MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo odopazoBanusi besaropojackoii odsiactu
YupasJienne 00pa3oBaHusl aAMUHUCTPAUNMH PAaKNTAHCKOr0 paiona

MOY «PakuTsiHCKasi cpeaHsisi 001eo0pa3oBaTeibHAs IKOJa Ne 2 HMEeHH

A.N. IIp10ynéBa»

COI'JTACOBAHO YTBEPXIEHO

3amectutens gupekropa MOY Hupextop MOV "PakuTsaHckas cpeHsis
"PakuTaHckas cpeaHsis o011eo0pazoBartenbHast mKosa Ne2
obmieoOpazoBarenpHas mkoma Ne2  / umenu AWM. Upi0oynésa"

umenn A.W.1p10ynéra ‘ ..~ Tlcapesa E.C.

Ocraneuxko JI.N.

oT «28» aBrycra 2024 r. oS IIprkas Ne233
: 0T«30» aBrycra2024 r.

PABOYASI ITIPOTPAMMA
(ID 1141298)

yueOHOro npeamera «AJiredpa 1 Ha4YaJIa MaTeMaTH4€eCKOr0 AaHAJIN3A.
ba3oBblil ypoBeHb»

s ooygarommxest 10-11 kmaccoB

PakutHoe 2024



MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECIIEUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH dopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeJield pealbHbIX CHUTYallMil W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIIEAYIOIIME COAECP/KATEIBHO-METOIUYECKME JUHUK: «HUucna M BBIYKCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro xak ywammMecs OBJIAZeBalOT BCE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkosne ocoboe BHUMaHHME YAENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, TMOCKOJbKY B KaXJOM pas3fene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmupoBaHHe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AJITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWy4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HuckycctBe. OOywarommecss y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMAaTUKU M Mpeaiaratror



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallU, HCCIET0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISL pellieHUs] PUKIAAHBIX 3a1a4. [Ipu penmeHnn peanbHbIX MPAaKTHYECKUX 3aaad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckue ornepanudd ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubmmxEHnHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS NPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanus GQyskmuu. [paduk  GyHkiuu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduk KOpHsS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmerrueckas ¥ TeOMETPUIECKasl MMPOTrPecCH. beckoHeuHOo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne MpuKIIagHbIX 3a1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepumogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 33/1a4 MATEMAaTUUECKON HAPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM I pelleHus 3a1ady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO M HCCIEHOBATENbCKYIO NESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NnpumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCCHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3azauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue AeHCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECcCca, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSAMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUHU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
[IPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PE3YIbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHune yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHMBATh JOCTHKEHUE
CJIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETUYECKUE  ONepaludd €  palUOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKAa3aTejeM; CTaHIapTHAs
dopMa 3amMcu JEHCTBUTEIIBHOTO 4MCJIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIUN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE.

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonHsATh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
UppalMoOHaIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3INYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe aireOpbl, COCTABIATH
BBIDOKEHUS, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreopsl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (QYHKIIHS, CIIOCOOBI 3amaHus (pyHKUIHUH, 001acTh
OTpe/eNeHNs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(bYHKITNH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

Crpouthk U uuTaTh rpa@UKu JTUHEMHON (PYHKIMH, KBAAPATUYHON (PyHKIHH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BETUUUHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarOllasgd TE€OMETPUYECKAs
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOrPECCUH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpPENENICHNE,  TEOpEeMa, CJIEICTBUE,
JI0Ka3aTEeIIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypalbHOE, LEIOE€ YMCIO; HCHOJIB30BAThH
MIPU3HAKH JEJIMMOCTH LENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL peLIeHus 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M uucia, NECATUYHbIE U HATypajbHbIE
JgorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
OIepUpPOBaTh MOHATHUSAMM: IOKA3aTEIbHOE YPABHEHWE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHHs BBIPAKEHUH, COACpPKAIIMX JIOTapUPMBL;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEIICHMUE,
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBl 10 YCIOBHIO 3aJayH,
MCCJIEIOBATH MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM allapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HauMeEHblllee 3HayeHuss (QYHKUIMM Ha MPOMEXKYTKE; HCHOJIb30BATh HUX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpaUKU NOKA3ATEIbHOM, JIOrapupMUUYecKoil H
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4YeCKOro aHajamu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOJHON AJIs pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOAHYIO JIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(HUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTETpall
no ¢popmyne HeroTona—JIeltOnua.

