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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yue6HOT0 Kypca «Anredpa U Hayajga MaTEMaTHYECKOTO aHalIn3ay 0a30BOTO YPOBHS
s oOywaromuxes 10 — 11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOrO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa CPEAHETO 001Iero 00pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
IPEIbSBISIEMBIX K MaTeMaTH4YeCKOMY OOpa3OBaHHIO, M TPAIWIMA POCCHIICKOro oOpa3zoBaHusA. Peanmm3arms
porpaMMbl  0OecrieyrBaeT OBJAJICHUE KIIOYEBHIMH KOMIIETEHUHUSMHU, COCTABISIIOIIMMH OCHOBY JUIS
CaMOpPA3BUTUSI M  HENPEpPhIBHOTO 00pa30BaHUs, MEIOCTHOCTh  OOWIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0YYaIOIINXCS.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajza MaTeMaTH4EeCKOTO aHAIM3a» SIBIAETCS OAHUM U3 HauOoliee 3HAYMMBIX B
IIporpamMMe CTapIlei LIKOJIbI, HOCKOJIBKY, C OJTHOW CTOPOHBI, OH 00€CleunBaeT UHCTPYMEHTAIbHYIO 0a3y 1uis
M3YyUEHHs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYTrOil CTOPOHBI, (pOpMHUPYET JTOrHYecKoe U abCTpaKTHOE
MBILUIEHHE Y4alllUXCsl Ha YpPOBHE, HEOOXOAMMOM JJIsi OCBOCHHUS KypcOB MH(OPMATHUKH, OOILECTBO3HAHUS,
UCTOPHUH, CIIOBECHOCTH. B pamkax HJaHHOTO Kypca ydyalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpas (GOpMYIHUPYET CBOU IOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anreOpbl ¥ Haual MaTeMaTHYECKOrO aHAIM3a 3aKJIaJbIBA€T OCHOBY JUIS YCHEIIHOTO OBJIAJCHUS
3aKOHaMHM (pU3MKH, XMMUHU, OMOJIOTHH, TOHUMAaHHs OCHOBHBIX TEHACHLUI SKOHOMUKHU U OOILECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
UCMOJIb30BaTh UX B IOBCEAHEBHOM *U3HU. B Toke BpeMs oBiajeHue aOCTPaKTHBIMU M JIOTHUECKH CTPOIMMHU
MaTEeMaTHYECKUMHU  KOHCTPYKIMSIMH — Pa3BUBAeT yMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBHIBATH
UCTUHHOCTb YTBEP)KICHUS, HCIOJIb30BaTh OOOOIIEHHWE M KOHKpPETH3allMio, abCTparMpoBaHHWE U aHAJIOTHIO,
dbopmMHpyeT KpeaTHBHOE W KPUTHYECKOE MbIIUICHHE. B xo1e m3ydeHust anreOpbl U Hayal MaTeMaTU4ecKOro
aHajuM3a B CTapuled IIKoJIe ydalldecss MOJy4yaroT HOBBIM ONBIT pELIeHUs MNPUKIAJHBIX 33724,
CaMOCTOSITENILHOTO TIOCTPOCHHS MAaTEMaTHYEeCKHX MOJENEeH pealbHbIX CHTyallMd ¥ HHTEpIpETaIiu
MIOJIyYEHHBIX PEIICHUH, 3HAKOMATCS ¢ MpUMEpaMH MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B IpUpPOJE, HAyKe U B
HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMAaTUIECKIMU OTKPBITUSMHU U UX aBTOPAMHU.

Kypc oOmajgaer 3Ha4MTENbHBIM BOCHHMTATEJIbHBIM IOTEHLMAIOM, KOTODPBIM peanu3yercss Kak uepes
y4eOHBII MaTepHal, COCOOCTBYIONIHI (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 CrenupuKy
y4eOHOM JeATeNbHOCTH, TPEOYIOLIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH, NMPOJODKUTEIIEHOW KOHLEHTpAIMU
BHUMAaHHS U OTBETCTBEHHOCTH 32 IOJTy4YEHHBIH pe3yIbTar.

B ocHoBe MeToauku 0O0ydeHuUs anredpe M HavajdaM MaTeMaTHYeCKOro aHalu3a JICXKUT JAeATeIbHOCTHBIN
MIPUHLIMIT 00YyYEHUS.

CrpykTypa Kypca «AnreOpa M Hayajga MaTeMaTHYeCKOI'O aHaJM3a» BKIIOYAET CIEAYyIOIIne
coZiep KaTeIbHO-MeTOInuecKkue TuHuM: «Yucma u BeraucieHus», «OyHKIuu U rpadukm», «YpaBHEHHS U
HepaBeHCTBa», «Hauana wmaremarnyeckoro aHanuza», «MHOXecTBa U JIOTHKa». Bce oOCHOBHBIE
COZIePKATEIBHO-METOJUUECKUE JIMHUM H3y4aroTCs Ha NPOTSDKEHHH JIBYX JIeT OOydeHHs! B CTapIied IIKoJe,
€CTECTBEHHO JIOMOJIHSS ApYT JApyra U MOCTENEHHO HAChIIasCh HOBBIMM TeMaMH M paszienamu. JlaHHbIA Kypc
SBIISIETCS WMHTETPATUBHBIM, TOCKOJNBKY OOBenuHsSeT B cebe coJepKaHWe HECKOJIbKUX MaTeMaTHYeCKUX
JUCLUIUIMH: anreOpa, TPUTOHOMETpPHUsS, MaTeMaTHUECKUIl aHaIu3, Teopusi MHOXKeCTB U Ap. Ilo mepe Toro kak
yJamgecss OBJIAAEBAlOT BcE Oosiee IMMPOKMM MATEMATHYECKHM aIlaparoM, Y HHUX IIOCIeI0BaTeIbHO
¢dopmMHpyeTCs M COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUYECKyI0 MOJIENIb pEealbHOM CHUTYyaluH,
NPUMEHSTh 3HAHWS, MOJyYeHHBIE B Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHaIHM3a», IS PEIICHHS
CaMOCTOSITENILHO C(POPMYTUPOBAHHON MaTeMaTH4ECKOH 3ajauu, a 3aTeM HHTEepIpPEeTUPOBATh MOTY4YEHHBIN
pe3ynbTar.

ConepxatenbHo-MeToAMYeCKas JUHUSA «YKcina U BBIYMCICHUS» 3aBepiuaeT (opMUpOBaHHE HABBIKOB
MCIOJIb30BaHUs JEHCTBUTENBHBIX YHCEN, KOTOPOe OBIJI0 HaYaTo B OCHOBHOM 1IKoJjie. B crapmieii mkone ocoboe
BHUMaHME yJenseTcss (OPMUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOIUX B cels
WCTIOJIb30BaHUE PA3TMYHBIX (OPM 3alMCH JCUCTBUTEIBHOTO YHCIIA, yYMEHHE pAIlOHAIBHO BBITIOIHSTH
JIeWCTBUSL C HUMH, JenaTb TMPHUKUAKY, OIEHHMBaTh pe3ynapTar. OOydaromuecs MOMy4alOT HAaBBIKU
NpUOIMKEHHBIX BBIYMCIICHUH, BBITIOJHEHUS JCWCTBUH C YHCIaMH, 3allMCAHHBIMH B CTaHIApTHOH (opme,
UCMOJIb30BAHUS MATEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKCHHM.

Jluans «YpaBHEHUS ¥ HEPABEHCTBA» PEANM3YETCsS Ha MPOTSHKEHUH BCETO OOYYEHUs B CTapIIeH IIKOIe,
MOCKOJIbKY B K&KJIOM pa3jiesie MporpaMMbl IPelyCMOTPEHO PEIIeHNnEe COOTBETCTBYIONIMX 3a1a4. O0y4aromuecs
OBJIQ/ICBAIOT PA3IMYHBIMH METOJAMH PEIICHHUS IEeNbIX, PAllMOHAIBHBIX, UPPANNOHATBHBIX, MMOKA3aTeIbHBIX,



