiicTBa apu()METHIECKOT0 KOPHS HATYPAIbHOH CTETICHU 1
24 CpoiicTBa apuMETUUECKOTr0 KOPHS HaTypaJlbHOM CTENEHU 1
25 CpoiicTBa apuPMETHUYECKOr0 KOPHS HATYpaJIbHOM cTeneH! 1
26 JleiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU N—OW CTENEeHH 1
27 JleiicTBus ¢ apupMeTHUECKUMU KOPHSAMH N—OW CTENEeHH 1
28 JleiicTBus ¢ apudMeTHUECKUMU KOPHSIMH N—OW CTENEeHH 1
29 JleiicTBus ¢ apudMeTHUECKUMU KOPHSAMH N—OW CTENEeHH 1
30 JlelicTBus C apuMETHIECCKUMHU KOPHIMH N—Oi CTETIEHU 1
31 Pemrenne nppaiiMOHAIBHBIX YPABHEHU U HEPABEHCTB 1
32 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
33 Pemienne nppanoHaIbHBIX YpaBHEHUH U HEPABEHCTB 1
34 Pemenne nppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB 1
35 Pemenne nppanoHaIbHBIX YpaBHEHUW U HEPABEHCTB 1
36 CBoiicTBa U rpaduK KOPHs N-0¥ CTETICHU 1
37 CBoiicTBa U rpaduK KOPHs N-0i CTETICHU 1
38 KOHTpOJ'IBHaSVIV pabora o Teme "Apudmerrndeckuii KopeHb n—oi cTeneHu. MppannonaibHbie ypaBHEHUS U 1
HEpaBEHCTBA
39 CuHYC, KOCHHYC M TAHT'€HC YUCJIOBOI0 apryMeHTa 1
40 CuHYyC, KOCHHYC M TAHT'€HC YUCJIOBOI0 apryMeHTa 1
41 ApPKCUHYC, apDKKOCHHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa 1
42 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOIO apryMeHTa 1
43 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPE/IeJICHHE TPUTOHOMETPUUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa 1
44 TpuronomeTpuyeckas OKpy>KHOCTb, OIIPe/IeJICHHE TPUTOHOMETPUYECKUX (DYHKITMI YMCIIOBOTO apryMeHTa 1
45 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1
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46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1
49 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
50 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI 1
o1 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUHN 1
52 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
53 [IpeoOpa3oBaHyie TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
o4 PemreHne TpUroHOMETPUYECKUX YPABHEHUI 1
95 Pemienne TpUroHOMETpHUUECKUX YPaBHEHHM 1
56 PenreHne TpUroHOMETpUYECKUX YPABHEHUI 1
o7 PenreHne TpuroHOMETpUYECKUX YPABHEHUI 1
58 PenreHne TpUroHOMETPUYECKUX YPABHEHUI 1
59 Pemienne TpUrOHOMETPUYECKUX YpaBHEHUH 1
60 KonTtponbHas padoTa o teme "®opmMyabl TPUTOHOMETPUH. TPUTOHOMETPUUECKHIE YpaBHEHUS " 1
61 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATENHHOCTEH. MOHOTOHHBIE ITOCIEN0BATEIBHOCTH 1
62 Apudmernueckas U reoMmeTpuueckas rnporpeccuu. Mcnonb3oBaHue Nporpeccuu Ajsl peieHus peaibHbIX 3a/1a4 1
MIPUKJIATHOTO XapaKTepa
63 Bbeckoneuno yObiBatoriasi reomerpudeckas nporpeccus. Cymma 0eCKOHEYHO yObIBaroIIel reOMeTPHUECKOM 1
IpOrpeccuun

64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 @dopmyra CI0KHBIX TPOLIEHTOB 1
66 O06001eHne, cucTeMaTu3alys 3HaHU| 3a Kypc areOpbl U Hayall MaTeMaTHdeckoro ananusa 10 kiacca 1
67 Hrtoropas koHTpoJIbHAs paboTa 1
68 O6001enne, cucTeMaTr3alys 3HaHUH 3a Kypc anredpbl 1 Hayall MaTeMaTHueckoro aHanusa 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