Pewlars mpukiiagHele 3a7a4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBIE BocnurareanbHBIA NOTEHIINAJ
Ne HanmeHnoBanue pasjiesioB u Kourpoar IpaxkTuu (uudposbie) ypoka
n/m TeM NporpamMmbi Bcero HbIE ecKHe o0pa3oBaTe/bH
padoThbI padoThbI ble pecypchbl

YCTaHOBJICHHE TOBEPUTEIBHBIX OTHOIICHUI
MEXY YIUTEIIEM U €0 YICHUKAMH,
CTMOCOOCTBYIOIIMX MTO3UTUBHOMY BOCIPHUSITHIO
ydamuMucs TpeOoBaHMUH U MPOChO yUuTENs,
MPUBJICYCHUIO UX BHUMAHUS K 00CYyXIaeMOii
Ha ypoke HH(OpMAINHU, aKTUBH3ALIH X
MO3HABATELHON JI€ITEIbHOCTH;

MHOXecTBa palMOHAJIBHBIX U - MOOYX/ICHHUE IIKOJHHUKOB COOIIOIATh Ha
. YpOKe OOIIETIPHHATBIC HOPMBI TTIOBEJICHHS,
JCUCTBUTCIIBHBIX YHCCII.
14 1 TIpaBHJIa OOIIEHHS CO CTAPIINMHU (YIUTEIISIMH)
ParnonansHsre YPpaBHCHHUA U 1 CBEPCTHUKAMH (IIKOJIBHUKAMH), TIPHHIIAIIBI
HEPABCHCTBA y4eOHO# AUCIMILIMHBI B CAMOOPTraHU3aIHH;

BKJIFOYEHHE B YPOK MIPOBBIX TIPOLEIYP,
KOTOpBIE OMOTAIOT TTO/IJIPIKATh MOTHBALIHIO
JIeTel K MOJTyYeHUIO 3HAHUH, HaJIa)KUBAHHIO
MO3UTHBHBIX MEXKJINYHOCTHBIX OTHOIICHHIT B
KJ1acce, OMOTaloT YCTaHOBJICHUIO
OOposKenaTenbHON aTMOC(hephl BO BpeMs

YpOKa;

YCTaHOBJIEHUE JIOBEPUTENBHBIX OTHOIIEHUH
MEXYy YUUTEJIEM U €r0 YYCHUKaMHU,
CTIIOCOOCTBYIOIINX MTO3UTUBHOMY BOCHPHUSITHIO
(DyHKIII/II/I nu I‘pa(l)I/IKI/I_ y4amuMucs Tpe60BaHl/Iﬁ ¥ IPOCHO YUUTEIIA,

CTereHs C ETBIM 6 MIPHUBJICYCHUIO HX BHUMAHUS K 00CyXKIaeMOi
Ha ypoke HH(GOPMAINK, aKTUBU3AIMH UX
HOKasaTeJIeM MO3HABATEIbHOU JIeSITEIbHOCTH;

IMPUBJICYCHUE BHUMAaHUS MIKOJIbHUKOB K
HEHHOCTHOMY aClEKTy U3Yy4ac€MbIX Ha YpOKax
HBHCHI/Iﬁ, opraHusanus ux pa6OTI)I C




T0JIy4aeMO Ha YpPOKE COLMAIbHO 3HAaUNMOU
nHpopMaIyel — HHUIIMMPOBAHUE €€
00CYX/ICHUS, BBICKA3bIBAHHS YIaIIIMUCS
CBOETO MHEHUSI MO €€ TTOBOJLY, BEIPAOOTKU
CBOETO K HEW OTHOIIICHUS,