Jorapu(MHUUECKUX M TPUTOHOMETPUYECKUX YPABHEHUH, HEpaBEHCTB M MX cuUcTeM. [lomydyeHHbIE yMEHUs
UCTIOJNIB3YIOTCS TIPU MCCIIE0BAaHUN (DYHKIUI C TIOMOIIBIO IPOU3BOAHOM, PEIICHUH MPHUKIIAIHBIX 3a/a4 U 33134
Ha HaXOXKJCHHE HanOONbIINX U HAMMEHBIINX 3HAaueHUH (QyHKimu. [laHHas copepkaTenbHas JIMHUS BKIIIOYAET
B cebs Takke (GOpMHUpPOBAHHWE YMEHHMH BBITIOJHATH pacuérbl 1Mo (opmynaM, MNpeoOpa3oBaHUsS IEIbIX,
panMoHANBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPHUECKUX BBIPAKEHHM, a TAaKXKe BBIPAKECHUH, COACPIKAIINX
creneHn ¥ Jorapudmel. braromaps u3ydeHuro anreOpandyeckoro Marepuana IPOUCXOIUT AajbHEHInee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBILIUICHHUS YYalIuXcs, (OPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyXIeHHul, padoThl ¢ CUMBOJIEHBIMHU (POPMaMHU, TPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. AureOpa mpemiaraetT 3QQeKTUBHBIE MHCTPYMEHTHI JUIS PEIICHHUS MPAKTHYECKUX M
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAaTrJSTHO IEMOHCTPHPYET CBOU BOSMOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUSA «DyHKIUM W TpauKu» TECHO TMEpersieTaeTcss ¢ JIpYruMu
JMHUSIMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a/1a€T MOCIe0BAaTEeIbHOCTh N3ydeHUs MaTtepuaina. M3ydyenue
CTETIEHHOH, MOKa3aTeIbHOM, JIorapu()MUIEeCKOl U TPUTOHOMETPHUYECKUX (DYHKIMI, MX CBOMCTB M TpaduKOB,
UCTIONIb30BaHUE (QYHKIMHA Ul PelIeHus 3aiad U3 APYIUX Y4eOHBIX MPEAMETOB W PEalTbHOW JKH3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJM30M, TaK U C PEeIICHHEM yYpaBHEHHU U HepaBeHCTB. [Ipu 3ToMm Oonbiioe
BHUMaHHUE ynenseTcs (OPMHPOBAHHIO YMEHHS BBIpaXaThb (OPMyJaMu 3aBUCHMOCTH MEXIy Pa3IMnYHBIMHU
BEJIMYMHAMH, HCCIEI0BATh MOJY4YeHHBbIE (YHKIMHU, CTPOUTHh UX rpaduku. Marepuan 3Toi coaepikaTelbHON
JIMHUY HaleJICH Ha Pa3BUTHE YMEHUI M HaBBIKOB, MIO3BOJISIOIINX BBIPAKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMU
B Pa3NMYHON (opMe: aHATUTUYECKOH, rpaduyeckoil m crmoBecHoW. Ero m3ydeHune cmocoOCTBYET pa3BHTHIO
AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETH3AIUH, HCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHast nuHHS «Hauyama mareMaTHUECKOTO aHANW3a» I03BOJISIET CYIIECTBEHHO pACIIMPHTH
KPYI' KaKk MaTeMaTW4eCKHX, TaK M NPUKIAJHBIX 3a/1a4, JOCTYIHBIX OOYYaroUIMMCS, Y KOTOPBIX MOSBISETCS
BO3MOYKHOCTh HCCIIEIOBAaTh M CTPOHUTH Trpadukud (QYHKIUH, OmpenensiTh WX HauOOJbIINE W HAMMEHBIIHE
3HAYEHHsI, BBIYUCIIATH IUIOMAnu Guryp u o0bEMBI Te, HAXOAUTh CKOPOCTH U YCKOpEHUs ImporieccoB. /laHHas
cojiep KaTeNbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOCHHUSI MAaTEMAaTUYECKUX MOJEJCH peaTbHBIX
CHUTYaIMi{, HaXOXKJICHUS HAWIYYIIETr0 pPEIICHHs B TNPHKIAJAHBIX, B TOM YHCIIE COLMAIbHO-’KOHOMUYECKUX,
3ajadax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHajiM3a CIIOCOOCTBYET pa3BHTHIO a0CTPAaKTHOTO,
(OpMaNbHO-JIOTUYECKOTO M KPEaTHBHOTO MBINUICHUS, (DOPMHPOBAHHIO YMEHHH DPACIO3HABAThH IPOSBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHHKE M UCKyccTBe. OOydaromuecst y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTUSl MAaTEMaTUKH KaK HayKH, U UX aBTOPax.

ConepxatenpHO-MeToAnYecKass JTHHUS «MHOXKECTBA M JIOTHKa» B OCHOBHOM ITOCBSIIEHA AJIEMEHTAM
TEOPUH MHOXECTB. TeopeTMKO-MHOKECTBEHHBIE IPEJICTABICHHUS TMPOHU3BIBAIOT BECh KypC UIKOJIbHOM
MaTeMaTHKHU | MpeUIaraloT HanboJiee YHUBEPCATBHBIN S3bIK, 00BEIMHSIOMNN BCE pa3/ieibl MATEMATHKH U €€
NPUIIOKEHNUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTH4YecKHe AUCLUIUIMHBI B efuHoe 1enoe. [loaToMy BakHO JaTh
BO3MOYKHOCTh MIKOJBHUKY TIOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH S3BIK COBPEMEHHOH MAaTeMaTHKH |
HCIOJIb30BATh €T0 ISl BEIPAKEHUS! CBOMX MBICIIEH.

B kypce «AnreOpa ® Hayala MaTeMaTHYECKOTO aHalIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIIMPOBAHUs, KOTOpble MpU3BaHbl C(HOPMHUPOBATh HABBIKM IOCTPOCHUS MOjEIeH
peanbHBIX CHTyallnd, MCCIENOBAHMS STHUX MOJENEH C IMOMOIIBI0 ammapara anreOpbl U MaTeMaTHYeCKOTO
aHajM3a M UHTEpIpEeTaluu TOJIyYeHHBIX pe3ynbTaToB. Takue 3ajjaHus BIUIETEHBI B KaXKIbIH M3 pa3ziesioB
MIPOTPaMMBI, TOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO MCIIONIB3YETCs /IS peIIeHUs MPUKIAIHBIX 3a1a4. [Ipu
pelIeHNH peabHBbIX NPAKTUYECKUX 3a/]ad ydalluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIb30BATh AHAJOTHIO, 0000IIAaTh U KOHKPETU3HPOBATh MpPOOsIEMy.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJAHBIX 33]a4 OpraHU3yeTcs B pollecce N3ydeHUs
BCEX TEM Kypca «Anredpa v Hadara MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
B yueOHOM muiaHe Ha M3ydeHHE Kypca anreOpbl ¥ Hadall MaTeMaTHYecKoro aHanu3a Ha 6a30BOM ypOBHE
oTBoaUTCS 2 Yaca B Henxeno B 10 kimacce u 3 waca B Henenmo B 11 kimacce, Bcero 3a JiBa roga ooydenus — 170
YJacoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BbIYUCTICHUA

Panmonanehbie unciaa. OOBIKHOBEHHBIE U AECATUYHBIEC TPOOH, POLEHTHI, OECKOHEUHBIE EPUOIUYECKUE
npoOu. ApudmeTnyeckre onepanuy ¢ pandoOHAIbHBIMH YWCIIaMH, NMPEOOpPa30BaHMUS YMCIOBBIX BBIPAKECHUH.
[Ipumenenue ApoOel M MPOLIEHTOB [Js PEHICHUS MPUKIAIHBIX 3a7ad M3 Pa3IUYHbIX OTpacieid 3HaHUN U
peanbHON KU3HU.

JleiicTBuTenbHble yucia. PanuoHanbHble M HppalMOHANbHBIE 4Yucia. ApudMeTHYecKUe OIepaiuu C
JNCWCTBUTENPHBIMU 4HCIaMH. [IpuOMkEHHBIC BBIUYMCIICHUS, TpaBWIa OKPYIJICHUS, NPUKHUIKA W OICHKA
pe3ynbTaTa BEIUMCICHUN.

Crenenb ¢ 1iensiM nokasarenem. CtannaptHas Gopma 3anucu IeiCTBUTENBHOTO Yncia. Mcnons3oBanue
noaxosAuiet Gpopmbl 3anucu ACHCTBUTEIBHBIX YMCEN JUIS PEIICHUS MPAKTUYECKUX 3a]ad U MPeJCTaBICHUS
JAHHbIX.

ApudmMerndeckuii  KOpeHb HATypallbHOM cTeneHu. JlelcTBuS ¢ apudMETHYECKHMMH  KOPHSIMH
HAaTypaJIbHOM CTECIICHHU.

CHHYC, KOCMHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHNSI 1 HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIHI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 UHTEpBajoB.

Pemenue uenbix 1 [poOHO-PALIMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPABHEHUN U HEPABEHCTB.

Peienue TpuroHoMeTpUUECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHMH M HEPaBEHCTB K PELICHUIO MaTeMaTHMYECKMX 3a7ad M 3ajad U3 pa3IMyuHbIX
o0ractell HAyKH U pealbHOM JKU3HU.

DOyHkuuH U rpaguku

Oyukuwms, cnocoosl 3aganus pynkuun. ['paduk Gynkuuu. Bzanmuo o6patubie GyHKINU.

OO6nacte ompeneneHuss W MHOXecTBO 3HaueHWid ¢yHkumu. Hymm ¢ynkoun.  IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

Crenennas ¢yHKIMS C HATypaJdbHBIM M IIeNbIM TIoka3zateneM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.

Tpuronomerpuueckass OKpPYXKHOCTb, OIpENEICHHE TPUTOHOMETPUUECKUX (YHKIMM  YHUCIOBOTO
aprymMeHTa.

Hayana maTreMaTH4ecKoOro aHajm3a

ITocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIE10BATEILHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromias reoMeTpudecKas
nporpeccusi. Cymma GE€CKOHEUHO yObIBaroIei reoMeTprudeckoit nporpeccuu. @opmMyia cI0KHBIX TPOIEHTOB.
Hcnonb30Banne Nporpeccuu sl pelieHts peasibHbIX 3a]a4 MPUKJIaJHOTO XapaKTepa.

MHoxecTBa M JT0THKA

MHoxecTBO, omepanuu Haja MHokecTBamu. Jumarpammbl Jiinepa—Benna. [Ipumenenune TeopeTHko-
MHOKECTBEHHOIO amrapaTa JJjsl ONMCAHUs PEAJIbHBIX MPOLIECCOB U SABICHUM, NPU PELIEHUHU 3a/1ad U3 APYTHUX
y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC
Yucia v BbIYUCTCHUSA
Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YUCEN.
Crenens ¢ pallMoOHaNBHBIM ITOKa3aTeraeM. CBONCTBA CTEIIECHH.
Jlorapudm uucna. [lecaTndynble U HaTypalbHbIE JOTapUPMBI.
YpaBHeHHsI H HEPABEHCTBA
[IpeoOpa3oBanue BBIpaXKEHUH, COAEPIKAIINX JIOTAPU(MBIL.
[IpeoOpa3oBaHue BbIpaXeHH, COAEPIKALIUX CTENEHH C PallMOHAIbHBIM ITOKA3aTEJIEM.
IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.



Jlorapudmuueckue ypaBHEHUs U HEPABEHCTBA.

CucteMbl JIMHEHHBIX ypaBHEHWH. PelmeHue NpUKIAAHBIX 3aad C MOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHHUHU.