N KosmuecTBo
u/n Tema ypoka JacoB
Bcero
1 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTeIeM 1
2 CBoiicTBa CTENEHU 1
3 [TpeobpazoBaHue BhIpKEHUMN, COIEPKAIINX PAITMOHAIBHBIE CTEIIEHU 1
4 [IpeoOpa3oBaHue BbIpAXKEHHH, COIEPKALIUX PALIMOHATIbHbBIE CTETIEHU 1
5 [TpeobpazoBaHme BEIPAKEHUN, COACPKAIINX PAITMOHATBHBIC CTEIIEHU 1
6 [TokazaTenbHble YpaBHEHUSI U HEPABEHCTBA 1
7 [Toka3aTenpHBIC YpaBHEHUS H HEPABEHCTBA 1
8 [TokazaTenbpHBIC YypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenpHBIC YypaBHEHUSI U HEPABEHCTBA 1
10 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas QyHKINS, €€ CBOWCTBA U rpaduk 1
12 KontponpHas padoTa no TﬁMe "CreneHs ¢ pallMOHAIBHBIM Moka3ateseM. [lokazarensHas Gynkmus. [lokazarenbHbie 1
YpaBHEHHUS U HEPABEHCTBA
13 Jlorapudwm uncna 1
14 JlecsiTHuHbIC M HATYypaJIbHBIC JIOTAPU(BMBI 1
15 [IpeoOpazoBaHue BIpKESHUH, CONEPIKAIIMX JTOTaPHPMBI 1
16 [IpeobpazoBaHue BIpAKEHUH, CONECPIKAIIKX JTOTaPHPMBI 1
17 [IpeobpazoBaHue BIpKEHUH, CONEPIKAIIHMX JTOTAaPHPMBI 1
18 [IpeobpazoBaHue BIpKEHUH, CONEPIKAIIKX JTOTaPHPMBI 1
19 Jlorapupmmuueckue ypaBHEHUs] 1 HEPAaBEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA 1
21 Jlorapugmuyeckue ypaBHEHUs] U HEPABEHCTBA 1
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22

Jlorapudmudeckue ypaBHEHUs] H HEPABEHCTBA

1
23 Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U TpaduK 1
24 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
26 Tpuronomerpruyeckue GyHKINH, UX CBOMCTBA U rpaUKH 1
27 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA U rpaUKU 1
28 Tpuronomerpruyeckue GyHKINH, UX CBOMCTBA U rpaUKU 1
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Tpumepbl TPUTOHOMETPUYECKHX HEPABEHCTB 1
33 KonTponsnas pabora no teme "Jlorapudmuyeckas pynkuus. Jlorapupmudeckre ypaBHeHUs U 1

HepaBeHcTBa. TpuroHoMmerpuyeckrue GyHkuu 1 ux rpaduxu. TpuroHomeTprudeckiue HepaBeHcTRA"

34 HenpepriBHbie QyHKITNN 1
35 MeToa HHTEPBAJIOB sl pEIICHUS HEPABEHCTB 1
36 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1
37 [TpousBogHas GyHKIIMM 1
38 [TpousBoHas GpyHKIIMM 1
39 ['eomeTprueckuii 1 GU3NYECKUIA CMBICT TPOU3BOTHON 1
40 ['eomeTpuueckuii 1 GU3NYECKUIA CMBICIT TIPOU3BOTHON 1
41 [Ipou3BoiHBIE 371€eMEHTAPHBIX PYHKIUN 1
42 [Ipou3BoiHBIE 371€eMEHTAPHBIX PYHKIUN 1
43 [TpousBoiHAs CyMMBI, MPOU3BEICHHMSI, YACTHOTO (DYHKIIHIA 1
44 ITpon3BoiHasi CyMMBI, IPOU3BEJICHHSI, YACTHOTO (DYHKIIUI 1
45 ITpon3BoiHasi CyMMBI, IPOU3BEJICHHSI, YACTHOTO (DYHKIIUI 1
46 ITpuMeHeHre Mpor3BOIHON K UCCIIEIOBAaHHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
47 [TpumMeHeHue Mpon3BOIHOM K MCCIIEOBAHHIO (PYHKIIMI HA MOHOTOHHOCTb M KCTPEMYMBI 1
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48