Apudmerndeckuit KopeHb N—
Ol cTeneHu. 13
WppanuonaibHble ypaBHEHUs

" HECPABCHCTBA

YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOILICHUH
MEXIY YUUTEIeM U €r0 YIeHUKaMH,
CMOCOOCTBYIONINX MTO3UTUBHOMY BOCIHPHUSITHIO
yUaIuMucs TpeOOBaHMIA U TPOCHO yUUTEI,
MPUBJICYCHUIO UX BHUMAHUS K 00CyXKIaeMOi
Ha ypoke WHPOPMAIHH, aKTUBH3AINH UX
MO3HABATEIILHON JEATEIIbHOCTH;
MPUBJICYCHUE BHUMAHUS IIKOJILHUKOB K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YpoKax
SIBIICHUH, OpraHu3anus ux paboTsl ¢
1oJIy4aeMoi Ha YpOKe COLMAIbHO 3HAUNMOM
vHpOpMaIel — THUIHUPOBAHHE €€
00CY)KJICHUS, BRICKA3bIBAHUS YIAIIUMHUCS
CBOEr0 MHEHHS TI0 €€ TIOBOJY, BEIPAOOTKH
CBOETO K HEHl OTHOIIICHUS
- opraHusanus medcTsa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX YYAIIUXCSI HAJT UX
HEYCIEeBAIOLIMMH OJIHOKIACCHUKAMHU, JTAIOIIETO
IIKOJILHUKAM COITHAIbHO 3HAYUMBIN OTTBIT
COTPYJHHUYECTBA U B3aUMHOM MOMOIIIHN;

®DopMyIIbl TPUTOHOMETPHH.
TpuroHOMETpHUYECKUE 22
ypaBHEHUS

YCTaHOBJICHHE JOBEPHTEIbHBIX OTHOLICHUH
MEXK/ly YUNTEJIEM U €ro yUCHUKAMH,
CMOCOOCTBYIOLINX MTO3UTHBHOMY BOCIIPHSITHIO
y4anmMucs TpeOoBaHMi 1 POCkO yUnuTes,
MPUBJICYCHHIO UX BHUMAHUs K 00Cy)aaeMoit
Ha ypoke nH(OpMaIu, aKTHBH3ALNH X
MMO3HABATEJILHOM JIeITeILHOCTH,
HCHOJIb30BaHNE BOCITHUTATEIBHBIX
BO3MOXKHOCTEH coieprkaHus yueOHOro
npeaMeTa 4epes AeMOHCTPALIHIO IeTsIM
NPUMEPOB OTBETCTBEHHOT' 0, TPAXKIAHCKOTO
MOBE/ICHNUSI, TIPOSIBIICHHUS YEIIOBEKOIIO0HS 1
IOOPOCEPICUHOCTH, Yepe3 000D
COOTBETCTBYIOIINX TEKCTOB JUIA YTCHHUSA, 3a/1a4




IlociemoBaTenbHOCTY U
MPOTpPeECCUU

UL PeLIeHHUS, TIPOOJIEMHBIX CUTYAIUi JUIst
o0CyXJeHHUs B KJlacce;

MHHITUAPOBAHHE U ITOICPIKKA
HCCIIEJOBATENBCKON eATENBHOCTH
IIKOJILHUKOB B paMKax pealn3aniuy NMH
MH/MBHUAYAIbHBIX M TPYHIIOBBIX
HCCIIE0BATEIbCKUX ITPOSKTOB, YTO AACT
IIKOJIBHAKaM BO3MOYKHOCTb IIPHOOPECTH HaBBIK
CaMOCTOSITENIBHOTO PELICHUS TEOPETHYECKOIT
po0JIeMBI, HaBBIK T€HEPHPOBAHUS 1
oopMIIeHUs] COOCTBEHHBIX HCH, HABBIK
YB@KUTEIGHOTO OTHOIICHUS K UYXKHM UM,
0(pOpPMIICHHBIM B pabOTax APyrux
HCCIIeJOBATENCH, HABBIK TyOJINYHOTO
BBEICTYIIICHUS TIepe ayIUTOpHeEH,
apryMEHTHPOBAHHUS U OTCTAUBAHMS CBOCH
TOYKH 3PEHHSI.