Cucremsl 1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUM, CHUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMAaTMYECKMX 3aJady W 3ajad M3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

DYyHKUMH U TPAPUKHU

Oyukuus. [lepuonuyeckne ¢ynkuun. I[IpoMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl H
MUHUMYMBI GyHKIIMH. HanbompIiee 1 HauMeHblee 3HadeHne (PYHKIIUU Ha IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

[Toka3zarenbHas u norapudmMudeckas GyHKIMH, UX CBOUCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GyHKIUN AT peLlICHHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnons3oBanue rtpadukoB (GYHKIUN A7 MCCIEAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH, KOTOpHIC
BO3ZHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauvana maTtemMaTH4ecKkoro aHajamsa

HenpepriBabie ¢pyHKIIMU. MeTo1 HHTEPBAIOB JIJIsl pELICHHs] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoHbIe 37eMeHTApHBIX QYHKIUNA. DOPMYIIbl HAXOKICHHS MPOU3BOAHON CYyMMBbI, IPOU3BEICHUS U
9aCcTHOTO ()yHKIIHA.

[IpumeneHne TpOU3BOAHON K HCCIEAOBaHUIO0 (DYHKIIMH HAa MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxaeHue
HanOOJIBIIETO ¥ HANMEHBIIIETO 3HAYCHHS (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NpPOM3BOJHON M7 HAXOXKAEHUS HAWIYYIIEro pEHIeHUs B MPUKIAAHBIX 3a1ayax, st
OTIpeIeNIeHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (hOpMYIIOi HiTH rpaduKkom.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudecKud W (PHU3UYECKH CMBICI. BbiuncieHnne uHTerpania 1o (opmye
Herorona—JleitOHumna.



INJIAHUPYEMBIE PE3YJIbTATBI
OcBoenue yueOHOro npeamera «MaTemaTHKa» T0JKHO 00ecieunBaTh JOCTHKEHUE Ha YPOBHE CPEAHETO
obmero o0Opa3oBaHUS CHEAYIOMIMX JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4eOHOTo mpeamera «MaTeMaTHKa» XapaKTepUu3yIOTCs:

['paxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTHIO I'PAKITAHCKON MO3UIMK 00YUYaIOMIETrocss KaK aKTHBHOTO M OTBETCTBEHHOT'O 4JIEHA
poccuiickoro oOImiecTBa, MPEJCTaBICHHEM O MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PAa3TMYHBIX
CTPYKTYp, SBJI€HUH, HpOLEAYyp TpaxJaHCKOro oOmecTtBa (BBIOOPBL, OHOPOCBI M 1p.), YMEHHEM
B3aMMO/ICIICTBOBATD C COLIMATIBLHBIMU HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIUSIMU U HA3HAUCHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKOM I'pa)1aHCKON MICHTUYHOCTH, YBAXKEHHUS K MIPOIIOMY U HACTOSILEMY
pPOCCHUICKON MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTMIKEHMSM POCCUHCKHX MAaTeMaTUKOB U
POCCHUHCKON MaTeMaTHYeCKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax, TEXHOJIOTHUSX,
cdepax IKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCIHTAHUS: OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOrO Hapoja;
c(OPMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTO IIOBEIEHUS, CBSI3AHHOTO C NPAKTUYECKUM
MPUMEHEHUEM AOCTH)KCHHI HAyKH U ACSITEIbHOCTBbIO YUEHOTO; OCO3HAHHEM JIMYHOIO BKIaJa B MOCTPOCHUE
YCTOWYHBOTO Oy TyIIEro.

DcTeTH4ecKoe BOCIMUTAHUE: SCTETHUYECKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3ajad, pELIEHUH, PpacCyX ACHUH; BOCHPUMMUYUBOCTHIO K MaTeMaTHYECKUM
acreKTaM pa3UYHbIX BHJIOB HCKYCCTBA.

@dusnueckoe BOCIMUTAHUE: CPOPMUPOBAHHOCTHIO YMEHHS NPUMEHSTh MaTeMaTH4YecKHe 3HAaHUS B
MHTEpecax 3J0pOBOro M 0Oe3omacHOro oOpas3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO
(3mopoBoe mHUTaHWE, COATAHCUPOBAHHBIA PEXHUM 3aHATHI M OTIbIXA, PEryispHas (Qu3nuecKas aKTHBHOCTH);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON AESITETLHOCTHIO.

TpynoBoe BocmHTaHHE: TOTOBHOCTBIO K TPYHY, OCO3HAHMEM LEHHOCTH TPYIOTIOOHS; MHTEPECOM K
pa3nuyHbIM cdepaM MpodhecCHOHAIBHOW NeATENbHOCTH, CBS3aHHBIM C MaTEeMAaTUKON U €€ NPHIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBHIOOp Oyayiied mpodeccuu U pearu30BbIBATh COOCTBEHHBIC KU3HCHHBIC
IUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHUI0 M C€aMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B pELIEHHM MPaKTUYECKUX 3adad
MaTEeMaTHYECKON HalpaBIE€HHOCTH.

DKOJIOTHYECKOe BOCIHTaHUE: C(HOPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYIbTYPhl, TOHUMAHUEM BIIMSIHUS
COLIMAJIbHO-D)KOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa AKOJIOTUYECKUX MPoOIeM; OpUeHTalel Ha IPUMEHEHNE MaTeMaTHYeCKUX 3HAaHUM JIsI
pelieHust 3agad B OOJACTH OKpY’KaloLleW cpefbl, MJIAaHUPOBAHUS IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCTEACTBUM JJIsI OKPYKAKOIIEH CPEJIbI.

IlenHOCTH HAy4YHOTrO IIO3HAHUSA: C(OPMHUPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH M OOLIECTBEHHOM NPAKTUKH, TOHUMAHUEM MaTeMaTHUYECKONM HAayKu
Kak cepbl 4eI0BEUECKOM AEATENIbHOCTH, 3TANoOB €€ Pa3BUTUS M 3HAYMMOCTH JJIS Pa3BUTHUS LIMBHIU3AIMM;
OBJIAJICHUEM $I3IKOM MAaT€MaTHKU U MaTeMaTH4YeCKOH KyJIbTypoll Kak CpeJCTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYHIECTBIIATH IPOEKTHYIO M UCCIIEA0BATENBCKYIO IEATENBHOCTD MHANBUYAJIBHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIe  pe3yJbTaThl  OCBOGHHS MPOrpaMMbl  ydeOHOro mpeamera «MareMaTHKa»
XapaKTEPU3YIOTCS  OBIIQJICHUEM YHHBEPCAIBHBIMU HO3ZHAGAMENbHOIMU  OClCTEUAMU,  VHUBEPCATbHbLIMU
KOMMYHUKAMUBHBIMU OCUCMBUSMU, YHUBEPCATIbHBIMU PeyISIMUGHLIMU OeUCMEUSIMU.

1) Yuueepcanvnvie nosnasamensnsie oelicmaus, obecneyusaom Gopmuposanue 6a308bix KOZHUMUBHBIX
npoyeccos 00yuarwuxcs (0ceoenue Memoo0o8 NOZHAHUS OKPYICAIOWE20 MUPA; NPUMEHEHUE JIOSUYEeCKUX,
UCC1e008amenbCKUX onepayull, yMeHuti pabomamsos ¢ uHgopmayuet).

bazoBsle tornyeckue AeHCTBUS:



®BLIIBJISAITh M XapaKTepU30BaTh CYIIECTBEHHBbIC IPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOLICHUNA MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEICNCHHsS MOHSATHH; yCTaHABJIMBATh CYILECTBEHHBIN
IIPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS [l 0000IIEHUS M CPAaBHEHUS, KPUTEPUH IPOBOAUMOTrO aHAIIN3A;

® BOCIIPUHUMATh, ()OPMYIHPOBATh U MPEOOpPa30BBIBATh CYXKIEHHS: YTBEPAUTEIbHBIE U OTPUIATEIbHEIE,
€IMHUYHBIE, YACTHbIE U OOIIKE; YCIOBHBIE;

® BEISIBJIAITh  MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpEYMs B (akTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTb KPUTEPUHU IJIs1 BBISBICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

® fieNIaTh BBIBOJIbI C UCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHJIYKTUBHBIX YMO3aK/IIOUEHUH,
YMO3aKIIIOYEHUH 110 aHaJIOTUH;

® [[POBOJIUTH CaMOCTOSITEIbHO JOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPXKICHUM (IIpsiMble U OT
IPOTHBHOTO), BBICTPAWBAaTh AapPryMEHTAIUIO, TMPUBOJUTH MPUMEPHl M KOHTPIPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

¢ BEIOMpPATh Croco0 perieHust ydeOHoW 3aqaun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHUS, BHIOMPAThH
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBele uccnenoBarenbCcKkue qeHCTBUA:

® ICTI0JIH30BaTh BOMPOCH! KaK HMCCIEI0BATEIbCKUNA MHCTPYMEHT IMO3HAHUSA; (POPMYIUPOBATH BOIPOCHI,
¢buKcupyomue NpoTHBOpEYHe, MpodiaeMy, yCTaHABIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3MILIMIO, MHEHUE;

® [I[POBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE [0 YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHIEeCKOTO 0OBEKTa, SBJICHHUS, IPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXTy 0ObEKTaMH,
SIBJICHUSIMHU, TIPOLIECCAMU;

® CAaMOCTOSTENILHO (POPMYITHPOBATH 0OOOIICHHS M BBIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCIIEI0BaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3Y/IbTAaTOB, BEIBOJAOB U 000OIICHUIA;

® [[POTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAK)KE BBIBUIATh MPEIIIOI0KEHUS O €r0 pa3BUTUU
B HOBBIX yCJIOBHUSIX.