[TpuMeHeHue MPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

1
49 [TpuMeHeHne MPON3BOIHON K UCCIIETOBAHHIO (PYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
50 Haxosxaenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUsI (DYHKIIMU Ha OTPE3KE 1
o1 Haxosxaenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUs (DYHKIIMU Ha OTPE3Ke 1
52 HaxoxaeHre HaubobIero 1 HauMEeHbIIEro 3Ha4eHNs (PYHKIIMU Ha OTpe3Ke 1
53 Haxoxaenrne HaubobIIero 1 HAMMEHbBILIEr0 3HaYeHHs] QYHKIIMKM Ha OTPE3Ke 1
o4 HaxoxaeHre HauboJIbIero 1 HauMEeHbIIEro 3Ha4eHNsl (PYHKIIMU Ha OTpe3Ke 1
55 HaxoxaeHre HauboJIbIero 1 HauMEeHbIIEro 3Ha4eHNs PYHKIIMU Ha OTpe3Ke 1
56 [TpuMeHeHre TPON3BOTHOM JUTS HAX0XICHUS HAWTYIIIETO PEIICHUS B PUKIIAIHBIX 3a/1a9aX, JIUIs ONPe/IeIICHUS 1

CKOPOCTH TpOIiecca, 3aJaHHOTO (GOpMYIIOi Win Tpadurom

57 Kontponbras padota o teme "lIponsBoanas. [IpuMenenne npon3BoiHOM" 1
58 [TepBooOpaznas. Tabauia mepBooOpa3HbBIX 1
59 [TepBooOpa3nas. Tabauia mepBooOpa3HbIX 1
60 WHTerpai, reoMeTpuuecKuii 1 GU3NUECKUIA CMBICT HHTETpaja 1
61 WHuTerpai, reoMeTpudeckuii U GU3NIECKUNA CMBICT HHTETpaja 1
62 WHuTerpai, reoMeTpudeckuii U PU3NIECKUA CMBICT HHTETpaja 1
63 Brruucnenue nnrterpana no gpopmyne Herorona—Jleiibuuia 1
64 Brruucnenue unterpana no popmyne Herorona—JleiiOnuia 1
65 Brruucnenue nnrterpana no gpopmyne Herorona—Jleiibuuia 1
66 Brruucnenue unrterpana no gpopmyne Herorona—JleiiOuuia 1
67 Cucrembl TUHEHHBIX YPAaBHEHUI 1
68 Cucrembl TUHEHHBIX YPAaBHEHUI 1
69 Pemenne npukiaaHbixX 3aa4 ¢ HOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHHI 1
70 Pemenne npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CHCTEMBI JIMHEHHBIX YpaBHEHHIA 1
71 CucTeMBbl U COBOKYIMTHOCTH LIEJBIX, PAIIMOHANBHBIX, HPPAIMOHATBHBIX, TOKA3aTeIbHBIX, TOTapU(PMHUUECKUX YPAaBHEHUN U 1

HCPaBCHCTB
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CucreMsl 1 COBOKYITHOCTH LCJIbIX, pallMOHAJIbHBIX, UPPAlIMOHAJIbHBIX, ITIOKA3aTCIbHBIX, JIOFapI/I(bMI/I‘-ICCKI/IX ypaBHeHI/Iﬁ u