YCTaHOBJIEHUE JOBEPUTEIbHBIX OTHOILICHUMN
MEX/ly yIUTETIEM U €T0 YUCHUKaMH,
CIIOCOOCTBYIOIIUX MTO3UTHBHOMY BOCIIPHUSITHIO
yJanuMHucs TpeOoBaHMI 1 TPOCKO yUnTeIs,
TIPUBIICYSHHUIO NX BHUMAHHUS K 00CYKIaeMoit
Ha ypoke nH(OpMaIu, aKTHBH3ALNH X
TI03HABATEIBHOH NEeATeTbHOCTH;

NIPUMEHEHHEe Ha YPOKe MHTEPAaKTHBHBIX (GopM
paboTHI yJaIuxcsi: HHTEJUICKTYaIbHBIX HIP,

CTUMYIHPYIOIINX MO3HABATETLHYIO
MOTHUBAIIUIO IIKOJIBHUKOB; TUCKYCCHUH,
KOTOpBIE JAIOT yJAIIUMCS BO3MOKHOCTh
MIPUOOPECTH ONBIT BEJICHHST KOHCTPYKTHBHOTO
JIMAIora; TPYNIOBOI paboThl MK paboThI B
rapax, KOTOpbIe yJaT IIKOJTEHUKOB KOMaHTHOH
paboTe ¥ B3aUMOJICHCTBHIO C IPYTUMH JICTHMH.

[ToBTOpenue, o6obmEeHNE,
cUCTEeMaTH3alus 3HaHU!

YCTaHOBJIEHHUE JOBEPUTEIbHBIX OTHOLICHUH
MEXJIY YUUTEJIEM U €r0 y4YeHUKaMH,
CITOCOOCTBYIOIIUX MTO3UTHBHOMY BOCIIPHUSITHIO
yJarmMucs TpeOoBaHM 1 MPOCkd yuInuTes,
TIPUBJICYSHHUIO NX BHUMAHHUS K 00CYK1aeMoit
Ha ypoke HH(GOPMAINK, aKTUBU3ALMU UX




OBIIEE KOJIMYECTBO YACOB

M03HABATETbHOH JEATETbHOCTH;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD,
KOTOpPbIE IOMOTat0T IOAAEPKaTh MOTUBALIUIO
JIeTel K MOJTyYEHHIO 3HAaHUM, HaJTa)KUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILCHUN B
KJIacce, IOMOTal0T YCTAHOBICHUIO
J0OposKenaTeIbHON aTMOoCc(hephl BO BpeMst
YPOKa;

68 4 0
I1O ITPOTPAMME
11 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHBIE BocnuratenbHbBIH NOTEHIINAJ
Ne HaumeHnoBaHue pa3/ieioB U Kourpoanr  IIpakruy (undposbie) YpPoOKa
n/m TeM NPOrpaMMbl Bcero HbBIE ecKHe oOpa3oBaTeJibH
padoThbI padoTbI bl€e pecypchl
YCTaHOBJIEHHE IOBEPUTEIBHBIX OTHOIICHUI
MEKIY YUHUTEICM U €r0 YUCHHKAMH,
CIOCOOCTBYIOIINX MTO3UTHBHOMY BOCIIPHSITHIO
yYaIuMHKCs TPeOOBaHUIA U TPOCHO YUUTEIIS,
CreneHs ¢ pallMOHATbLHBIM g
MPUBJICYCHHUIO X BHUMAaHHS K 00CYKIaeMOn
nokazaresieM. [lokazarenbHas 12 1 Ha ypoke nH(OpMaImu, akTHBH3AINH X
(I)YHKHI/UI- HOKaSaTeJ'ILHLIe MMO3HABaTEJIbHOM JACATCIIBHOCTHU,
- MoOYX/IeHHUE IIKOJBLHUKOB COOIIOIATh Ha
YpaBHCHUA U HCPABCHCTBA
YpPOKE OOIIETPUHSTHIC HOPMBI TIOBE/ICHHUS,
MpaBuIIa OOIIEHHUS CO CTAPIINMHE (YIUTEISIMHI)
U CBEPCTHUKAMHU (IIKOJIBHUKAMM ), TIPHHIIHAIIBI
yqe6H0ﬁ JUCHUIIJIMHBI 1 CaMOOpPIraHrU3aln,
YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOILICHHUI
HOFapI/I(bMI/I‘—IeCKaSI q)yHKHI/Iﬂ. MEXAY YUYUTEIEM U €r0 yUCHUKAMU,
CHOC06CTB FOIIHUX ITO3UTUBHOMY BOCIIPUSATHIO
Jlorapudmuueckue 12 1 ' Y Boctp