Pabota ¢ nuadpopmanmeii:

® BEISIBIIAATE AeDUIUTHl MHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BOIMPOC M JUIS PEIICHHS
3aJ1a4y;

¢ BEIOMpaTh MH(OPMAIMIO M3 MCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBAaTh, CUCTEMATU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

® CTPYKTYpHUpOBaThb HMH(OpMAaLMIO, MPEACTAaBIATh €€ B pPa3IUYHBIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

® OIIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbBIE Oelcmeusi, 06ecneyusarom coopmupo8aHHOCHb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCAL.

OOmieHue:

® BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIECHUS B COOTBETCTBUM C YCIOBHMSIMH U LEISIMH OOLLEHUS; SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO XOAY
pelieHns 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

®B X0/€ OOCYXJEHHs 3aJlaBaTb BOIPOCHI IO CYLIECTBY OOCYXJIaeMOH TeMbl, MpOOIEeMBbl, perraeMoi
3aJjauy, BBICKA3bIBaTh MJI€U, HALIEJICHHbIE HA MOUCK PEIIEHUs; COMOCTABIATh CBOM CYXKACHUS C CYXICHUIMHU
IpYTUX YYaCTHUKOB Juaiiora, oOHapyXHBaThb pa3IMuue€ U CXOJACTBO IO3ULHUH; B KOPPEKTHOU Qopme
(dbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAXKEHUS;

® [IPE/ICTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTa, UCCIIeI0BaHus, IPOEKTA; CAMOCTOSTEIHHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 3a7au MPe3eHTAlMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpynHHYECTBO:

® [IOHWMaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJHON W WHAWBUAYAILHOW paOOTHI MPH pelIeHUH
yueOHBIX 3a/ay; MPUHUMATh IEeJNb COBMECTHOH JesTeNbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacmpenensaTh BHIBI pabOT, JOrOBApUBAThCSA, 0OCYKIaTh MpPOIECC M pe3yibTaT paboThl; 0000mAaTh
MHEHHUS HECKOIBKHX JIIOMICH;

® y4yacTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykIaeHHs, OOMEH MHEHHUH, «MO3TOBbIE IITYPMBI» U
UHbBIE); BBIMOJHATH CBOIO YacTh pabOThl M KOOPJMHHUPOBATH CBOU JEHCTBHS C JIPYTMMH 4WIEHAMU KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM YUaCTHUKAMU
B3alMOJECICTBHS.



3) Vuusepcanvuvie pecynamugnsie oelicmaus, obecneuugaiom Gopmuposanue cMbiClo8bIX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 33aJayd, BbIOMpaTh CrHoco0 pemieHHus ¢ Y4ETOM HMEIOLIUXCS
pPEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C y4ETOM
HOBOI HH(pOpMaLIUK.

CaMOKOHTpOJIb:

®BIAJICTh HAaBBHIKAMU [O3HABATENbHOM pedleKCHH KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUU U
MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL Ipolecca u
pe3yJibTaTa pelleHHsl MaTeMaTUYeCKON 3a/1a4H;

® [IpE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEHICHUM 33]a4d, BHOCUTb KOPPEKTHUBHI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIbCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISABICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yJabTaTa LEIW U YCIOBHUAM, OOBICHATH MPUYUHBI JOCTHKCHHUS WIIH
HEJOCTUKEHUSI PE3yJIbTATOB JIEATEIbHOCTH, HAXOIUThH OLIUOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

OcBoenne y4eOHOro Kypca «Anredpa ¥ Hadajsa MaTeMaTHYECKOTO aHalIHM3a» HAa YPOBHE CPEIHEro
obuiero o0pa3oBaHMs JODKHO 00ecreuuBaTh JOCTH)KEHHE CIEIYIOIUX IPEIMETHBIX 00pa3oBaTeIbHbIX
pe3yJIbTaTOB:

10 KJIACC

Yucna v BbIYMCICHUSA

OmnepupoBaTh MOHATHSMHU: PALMOHAIBHOE M JEHCTBUTENbHOE 4YHCIIO, OOBIKHOBEHHAs M JAECATUYHAsS
IpOoOb, TIPOIIEHTHI.

BeinonuaTe apupmeTryeckue onepamnnuu ¢ paliioHaIbHBIMU U J€HCTBUTENbHBIMU YUCIIAMH.

BoinonHATe npuOaMKEHHBIE BBIYUCIIEHNUS, UCIIONIb3Ys NpaBUila OKPYTJICHUS, 1e€JIaTh IPUKUIKY U OLEHKY
pe3yibTaTa BBIYMCICHUH.

OnepupoBaTh TOHSATHSIMHU: CTENEHb C IENbIM IIOKa3aTesleM; CTaHaapTHas (Qopma 3ammcu
JeUCTBUTENBHOIO YHMCIIA, KOPEHb HATypaJlbHOW CTENEHH; HCIOIb30BaTh MOAXOANIYI0 (opMy 3alucu
NEHUCTBUTENBHBIX YUCEN JUISl PELICHUS] TPAKTUYECKUX 3a]1a4 U [IPE/ICTABICHUSI JTaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC W TaHI'€HC INPOM3BOJIBHOTO yIJja; MCIOJB30BaTh 3alMCh
IIPOU3BOJILHOTO YyIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH.

YpaBHeHus1 1 HepaBeHCTBA

OnepupoBaTb  NOHATUSMHU:  TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; LEJ0E, pPAlMOHAIBHOE,
UppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BeimonuATe npeoOpa3oBaHMs TPUTOHOMETPUYECKMX BBIPAXEHUH M pelarb TPUTOHOMETpUYECKHe
YpaBHEHHSI.

BeimonuATe mpeoOpa3oBaHMs LENbIX, PAUMOHAIBHBIX M HpPpAlMOHAIbHBIX BBIPQXKEHUH M pelarhb
OCHOBHBI€ TUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHs W HEpaBEHCTBA JJIS PEIICHUs MaTeMaTHMUYeCKHX 3a7ad M 3aJad U3 Pa3IU4HbIX
oOyacTell HAyKH U peasibHOM JKU3HU.

MogenupoBaTh pealbHble CHUTyallMd Ha s3bIKe anreOpbl, COCTaBIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA 10 YCIOBHUIO 33/1a4H, UCCIIEI0BAaTh IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alapara ajareOphl.

DYyHKUMH U TPAaPUKHU

OnepupoBaTh NOHATHAMU: (DYHKIHS, CTIOCOOBI 3adaHus (YHKIIMH, 00JIacTh ONPEeTCHUS U MHOXKECTBO
3Ha4eHUH QyHKIUH, rpaduK GYHKINU, B3AUMHO 0OpaTHbIE (DYHKIHH.

OnepupoBaTh NOHSTUSAMU: UYETHOCTH W HEUYETHOCTh (QPYHKUMHM, HYIM (YHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku GyHKUKN A1 pelieHus] ypaBHEHHI.

Crtpouth M uuTarth rpaduKku JUHEHHON (QYHKIUH, KBaApaTHYHOM (DYHKIMH, CTENIEHHOH (QYHKIUH C
L[EJTBIM TIOKAa3aTeJEM.

Hcnonb3oBate rpaguky QYHKIUHN JUIsI UCCIIE0OBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpH PELICHUH 3a1ad
U3 IpYTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HH; BhIpakaTh (POpMyJiIaMy 3aBUCUMOCTH MEXKIy BETMUYNHAMH.

Hayana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBath MOHATHAMHU: IIOCJIEI0BATENIbHOCTD, apuMEeTUUECKasi U TeOMETpUYecKasi IPOTPECCHH.



OnepupoBarh NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAS T€OMETPUYECKasi MPOrpeccusi, CyMmma OECKOHEYHO
yOBIBaIOIIEH T€OMETPUIECKOM TIPOTPECCHH.

3aaBath MOCIEAOBATEIHHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonb30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEH W MPOTPECCUM JJIsI PEIICHHS pealbHBIX 3a7ad
MIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JTIOTHKA

OnepupoBarh MOHATUSIMU: MHOKECTBO, ONIEPAIIMH HA/l MHOYKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uil OMUCaHUsl PEalbHbIX MPOLIECCOB U SIBICHUH,
IIPH PEIICHUU 337a49 U3 PYTUX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUIMU: ONPEIEICHUE, TEOPEMA, CIECACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucsia v BLIYUCICHUSA

OnepupoBarTh MOHATUSMHU: HATypalbHOE, IIEJIO€ YHCIIO; HMCIOJIb30BAaTh MPU3HAKU JEIUMOCTH IEJIBIX
YHCell, Pa3J0KEHHUE YMCia Ha POCThIE MHOKUTEM U1l PEIICHMS 3a/a4.

OrnepupoBarh MOHATUEM: CTETICHb C PAllMOHATBHBIM IMOKA3aTEIEM.

OnepupoBath NOHATHAMHU: JIOTapu(M Uncia, JEeCITUUHBIE U HATypallbHbIE JIOTapU(MBbIL.

YpaBHeHuUs1 1 HepaBeHCTBA

[IpumensTh CBOWCTBA CTENEHW [N MPeoOpa3oBaHUsA BBIPAKEHUH; OMNEPUPOBATH IMOHATHIMHU:
MOKa3aTeIbHOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI TOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BreimonusaTe npeoOpa3oBaHMsl BBIPAXKEHHH, COAEpXKAIIMX JIOTapU(PMBL, ONEPUPOBATH MOHATHIMHU:
norapuMUYECKOe ypaBHEHHWE W HEPABCHCTBO; PEIIaTh OCHOBHBIC THIBI JOrapu(PMHUECKUX ypaBHEHUU U
HEPaBEHCTB.

Haxoauthb pemieHust mpocTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATHUSMH: CHCTEMa JIMHEWHBIX YpaBHEHUN U €€ pElIeHHE; HCIO0Jb30BaThb CHCTEMY
JMHEWHBIX YpaBHEHUHN JUIsl pEIICHUs MPAKTUUECKUX 3a/1a4.

Haxonutsb penieHust mpoCcTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPAaBHEHUN U HEPaBEHCTB.

MopenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAXKEHUS, YpPAaBHEHHS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIEA0BATh NOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM alllapara
aJreopsl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATHSMHU: TMEepUOANYEcKass (DYHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIUH, TOYKH
sKcTpemMyMa GyHKINH, HAanOOJbIlIee U HauMEHbIlIee 3HaYeHHsI (PYHKIIMY HA POMEKYTKE; UCTIOTB30BaTh UX JIJIS
uccaeaoBanus QYHKIUH, 3a1aHHONU TPapUKOM.

OnepupoBaTh MOHATUSMHU: TpadUKH TOKA3aTEIbHOW, JIorapu(PMHUECKOH U TPUTOHOMETPUUYECKUX
dbyHKIME; W300pakaTh WX Ha KOOPAMHATHOW TUIOCKOCTH M UCIOJIB30BaTh [UJISl PEIICHUS YpPaBHEHUU H
HEPaBEHCTB.

N300pakarh Ha KOOPAMHATHOM TUIOCKOCTU TpadUKH JTUHEHHBIX YpPaBHEHUW M HUCIOJIb30BaTh WX JUIsS
pELIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Ucnons3oBarh rpaduku GyHKIMA IJ1 UCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN U3 JPYTrUX y4eOHBIX
TV CLUTUIUH.

Hauyana maTemMaTHuyeckoro aHajm3a

OnepupoBaTh TOHSTUSMH: HEMpepbiBHas  (QyHKIUWSA; Tpou3BoAHAs (DYHKIMHU; HCIOIH30BAThH
TEOMETPUUYECKUIA U (PU3NUECKUIN CMBICI MPOU3BOTHOM TSI pEIIeHUs 3a/1a4.

HaxomuTh mpou3BOJHBIE AIEMEHTApPHBIX (YHKIUHM, BBIUUCISITH MPOM3BOAHBIE CYMMBI, TIPOU3BEICHUS,
Y4acTHOTO (QyHKIUH.

Hcnonk30BaTh MPOM3BOAHYIO [JISl HCCIENOBAaHUS (QYHKIMM HAa MOHOTOHHOCTH U JKCTPEMYMBI,
MIPUMEHATH PE3YIbTAThl UCCIAEAOBAHUS K MTOCTPOCHUIO TPa(UKOB.

Hcnonb30Barh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIIYYILErO PEIICHHUS B MPUKIAIHBIX, B TOM YHUCIE
COIMATPHO-IKOHOMUYECKHX, 3aadax.

OnepupoBarh TOHATUSMHU: TIEPBOOOpa3Has M HMHTETPaj; MOHUMATh T€OMETPUYECKUN U (PUIUUECCKHIA
CMBICIT MUHTETpaIa.

Haxomuts mepBooOpa3Hbie 3I€MEHTApHBIX (YHKIMI; BBIUUCIATH MHTErpan mo Gopmyne HproToHa—
JleiiGuuma.

Pemarp mpuknamHble 3amaud, B TOM YHCIIE COLMATBLHO-DKOHOMHYECKOTO M (PM3MYECKOro XapakTepa,
CpeICTBaMH MaTEMaTHYECKOTO aHaIN3a.



KPUTEPUU OILIEHKH 3HAHUI YUAIIIUXCSH

®opMbI KOHTPOJIA: pailOHHAsi He3aBUCHMMAasi TUArHOCTHKA, aJMUHHCTpaTHBHAs KOHTpPOJbHas padoTa,
KOHTpPOJIbHAsI paboTa, MPOBEpOUYHAsT CaMOCTOSTENIbHAs paboTa, caMoCTosITeNbHas paboTa, 3a4eT MO TEOPHH,
3a4eT MO NPAKTHKE, TECT, MaTeMaTHYeCKHM ITUKTaHT, JOMAllHsAs KOHTpOJIbHas palboTa, YCTHBIN cuyer,
npakThyeckas padora, ToMamHss paboTa, YyCTHBIN cUeT, uccienoBarenbekas padora.

Jlyis oueHuBaHuUsl NMPEAMETHBIX Pe3ylbTaToOB MO yueOHOMY mpeamery «MartemaTrkay ONpenesieHo MATh
YPOBHEH TOCTHUKEHUHN yUalUXCsl, COOTBETCTBYIOIIUX OTMETKAM OT «5» 710 «1».

ba3oBbIil ypoBEeHb HOCTHIKEHUNH — YPOBEHb, KOTOPBIH JEMOHCTPUPYET OCBOCHHE YYE€OHBIX JACHCTBUH C
OIIOPHOW CUCTEMOM 3HAHWH B paMKax auamna3oHa (Kpyra) BbIICICHHBIX 3a1ad. OBlajeHne 0a30BBIM YPOBHEM
SABIIACTCS 0OCMAMOYHbIM JJIe TPOJOJDKEHHs] OO0ydeHHs Ha CleAyrolled CTyrneHu oOpa3oBaHUS, HO HE IO
npodusHOMY HampaBlieHH!0. J[oCTHKeHUI0 0a30BOTO YPOBHSI COOTBETCTBYET OILICHKA «YIOBICTBOPUTEIIBHOY
(unu oTMeTKa «3», OTMETKA «3aUTEHO»).

[IpeBpimeHre 6a30BOT0 YpOBHSI CBUICTEIHCTBYET 00 YCBOSGHHWHW OIOPHON CHCTEMbI 3HAHWMI HA YPOBHE
OCO3HAHHOTO TPOM3BOJILHOTO OBJIAJICHUS Y4YEOHBIMU JEWUCTBUSAMHU, a TaKXkKe O Kpyrosope, mupore (Wiu
M30MpaTeNbHOCTH ) HHTEpecoB. LlenecooOpa3Ho BBLACTHUTD CIEAYIONINE ABa YPOBHS, IPEBHIIIAIONINE Oa30BbIil:

- IOBBILLIEHHBINA YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OIICHKA «XOPOIIO» (OTMETKA «4»);

- BBICOKHMI YPOBEHb JOCTUKEHUSI INITAHUPYEMBIX PE3YJIbTaTOB, OLEHKA «OTIIMUHO» (OTMETKA «5»).

[ToBbIIEHHBIA W BBICOKUH YPOBHH JIOCTHKCHHS OTJIMYAIOTCS IO TIOJHOTE OCBOCHUS IUIAHHPYEMBIX
pe3yabTaTOB, YPOBHIO OBJAJEHUS YUYEOHBIMH JCUCTBUSAMH U C(HOPMUPOBAHHOCTbIO HMHTEPECOB K JaHHOM
MpeAMETHOM 00JIaCTH.

WuauBuyanbHble TPAaeKTOPUHM 00y4YeHHs 00ydaroIuxcs, I€MOHCTPUPYIOIIKX MOBBIIIEHHBIH U BbICOKHM
YPOBHH JTOCTHKEHHUH, 11eTIeco00pa3Ho (OPMHUPOBATH ¢ YIETOM MHTEPECOB 3TUX O0YYAIOIINXCS U UX IUIAHOB Ha
Oynywee. [Ipy HanMYUKM yCTOMUMBBIX MHTEPECOB K Y4eOHOMY IMpPEIMETY M OCHOBATEIbHOW HOJATOTOBKU IO
HEMy Takue oOydaroluecs MOTYT ObITh BOBJEYEHbl B IPOEKTHYIO JEATEIbHOCTh [0 MpEeIMETy H
COPMEHTUPOBaHbI HAa IPOIOJKEHNE O0YUEHHUS B CTApILUX KJIaccax M0 JaHHOMY IPOQHIIO.

JUia omnucaHuss TOATOTOBKM OOY4YaloOLIMXCsl, YpPOBEHb JOCTMKEHHHM KOTOPBIX HHUXKE 0a30Boro,
11€J1eCO00pa3HO BBIICIUTh TAKXKE J1BA YPOBHS:

- HU3KUH ypOBEHb JOCTH)KEHUMH, OLIEHKA «IJIOX0» (OTMETKA «1», «2»), He ToCTUKeHUE 6a30BOro0 ypoBHS
(OHMKEHHBIN ¥ HU3KUHM YPOBHH TOCTUXKEHUN) PUKCUPYETCSl B 3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOEHHOI'O
1 HEOCBOEHHOTO COJIEpP KaHUs MIpeIMETa.

Kak mpaBuiio, NOHM)KEHHBIH YPOBEHb JTOCTHMKEHUH CBUAETENBCTBYET 00 OTCYTCTBUU CHUCTEMAaTHYECKOIl
0a30BOM MOJATOTOBKH, O TOM, YTO OOYYarOIIMMCSI HE OCBOCHO Ja)K€ U TOJOBHHBI IUIAHUPYEMBIX PE3YyJbTaTOB,
KOTOpbIE OCBAaMBAET OOJIBIIMHCTBO OOYYAIOLIUXCS, O TOM, YTO MUMEIOTCS 3HAUUTENIbHbIE MPOOEIbl B 3HAHUSX,
nanpHeiee oOydeHue 3arpyaHeHo. [Ipw 3ToM oOydaromuiicss MOXKET BBITIOJHSATH OT/ACJbHBIE 3a7aHus
MOBBIIIEHHOT0 YpoBHs. JlaHHas rpynmna oOyvaromuxcs (B cpeJHeEM B X0je 00y4eHus cocTaBisomas okoio 10
%) TpebyeT cnenualbHON AMArHOCTUKH 3aTPyIHEHUH B 00y4eHMH, NTPOOEJIOB B CUCTEME 3HAHUN M OKa3aHUs
LeJIEHAPABICHHONW MTOMOIIU B IOCTUKEHUU 0a30BOT0 YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHUS TIAHUPYEMBIX PE3YJIbTaTOB CBUIETENBCTBYET O HATMYUU TOJIBKO OTJEIbHBIX
(parMeHTapHbIX 3HAHUHM MO MpeaMeTy, JajbHeillee o0ydeHne MPaKTUYeCKH HEeBO3MOXKHO. OOydaromumcs,
KOTOpbIE JAEMOHCTPUPYIOT HU3KUH YypOBEHb JIOCTH)KEHUM, TpeOyeTcsl crenualbHas MOMOIIb HE TOJIBKO IO
y4eOHOMY TpeIMeTy, HO U M0 (OPMUPOBAHMIO MOTHBAIMM K OOYYEHUIO, Pa3BUTHIO MHTEpeca K H3ydaeMon
MpeIMETHOM 00J1acTH, TOHUMAHUIO0 3HAYUMOCTH IpeaMeTa s AKU3HU U Ip. TONbKO HaTM4KE MOJI0KHUTEIbHOM
MOTHUBAIIUN MOXKET CTaTh OCHOBOM JIMKBUAIIUH ITPOOETIOB B 00YUEHHUH ISl JAHHOW TPYIIIBI 00yJaOIINXCs.