712 1
HEPABCHCTB
73 CucTeMBbI U COBOKYITHOCTH LIEJBIX, PAIIHOHATBHBIX, HPPAIIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTapU(PMHUUECKUX YPAaBHCHHUN U 1
HEPABCHCTB
74 CucTeMBbI U COBOKYITHOCTH IIEJIBIX, PAIMOHATBHBIX, HPPANMOHABHBIX, IIOKA3aTeILHBIX, JIOTAPU(PMUICCKAX YPABHECHUH H 1
HEPABCHCTB
75 Hcnonp3oBanne rpadukoB GyHKIMHI 1715 pelieHus] ypaBHEHUI U CUCTEM 1
76 Hcnonb3oBanue rpadukoB (pyHKIMHI 1715 pelieHus] ypaBHEHUN U CUCTEM 1
77 [TpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MaTeMaTHYCCKHX 3a7ad U 3a71a4d U3 Pa3IMuHbIX o0macTei 1
HayKU U peaJbHOW KU3HU
78 KonTponsHas pabota o teme "MuTerpan u ero npumeHeHus. CucreMbl ypaBHEeHUN" 1
79 HarypaneHble u 1ienble yncia B 3a7ja4ax U3 peajtbHOM )KU3HU 1
80 HarypanbsHbie u 11e1b1e Yrciia B 3a7a4ax U3 peabHOM KU3HU 1
81 HarypanbsHble u 11e1p1e Yrciia B 3a7a4ax U3 peaibHOM KU3HU 1
82 [Ipu3HaKK JETMMOCTH HETBIX YUCE 1
83 [Ipu3HaKK JETMMOCTH HETBIX YUCE 1
84 [Ipu3HaKK JETMMOCTH LEIbIX YUCE 1
85 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aIusl 3HAHUN. Y paBHECHUS 1
86 [ToBTOpeHMe, 0000IIeHNEe, CHCTEMATH3aIlisl 3HAHUN. Y pPaBHEHUS 1
87 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUsl 3HAHUN. Y pPaBHEHUS 1
88 [ToBTOpEHME, 000OIIEHNE, CHCTEMATH3AIUsl 3HAHUN. Y paBHCHUS 1
89 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3allks 3HaHUI. Y paBHEHHS 1
90 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUN. Y paBHEHUS 1
91 IToBTOpEeHME, 0000IIEHNE, cUcTeMaTH3alKs 3HaHuil. HepaBeHcTBa 1
92 IToBTOpeHue, 0600IIeHNE, ccTEMAaTH3alMs 3HaHuii. HepaBeHcrBa 1
b b
93 IToBTOpeHne, 0600IIIeHNE, cCcTEMAaTH3alMs 3HaHuii. HepaBencraa 1
bl b
94 IToBTOpeHne, 0600IIeHNE, cCcTEMAaTH3alMs 3HaHuii. HepaBeHcrBa 1
bl b
95 [ToBTOpeHnue, 06001eHNe, crucTeMaTu3alus 3Hanuil. CUCTeMbl YpaBHEHHIA 1
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96 [ToBTOpenue, 06001eHNE, ccTeMaTH3alus 3HaHui. CUCTEeMBI ypaBHEHUI 1
97 [ToBTOpenue, 0600IIeHNe, cUucTeMaTU3alus 3HaHuH. OYHKITUU 1
98 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alns 3HaHU. O yHKINH 1
99 Hrorosas KoHTpoOJIbHAsI paboTa 1
100 Hrorosast kKoHTpoOJIbHAS paboTa 1
101 O06001enre, cucTeMaTr3alys 3HaHui 3a Kypc ainreOpsl 1 Havaia MaTemaTudeckoro anaiausa 10-11 kimaccos 1
102 O06001enre, cucTeMaTr3alys 3HaHui 3a Kypc anreOpsl U Hayan MareMmarndeckoro aHanmmsa 10-11 kimaccos 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTO aHalin3a, reomMeTpus. AireOpa u Haudasa
MatemMaThHdeckoro anamm3a (B 2 wuactsax), 10 xmace/ Mopakouu A.I'., CemenoB IL.B.,
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«IIpocsemenne»

* Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTO aHalin3a, reomMeTpus. AireOpa ¥ Haudasa
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1. HacronbHast kuHura yuurtens Marematuku. M.: OO0 «M3garensctBo ACT»: OOO
«M3parenbctBO Actpensy, 2004;

2.Meroauueckue pekoMeHAaluuu K ydeOHukam MartemaTuku Juist 10-11 kmaccoB, »KypHau
«Maremaruka B mkoje» Ne2-2005to;

3. Hay4HO-TE€OpEeTHYECKUI U METOIUYECKHM )KypHaAII «MaTtemaTHka B IIKOJIE».

4. ExeHenenpbHOe Yy4eOHO-METOIWYECKOe TpmwiokeHue K razere «llepBoe ceHTIOps»
MaremaTtuka.

5. Enunblii TOCymapcTBEHHBIN dK3aMeH. Maremarnka. Y4eOHO-TPEHUPOBOYHBIC MaTEPHAIIBI JIJIst
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