YpaBHEHUS U HEPABEHCTBA

yJanuMucs TpeOoBaHM 1 MPOCckd yuanuTes,
TIPUBJICYSHUIO MX BHUMAHHUS K 00CYyK/1aeMOit
Ha ypoke HH(GOPMAINK, aKTUBU3ALMH UX




MO3HABATEILHON JCATEIbHOCTH;
MIPUBJICYCHUE BHUMAHUS IKOJIbHUKOB K
LIEHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3anus ux paboTsl ¢
10JIy4aeMoi Ha YpOKe COLMAIbHO 3HAUNMOM
nHpopmaryeit — THUIMUPOBAHUE ee
00CYKJICHUS, BRICKA3bIBAHUS YIAIIIMUCS
CBOETO MHEHHS 110 €€ TIOBOJY, BEIPAOOTKH
CBOETO K HEl OTHOIIICHUS,

Tpuronomerpuyeckue
(GyHKLIUU U UX rpaduKy.
Tpuronomerpuueckue
HEpaBEHCTBA

YCTaHOBJIEHHE JIOBEPUTENBHBIX OTHOIICHUIT
MEX]y YUUTEJIEM U €r0 YICHUKaMH,
CIIOCOOCTBYIOIIUX MTO3UTHBHOMY BOCIIPHUSITHIO
yJanuMHucs TpeOoBaHMI 1 TPOCkO yUnTes,
TIPUBJICYCHHUIO UX BHUMAHHUS K 00CYK1aeMoi
Ha ypoke nH(OpMaImu, akKTHBH3ALIN X
[103HABATEIbHOM AEATEIBHOCTH;
MIpUBIICYCHUE BHUMAHHS IIKOJIBHUKOB K
LICHHOCTHOMY acIIeKTYy M3Yy4aeMbIX Ha ypoKax
SIBICHUH, OpTaHNn3anus ux paboTsl ¢
T0JIy4aeMON Ha YpPOKE COLMAIbHO 3HAUNMOMN
nHpopManyeil — THUIMUPOBAHUE ee
00CyX/ICHUS, BBICKA3bIBAHMS YUaI[IMHUCS
CBOET0 MHEHHUsI [0 €€ IMOBOJIY, BEIPA0OTKN
CBOETO K HEl OTHOIIICHUS

[IponsBoaHas. [Ipumenenne 24
MIPOU3BOAHOMN

YCTaHOBJIGHUE JOBEPUTEIBHBIX OTHOIICHHUI
MEX]Y YIUTEIIEM U €T0 YICHUKAMH,
CMOCOOCTBYIOIIHMX MO3UTHBHOMY BOCIPHUSITHIO
y4daImuMucs TpeOoBaHMH U MPOCHO yIUTENS,
MPUBJICYCHUIO UX BHUMAHUS K 00CYyX1aeMOii
Ha ypoke WHPOpMAIHH, aKTUBH3AINH UX
MO3HABATENLHON JIEITEIbHOCTH;