HopMmbl 0leHOK NHCbMEHHBIX PadoT: THII KOHTPOJISI — KOHTPOJIbHAS

(koHTpOMBHAs paboTa, MPOBEPOYHAsI CAMOCTOSITEIbHAS padoTa, 3a4eT IO MPAKTUKE).

1o MaTeMaTuke, ajredope u reomerpun B V—IX kiaccax

Conepxxanne u 00bEM MarepHaja, BKIOYAEMOTO B KOHTPOJIbHbIE MUCbMEHHBIE PAa0OTHI, a TaKXKe B
3aJlaHusl Ui TIOBCEAHEBHBIX MHCHbMEHHBIX YIPAaKHEHUH, OINMpenessioTcss TpeOOBaHUSIMH, YCTaHOBJIEHHBIMU
obpa3oBaTenbHOU porpaMmoii. I1o xapakTepy 3ajaHuii MMCbMEHHBIE paOOTHI COCTOST:

a) TOJIbKO U3 MIPUMEPOB;

0) TOJIBKO M3 3a/1a4;

B) U3 3a7a4 U IPUMEPOB.



OneHka NMHCbMEHHOW paboTHl ompeAesnsercs ¢ y4€ToM, IMpexkae Bcero e€ oOIero MareMaTH4ecKoro
YPOBHSI, OPUTHHAIBHOCTH, IOCIEI0BATEIbHOCTH, JIOTUYHOCTH €€ BBIMOJHEHUS, a TAKKe 4YUCIa OLIMOOK U
HE04ETOB U KauecTBa 0(opMIIeHUS pabOTHI.

Owmnbka, nosmopsiowasncsa B OAHON paboTe HECKOIBKO pa3, pacCMaTPUBACTCS KaK OJ1HA OLIMOKa.

3a opgpoepaguueckue owubky, TOMYNICHHBIE YYEHUKAMH, OIICHKA He cHudicaemcs; 00 opdorpaduyueckux
omKOKax JOBOAUTCS MO CBEICHUS MpernojaBarels pyccKoro ssblka. OJHAKO OMIMOKM B HANMCaHUU
MamemMamuyeckux mepmMuHog, YK€ BCTPEUaBLIMXCA UIKOJIBHHUKAM KJlacca, JOJKHBl YUHTBHIBAaTbCS Kak
Hedouémol B padboTe.

[Ipu omeHKe MUCBMEHHBIX PAa0OT MO MATEMaTHKE Pa3IHYalOT 2pyoble OwubKu, OWUOKU U HeO0YEémbl.
ITone3Ho OrOBOPUTHCS O €IUHOM JI BCero oOpa30BaTENIbHOTO YYPEXKICHHMsI CUCTEME MOMETOK Ha IOJIAX
MUCHbMEHHOW PabOThl — Hampumep, Tak: V — HepouéT, | — ommobka (HerpyOas ommoka), = — rpyodast omuoka.

Ipyovimu B V—VI KinaccaXx CuUMTarOTCsl OIIMOKH, CBSI3aHHBIE C BONPOCAMH, BKIIOYEHHBIMH B
«Tpebosanuss Kk ypoeHI0 NOO20MOBKU OKAHYUBAIOWUX HAYANLHYIO WKOLYy» O0pa30BaTENIbHBIX CTaHJApPTOB, a
TaK)Ke MOKa3bIBAIOIINE, YTO YYEHHUK HE YCBOMJI BOIIPOCHI M3YYEHHBIX HOBBIX TE€M, OTHECEHHBIE CTaHAAPTaMU
OCHOBHOTO 00111eT0 00pa30BaHUs K YHCITY 00s3aTEIbHBIX Ul YCBOCHUS BCEMH YUCHUKAMHU.

Tak, Hampumep, kK rpyObIM OTHOCSTCS OHUIMOKM B BBIYMCICHMSX, CBUAETENbCTBYIOIIUE O HE3HAHUU
TAOIUIIBI CIIOKEHUS MITH TaOJIMIbl YMHOKEHHS, CBA3aHHbIC C HE3HAHUEM JITOPHUTMA MUCHbMEHHOTO CIOKEHUS U
BBIUUTAHUS, YMHOXKEHUS U JEJICHUS Ha OJHO- WM JABY3HAUHOE YMCIIO U T. II., OIUMOKH, CBUETEIbCTBYIOIIUE O
HE3HAHUU OCHOBHBIX (DOpPMYJI, MpaBUJI U SIBHOM HEYMEHMM MX HPUMEHATh, O HE3HAHUM NPUEMOB pEIICHUS
3a]1a4, aHAJIOTUYHBIX PAHEE U3YUYEHHBIM.

Ilpumeuanue. Eciu epybas owubka ecmpeuaemcs 6 pabome mMoabKo 6 0OHOM CIyYae U3 HeCKONbKUX
AHANIO2UYHBIX, MO NPU OYeHKe pabombl 9ma owmubKa modxcem Oblmsb NPUPAGHEHA K He2pyOoll.

[Ipumepamu neepybbix owiubOOK SBISIOTCS: OLIMOKHU, CBSI3aHHBIE C HEIOCTATOYHO MOJHBIM YCBOCHHEM
TEKYILEero y4eOHOro Marepuaia, He BIIOJHE TOYHO C(OPMYIUPOBAHHBINA BONPOC WU MOSCHEHHUE IIPU PEIICHUH
3aJ1a4M, HETOYHOCTHU IIPU BHIIIOJHEHUH N'€OMETPUUECKUX IOCTPOCHUH U T. II.

Heodouémamu cuuTaloTcs HepalMOHAJIbHBIE 3allUCU IPU BbIYUCIEHUSX, HEPALMOHAIbHbIE HPUEMBI
BBIUUCIICHUH, NMPeoOpa3oBaHUN W PEIICHUH 3ajad, HEOPE)KHOE BBIMOIHEHUE YEPTEXKEH M CXeM, OTIENIbHBIC
IOTPEUIHOCTH B (OPMYJIMPOBKE IMOSICHEHUS WIM OTBeTa K 3amadye. K HemouéraM MOXXHO OTHECTH M Jpyrue
HEJ0CTaTKU paboThl, BbI3BAHHBIE HEIOCTATOYHBIM BHUMAHHUEM Yy4YalllUXCs, HAllpUMeEp, HEMOJIHOE COKpalleHHUE
ApoOell WM YJIeHOB OTHOILEHMs; OOpallleHHe CMEIIAHHBIX YHMCEeNT B HEMPAaBUJIbHYIO IpOOb MpHU CIOKEHUU U
BBIUWTAHUU; MPOIYCK HAMMEHOBAHUM; MPOITYCK YKCEN B MPOMEXKYTOUHBIX 3aMUCAX; MEepecTaHOBKa LU MpHU
3aIlMCH YUCEN; OIIMOKH, TOMYIEHHbBIE IPH MEPETUCHIBAHUM U T. II.

Onenka nmuCbMeHHOH PadoThI MO BHINOJHEHMI0 BHIYMCIMTEIBHBIX 3aJaHUH M ajredpanvecKux
npeodpa3oBaHui

Bbicokuii ypoBeHb (0TMeTKa «5») cTaBUTCS 32 0€3yKOPU3HEHHOE BBINOJIHEHUE MUCbMEHHON padoThI, T.

a) eciu BeITosTHEHO 90%+1-100%;

0) ecnu Bce AEWCTBUA M TMpeoOpa3oBaHMs BBIMOIHEHBI MPAaBUIBLHO, 0€3 OMMOOK; BCE 3alHMCH XO0ja
peIIeH s PACIONIOKEHBI MOCIIEIOBATEIbHO, a TAK)Ke CJellaHa MPOBEpKa PEIICHUsT B TeX CIydasX, KOT/a 3TO
TpeOyeTcst Ui IomyIleHa He 3HaUMuTeNbHAsl OIIMOKa (OMKCKa).

IHoBbllIeHHBIH ypOBeHb (0TMeTKa «4») cTaBUTCS 3a paboTy, kKoTopas BeimoigHeHa 70%+1-90%, HO
JIOTyIIIeHa OJTHA OLITNOKA WK ABA-TPU HEOUETA.

Ba3oBblii ypoBeHb (0TMeTKa «3») cTaBUTCS eciu BeImoHeHo 50%+1 -70%:

a) eciu B paboTe UMeeTCs IBe rpyOble OMUOKHU U He OoJiee OHON Herpy0oil ommoKwy;

0) MIPY HAJIMYUU OJTHOM rpyOOi OIIMOKY M OJJHOTO-BYX HET0YETOB;

B) IIPU OTCYTCTBUM IPpyOBIX OIMOOK, HO MPH HAIMYHMHU OT ABYX JI0 YETHIPEX (HErpyOBIX) OMIMOOK;
r) MIPY HAJIMYUHU TPEX HErpyObIX oUIMOOK U He OoJiee TPEX HEeIOUETOB;

) IpY OTCYTCTBHH OIIMOOK, HO TIPU HAJIMUUH YETHIPEX U Oosiee HEJOUYETOB;

e) €CJIM BEPHO BBHITIOJIHEHO 00JIee TTOJIOBUHBI 00bEMa BCEH paObOTHI.