UCTIOJIb30BAHNE BOCITUTATEIbHBIX
BO3MOXKHOCTEH coJiepKaHus yaeOHOTO
npeaMeTa Yepe3 JSMOHCTPAIIHIO ACTSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAKIaHCKOTO
MOBE/ICHHUSI, TIPOSIBIICHUS YEIOBEKOIIOOHS U
IOOPOCEPICUHOCTH, Yepe3 000D
COOTBETCTBYOIIMX TEKCTOB JIIsl YTCHUSI, 33129
JUIS pelieHHs, TPOOIEMHBIX CUTyalui Ui




00CyXIeHHUs B KJlacce;

HHuterpan u ero npuMeHeHUst

YCTAHOBJICHHE JOBEPHTEIBbHBIX OTHOLICHUH
MEXIY yYUTEJIeM U €r0 yUCHUKAMH,
CITOCOOCTBYIOIINX ITO3UTHBHOMY BOCIIPHUSITHIO
y4yamumucs TpeOoBaHui U MPOCch0 yuuTens,
MIPUBJICYCHUIO MX BHUMAHHMS K 00CYyK1aeMOit
Ha ypoke HHMOPMAIMH, AKTUBH3ALMT UX
MI03HABATEILHOH e TeIbHOCTH;

NIpUMEHEHNEe Ha YPOKe HHTEPAaKTHBHBIX (popM
paboThI yHaIUXcsi: HHTEIUICKTYaIbHBIX UID,

CTUMYJIPYIOIIHMX [03HABATEIbHYIO
MOTHBALMIO [IKOJIEHUKOB; IMCKYCCHIA,
KOTOpBIE JAIOT yJAIIUMCSI BO3MOKHOCTh
NIPUOOPECTH ONBIT BEJCHHST KOHCTPYKTHBHOTO
JIaJIoTa; TPYMIIOBOI paboThl MK paboTHI B
rapax, KOTOpbIE yJaT IIKOJIbHIKOB KOMaHTHOH
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMH JACThMU;

CucreMsl ypaBHEHUI

12

YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOILICHUN
MKy YIUTEIIEM U €0 YICHUKAMH,
CTIOCOOCTBYIOIINX MTO3UTUBHOMY BOCHPHUSITHIO
ydamuMucs TpeOoBaHMH U MPOCHO yUUTENs,
MPUBJICYCHUIO UX BHUMAHUS K 00CYyX1aeMOii
Ha ypoke WHPOpMAINH, aKTUBH3AINH HX
MO3HABATENLHON JIEITEIbHOCTH;

BKJIFOUEHHE B YPOK HTPOBBIX IPOIETYP,
KOTOPBIE TOMOTAOT TTOAePIKaTh MOTHBALIUIO
JIeTel K MOJTyYeHHUIO 3HAaHUN, HaJTa)KUBAHUIO
MMO3UTHBHBIX MEKIIMYHOCTHBIX OTHOIIIEHHUH B
KJIacce, MOMOTal0T YCTaHOBIEHHUIO
OOposKenaTenbHON aTMOC(hEephl BO BpeMs
ypoxa;

Harypanbhble u nensie yncna

YCTaQHOBJIEHUE JOBEPUTEIbHBIX OTHOILICHUIN
MEXy YUUTEJIEeM U €ro y4eHHKaMHu,
CITOCOOCTBYIOIINX MTO3UTHBHOMY BOCIIPHUSITHIO
ydaiumMucs TpeOdoBaHMi U POCkd yuuTes,
TIPUBJICYSHHUIO MX BHUMAHHUS K 00CYK1aeMoit
Ha ypoke HH(GOPMAINK, aKTUBU3ALMU UX
MM03HABATEJIBLHOM JIeITeILHOCTH,

- opranu3anys megcrBa MOTHBUPOBAHHBIX




SPYAMPOBAHHBIX YJAIIUXCS HAJl UX
HEYCIIEBAIOINMHU OJHOKJIACCHUKAMH, JAIOIIET0
IIKOJIBHAKAM COIIMAJIbHO 3HAYMMBIH OITBIT
COTPYAHHYECTBA 1 B3aUMHOM MOMOIIIH;

[ToBTOpenue, 06061IeHNE,
cHUCTeMaTH3alMs 3HAHWI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

18

102

YCTAHOBJICHHE JOBEPHTEIbHBIX OTHOLICHUH
MEX/Ty YIUTEIEM U €r0 YUCHUKaMH,
CIIOCOOCTBYIOLINX MTO3UTHBHOMY BOCIIPHSITHIO
yJanmMucs TpeOoBaHMI 1 TPOCEO yUnTes,
MIPUBJICYCHUIO MX BHUMAHHUS K 00CyK1aeMoit
Ha ypoke HHMOPMAIMH, AKTUBH3ALMT UX
M03HABATEIBLHOH e TeIbHOCTH;
MHUIUMPOBAHUE U TTOJJIEPIKKA
HCCIIEJOBATEIBCKON JeATENbHOCTI
IIKOJILHUKOB B paMKax pealn3anu UMU
MH/IMBHUAYaJIbHBIX M TPYHIIOBBIX
HCCIIeJOBATEIBCKUX MIPOEKTOB, YTO JIACT
HIKOJEHUKAM BO3MOKHOCTb PHOOPECTH HABBIK
CaMOCTOSITEJILHOTO PELICHHs TeOPETHISCKON
pOo0IIEeMBbI, HABBIK I'CHEPUPOBAHUS 1
odopmieHHs COOCTBEHHBIX HJCH, HABBIK
YB@KUTEIBHOTO OTHOIICHUS K TYXKHM HICSIM,
o opMIIEHHBIM B paboTax APYrux
uccleIoBaTeNeil, HaBbIK TyOJIMYHOTO
BBICTYIUICHHS TIEPEl ayJUTOPHEi,
apryMEHTHPOBAHUS U OTCTAUBAHUS CBOCH
TOYKH 3PEHHSI.







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anre0Opa u Havajia MaTEMaTUYECKOTO aHaau3a. JunakTHIecKue MaTepralibl K
yueonuky III. A. Anumona u apyrux. 10 knacc: yue6.mocobdue s
o011e00pa3oBar. opranu3zanuii: 6a3oBbiii U yriy0. yposuu/ M. U. lllaGynun, M.
B. Tkauéna, H. E. ®énoposa. - 8-¢ uzn. - M.: I[Ipocsemenue, 2017. - 207 c.
Anre0pa 1 Hauaja MaTEMaTUYECKOTO aHaMK3a. J[u1akTHYeCKue MaTepHalIbl K
yueonuky L. A. Anmumoa u apyrux. 11 kimacc: yue6.mocobue s
oOmreoOpa3oBar. opranuzanuii: 6a3oBbid u yriy6. yposuu/ M. U. lllabynun, M.
B. Tkauésa, H. E. ®&noposa, P. I'. I'azapsH. - 4-e uzna. - M.: IIpocsenienue, 2009.

- 142 c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6imoreka "Most mkona" (https://lib.myschool.edu.ru/)

®I'BHY "denepanbHbliit HHCTUTYT Heaarorudeckux uamepenui" (https:/fipi.ru)



Pemy 'MA (https://sdamgia.ru)

Yuu.py (https://uchi.ru)

Ypoxku marematuku (http://urokimatematiki.ru)

I'azera "Maremartuka" nzgarenbckoro aoma "llepBoe

certsops" (http://mat.1september.ru/)

Martepuansl mo MaTemaTike B Ennnoit komuiekiuu nudpoBbix 06pa3oBaTeIbHbIX
pecypcos (http://school_collection.edu.ru/collection/matematika/)

3aga4yHuK 1S TOATOTOBKYU K OJMMIIAA/IaM MO0 MaTEMATHUKE
(http://tasks.ceemat.ru/)

3aHuMaTeNbHas MaTeMaTHKa MIKOJIbHUKaM (OJIMMITHA/IBI, UTPBI, KOHKYPCHI 110
matematuke) (http://www.math_on_line.com)

«Buneoypoxuy» (http://interneturok.ru)