Huskuii ypoBeHb (0TMeTKa «2») CTaBUTCA, KOTJa YHCIO OMIMOOK MPEBOCXOAUT HOPMY, MPU KOTOPOM
MOKET OBITh BBICTABJICHA IOJIOKUTENIbHASI OLIEHKA, UM €CJIM MPaBUJIBHO BBINOJIHEHO MEHEE MOJIOBUHBI BCEH
paboTHI.

Ouenka nMCbMEHHOM padoThI 10 PelIeHHI0 TEKCTOBBIX 32124

Bbicokuii ypoBeHb (0TMeTKa «5») CTaBUTCA B TOM Cily4yae, KOTJa 3ajaya pelleHa MPaBUIIBHO: XOJ
pellleHns 3aJaud BEpeH, Bce JAEWCTBUS M NpeoOpa3oBaHUsl BBHINOJIHEHBI BEPHO U PALlMOHAIBHO; B 3ajaue,



pelaeMoil ¢ BOMpOCcaMu WIIHM TMOSICHEHUSMHU K JCWCTBUSM, JaHBl TOYHBIC W MPABHIbHBIE (OPMYIUPOBKH; B
3ajade, pemaeMoil ¢ TIOMOIIBIO YpPaBHEHUS, JaHbl HEOOXOIMMBIC TOSCHEHWs, 3allUCH IPAaBHUIbHBI,
PacCTOIOKEHBI TOCIEA0BATEIbHO, JaH BEPHBIA M HCUYEPIBIBAIONIMI OTBET Ha BOMPOCHI 3aJadd; CAelaHa
MPOBEPKA PemIeHUs (B T€X CIIydasx, KOTJa 3TO TpeoyeTcs).

IloBbIIeHHBII YPOBEHb (0TMeTKA «4») CTaBUTCS B TOM CIy4yae, €CJIA MPHU MPABUIHLHOM XO0JI¢ PEIICHUS
3aJ]auu JIOMyIleHa OlHa Herpy0ast omrOKa WK ABa-TPU HENOUETA.

Ba3oBblii ypoBeHb (0TMeETKA «3») CTAaBUTCS B TOM CITydae, €CIIU X0/ PEIICHHUs TPABMIIBHBIN, HO:

a) omyIeHa ogHa rpy0as ormmoka u He 60J1ee 0JTHOM HErpyOoit;

0) nomyieHa ogHa rpy0ast omuOKa u He OoJiee IByX HEJ0UYETOB;

B) JIOIYIIEHBI TPU-YETHIPE HETPYObIE OMIMOKU TPU OTCYTCTBHU HEIOUETOB;

I') JONYIIEHO He OoJiee IBYX HErpyObIX OMMOOK U TPEX HEOUETOB;

1) IpYA OTCYTCTBHH OIIUOOK, HO TIPY HAJTMYUU OoJiee TPEX HEJOUYETOB.

Huskuii ypoBeHb (0TMeTKa «2») CTaBUTCS B TOM Cily4ae, KOTJa YUCIIO OMIMOOK MPEBOCXOAUT HOPMY,
P KOTOPOI MOXKET OBITh BBICTABJICHA ITOJIOKUTENbHAS OlleHKa. [IpruMedanusi.

1. OtMeTKa «5» MOXKET OBITh IIOCTAaBJICHA, HECMOTPA Ha HAJIWYUC OIMCKH HIIA HCIIO‘-IéTa, €Clin
YUC€HHUK Jajl OpUTrHHAJIbHOC PCIICHUE, CBUACTCIBCTBYIOIICE O €TI0 XOPOIIEM MATEMATHYCCKOM pa3BUTHHU.

2. TlonoxurenbHas OTMETKA «3» MOMKET ObITh BBICTABJICHA YYEHHUKY, BBIIOJHHUBIIEMY PaboTy He
MOJTHOCTBIO, €CJIA OH 0€30IIMO0YHO BBITTOJIHIII O0JIee TIOJIOBUHBI 00bEMa BCel PadOTHI.

Ouenka KOMOMHMPOBAHHBIX NMCbMEHHBIX PadOT N0 MaTeMAaTHKe

[TucebmenHas pabora Mo MaTeMaTuKe, MOJIeKAIIAsi OLIEHUBAHHUIO, MOXKET COCTOAThH M3 33/1a4 M IPUMEPOB
(xoMOuHMpOBaHHas paboTa). B 3ToM ciyuyae npenojaBarenb cHavdana Aa€T MPEIBAPUTEIIbHYIO OLEHKY KaKoH
4acTH pabOoThl, a 3aTeM OOIIYI0, PYKOBOJICTBYSCH CJICIYIOITUM:

a) ecinu 00e yacTu paboThl OLIEHEHBI OJJMHAKOBO, TO 3Ta OLIEHKA JOJDKHA ObITh 0OLIel ais Bceit
paboTHI B 1IEJIOM;

0) eciM OTMETKM YacTel pa3HATCS Ha OJUH Oaill, HalpuMep, AaHbl OTMETKH «5» U «4» Win «4» u «3» U
T. M., TO 32 paboTy B LIE€JIOM, KaK MPABWJIO, CTABUTCS HU3IIAs U3 JBYX OTMETKH, HO IPH 3TOM YYHTHIBACTCS
3Ha4YeHUe KaXJOU U3 yacTei paboThl;

B) HH3IIAs W3 JIBYX MAHHBIX OTMETKH CTABUTCS M B TOM CIIydae, €CIM OJHAa 4YacTh pabOTHl OlleHEHa
Oamtom «5», a Apyras — OamaoM «3», HO B 3TOM Cllyyae IpenojaBaTesib MOKET OLEHUTh TaKylo paboTy B
EJIOM 0aIIoM «4» TIPU YCIIOBUH, YTO OIEHKA «5)» MMOCTABJIeHA 32 OCHOBHYIO YacTh pabOTHI;

T') €M OJIHAa U3 YacTeil paboThl olleHeHa OaiIoM «5» Win «4», a Apyras — OamnoM «2» unu «1», To 3a
BCIO paboOTy B LIEJIOM CTaBUTCS Oaill «2», HO MPEnoJaBaTeslb MOXKET OLIEHUTh BCIO paboTy Oamiom «3» mpu
YCJIOBHH, YTO BhICHIAs U3 JIBYX JAHHBIX OLIEHOK ITOCTABJEHA 32 OCHOBHYIO YacTh PaOOThI.

Ipumeuanue. Ocnognou cuumaemcs ma 4acms pabomuvl, KOMOpPAs GKAOYAEm DONLUWUL NO 00BEMY UTU
Haubonee 8aXtCHLIU NO 3HAYEHUIO MAMEPUAT NO U3YUAEMbIM MEMAM NPOSPAMMbL.

Onenka TeKyIIMX NHCbMEHHBIX PadoT (camocrosTenbHas paboTa, 3a4eT MO TEOpUH, 3a4eT II0
IPaKTUKE, TECT, MaTeMAaTU4YEeCKUH IUKTaHT, YCTHBIA cYeT, MpakThyeckas paboTa, JOMalIHss paboTa,
uccuenaoBarenbekas padboTa)

ITpu onieHKe MOBCEAHEBHBIX 00yUYaIOMIMX padoT 10 MaTeMaTHKE YUYUTENb PYKOBOACTBYETCS YKa3aHHBIMU
HOPMaMH OIICHOK, HO YYHTBIBAET CTEIEHb CAMOCTOSTEILHOCTH BBHIMOJHEHHS pa0OT yJaluMHCs, a TaKkKe To,
HACKOJIbKO 3aKpeIUI€H BHOBb U3y4aeMblil MaTepual.

OOyualomue THCHbMEHHBIE PadOThI, BHINIOJHEHHBIC YYANIMMHCS BIOJHE CAMOCTOSITENIBHO C
NPUMEHEHHEM paHee U3yYEHHBIX U XOPOIIO 3aKPETIEHHBIX 3HAHHM, OLIEHUBAIOTCS TaK XK€, KaK M KOHTPOJIbHbIE
paboTHI.

O0yuaromme NMUCbMEHHbIE PadOThI, BHINOJIHEHHBIE BIIOJIHE CAMOCTOSTENbHO, HA TOJIBKO YTO U3y4YEHHBIE
¥ HEJIOCTATOYHO 3aKPETIEHHBIE MTPAaBHiIa, MOTYT OIIEHUBATHCS HA OJJMH Oall BBINIE, YeM KOHTPOJBHBIE pabOTHI,
HO OIIEHKA «5» M B 3TOM CJIy4ae BBICTABISAETCS TOJBKO 32 0€3yKOPHU3HEHHO BHITIOJIHEHHBIE PAOOTHI.

IIncemMeHHbIe PadoOThI, BEITIOTHEHHBIC B KIIACCE C MPEIBAPUTEIBHBIM Pa300poOM HX IOJI PYKOBOICTBOM
YUUTENS, OLEHUBAIOTCS Ha OJUH Oal HUXKe, YeM 3TO MPEJyCMOTPEHO HOPMaMM OLEHKH KOHTPOJBHBIX
MUCHMEHHBIX paboT. Ho 6e3ykopr3HEeHHO BHIMONHEHHAst paboTa M B TOM ClTydae OIIEHUBAETCS 0aliioM «S5».

JloMalmHMe nMucbMeHHbIe PaG0ThI OLIEHUBAIOTCS TaK K€, KaK KiaccHas paboTa 00yJaroIero xapakrepa.

HopMBbI 011eHOK MAaTEeMaTHY€eCKOr0 JUKTAHTA, yCTHOIO CYETa, CAMOCTOSITEILHBIX PA00T U TECTOBBIX
PadoT BbICTABJISAETCS € Y4eTOM YHCJIA BEPHO PellleHHbIX 3aIaHUIl:

Bobicokmnii ypoBeHb (0OTMETKA «5»): YHCIO BEpHBIX 0TBETOB -100%.



IloBbIIeHHBIH YPOBeHb (OTMETKA «4»): 4nciIo BepHBIX 0TBeTOB -80%+199,9%.

Ba3oBblii ypoBeHb (0TMETKa «3»): YHUCII0 BEpHBIX 0TBeTOB-60%+1-80%.

Hwu3skuii ypoBeHb (0OTMETKa «2»): YUCIIO BEPHBIX OTBETOB MeHee 60%.

HopMmbl 011€HOK YCTHOIO 0TBETa, 3a4eTa M0 TEOPUH, MPAKTUYECKO padoThl, HCCJIEI0BATEIbLCKOM
padoThl, JOMALIHEl KOHTPOJILHOI padoThl M JoMallIHel padoThI:

Bbicoknii ypoBeHb (0TMETKa «5») BBICTABISCTCS, €CIM y4YalllMMCs: MOCIEI0BaTEIbHO, YETKO, CBSA3HO,
000CHOBAaHHO ¥ 0€30IMO0YHO U3JIaraeT yueOHbI MaTepHai; JaeT OTBET B JOIMUYECKON MOCIIEI0BATEIHLHOCTH C
UCIOJIb30BAaHUEM IIPUHATON TEPMUHOJIOTMH; ITOKA3bIBAECT NOHMMAHHUE CYILIHOCTH PacCMaTPUBAEMBIX IOHATHUH,
SBJICHUM M 3aKOHOMEPHOCTEM, TEOpHUM, B3aUMOCBI3E€H; YMEET BBIACIATh IJIABHOE, CaMOCTOSTEIIBHO
IOJTBEPXK/IaTh OTBET KOHKPETHBIMM INpUMEpaMHM, (aKTaMu; CaMOCTOATENbHO aHAIU3UPYyeT M 0000IaeT
TEOPETUYECKH MaTepuall; CBOOOJHO YCTaHABIMBACT MEXKIIPEIMETHBIC (HAa OCHOBE paHee MPHOOPETEHHBIX
3HaHUI) U BHYTPUIIPEIMETHBIE CBS3H; YBEPEHHO U 0€301IMO0YHO NMPUMEHSET MOJyUYeHHbIC 3HaHUS B PELICHUN
HOBBIX, paHee HE BCTPEUABIIMXCS 3aJay; paIlMOHAIBHO KCIOJB3YEeT HAIJIAJHBIE IOCOOUS, CIPAaBOYHBIC
MaTepHalibl, yueOHHUK, TOMOJIHUTENbHYIO JIUTEPaTypy, IEPBOUCTOYHUKH; IPUMEHSET YIIOPAJOUCHHYIO CUCTEMY
YCIIOBHBIX 0003HAaUYEHUI NMpPU BEACHUU 3aIUCEH, COMPOBOXKIAIOIINX OTBET, MMEET HEOOXOIMMbIC HABBIKU
pa0oThl ¢ mpubopamu, yepTeKaMu, CXeMaMHu U rpaduKaMu, CONMYTCTBYIOIIMMHU OTBETY; JAOIYCKAET B OTBETE
HE/I0YEeTHI, KOTOPHIE JIETKO UCIPABIISIET IO TPEOOBAHUIO YUUTEIIS.

IloBbImIeHHBI YpOBeHb (OTMETKA «4») BBICTABIISAETCS, €CIU YYalMHCA: MOKa3bIBACT 3HAHUE BCErO
M3Y4YEHHOIo y4eOHOro marepualia; AaeT B OCHOBHOM IIpaBWJIbHBIN OTBET; Y4eOHbI Marepual HU3jaraer B
O00OCHOBAHHOM  JIOTMYECKOW  IOCJIEJOBATEIbHOCTU C INPUBEIEHUEM KOHKPETHBIX IPUMEPOB, IMPH 3TOM
JIOINTYCKaeT OAHY HerpyOyto olIMOKyY WM He 0oJiee IBYX HEJJOUETOB B UCIIOJIb30BAHUU TEPMUHOJIOTUU YIEOHOTO
IpeaMeTa, KOTOPbIe MOXKET MCIPaBUTh CAMOCTOSITEIbHO; aHAIM3UPYET U 0000I1aeT TEOPEeTUYECKU MaTepua;
COOJII0JJTaeT OCHOBHBIE IMpaBHJA KYJIbTYPbl YCTHOW pedYH; NMPUMEHSET YHOPSJAOYEHHYIO CHCTEMY YCIOBHBIX
0003HaYEHUH TIPU BEICHUH 3aIUCeil, COMPOBOXKIAIOIIUX OTBET;

Ba3oBblii ypoBeHb (0TMeTKa «3), BHICTABIISIETCS, €CJIU YYaLIUICS: JEMOHCTPUPYET YCBOEHHE OCHOBHOTO
cojiep>KaHusl yueOHOro Matepuaia, uMeeT npoOesbl, He IPEensATCTBYIOIINE albHEHIIEMY YCBOCHHUIO Y4eOHOTro
MaTepuaia; NPUMEHSET MOJIyYeHHbIE 3HaHUS IPU OTBETE HAa BONPOC, aHAIM3€ MPEAJIOKEHHBIX CUTyalUil 10
oOpasiy; JoIyckaeT OHMOKM B HCIHOJb30BAHUM TEPMUHOJOTMM Y4eOHOro TpeAMeTa; IOKa3bIBaeT
HEJ0CTAaTOYHYIO C(POPMHPOBAHHOCTh OTIENIbHBIX 3HAHUW UM YMEHUH; BBIBOJBI U OOOOLIEHUS] apryMEHTHPYET
cnabo, JOMycKaeT B HUX OLIMOKM; 3aTpyIHSETCS NpU aHauu3e U 00o0OIIeHMH ydyeOHOro marepuaina; JaeTr
HEMOJIHbIE OTBEThl HA BOIPOCHI YYUTENS WM BOCIHPOU3BOJUT COJEp)KAHUE PaHEE MPOYUTAHHOIO y4eOHOTro
TEKCTa, c1a00 CBS3aHHOTO C 33JaHHBIM BOIPOCOM; HCIIOJIB3YET HEYMOPSIOUYEHHYI0 CHUCTEMY YCIOBHBIX
0003HaYEeHU IIPU BEJIEHUH 3aIUCEH, COMPOBOKIAIOIINX OTBET.

Kputepun BbICTaBJICHHSI OLCHOK IO MATEMaTHKe B NPOLEHTHOM COOTHOLICHHWHM BbINOJTHEHUS
padoThI:

OT1meTka Kourpoabsnas padora CamocrosiTe/ibHaA 3aver no Teopun Jlomannsas
IIpoBepounas pabdora KOHTPOJIbHAs padoTa
CamocrosiTeibHas paGora Tect IIpakTuyeckas padora
3a4der Mo NpaKkTHKe MaremaTu4ecKH Jomamnss padora
JUKTAHT YCTHBLIH cUeT HccaenoBareabckas
padora
1-2 0%-50% 0%-60% 0% - 70%
3 50% + 1 —-70% 60% + 1 — 80% 70% + 1 — 85%
4 70% + 1 —90% 80% + 1 —99,9% 85% + 1 —-99,9%
5 90% + 1 — 100% 100% 100%

OTMeTKH 3a HEe3aBUCHUMBIE TMarHOCTUKU M aIMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI BBHICTABIISIOTCS T10
MIPEAJIOKEHHOM MIKaJIe K KOHKPETHBIM BHAaM paOOTHI.

[IpomexyTouHas aTTecTalys MPOBOJUTCS HA OCHOBE CPETHETOJ0BOM OLIEHKH.



IL1an meponpusaTuii B pamkax peajuzanuu IIporpammel Bocnuranus.

No Meponpusrue OTBETCTBEHHBII Cpoku [Tpumeuanue
/1 MIPOBE/ICH

usi
1 [TpoBeaenue mxosbHOro rana BcOUI by3smaxkos [1.A OKTAOPH
2 JIHM OTKPBITHIX ABEpei aJIMMHHCTpAIHs HOSIOpb
3 [ToaroroBka k onumnuagam Bby3makos ILA. CeHTS0pb

- Maii

4 [TpenMeTHas Hememnst By3makos IT.A. (heBpap




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No Koan4yecTBO 4acoB DJIEKTPOHHBIE
o/ HaumeHoBaHue pa3iesioB M TeM T T — (wnbpoBbIe)
I NMpOrpamMmbl Beero KOﬁHTpOJILHLIe KHe 06pa3oBaTETbHbIC
PA0OTLL paBoTHI pecypcbl
MHoxecTBa pallMOHAIBHBIX U https://skysmart.ru/
ACHCTBHTCIBHbIX THCCI. 14 1 https://ege.sdamgia.ru
PanmonansHble ypaBHEHUS U /
HEpPaBEHCTBA
https://skysmart.ru/
Oynkuu 1 rpaduku. CTerneHs ¢ 6 h'I[:)tpS' ) /eée sdamgia.ru
LIEJIBIM TTOKa3aTeIeM / ’ ' '
ApudmeTrndeckuii KOpeHb N—0ii https://skysmart.ru/
creneHu. MppannonanbHbie 18 1 https://ege.sdamgia.ru
ypaBHEHHUS U HEPABEHCTBA /
dopmyibt https://skysmart.ru/
Tpuronomerpun. TpuroHomeTpudec 22 1 https://ege.sdamgia.ru
KHE YpaBHEHUS /
[TocnenoBarenbHOCTH U https://skysmart.ru/
A 5 https://ege.sdamgia.ru
MIPOrpeccuu /
https://skysmart.ru/
Hostopenue, 0606meHPje’ 3 1 https://ege.sdamgia.ru
CUCTeMaTH3alusl 3HAaHUH /
OBHIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
11 KJIACC
KoJsunyecTBo 4acos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM IpaxTiec (madpoBbIc)
n/n NpPOrpaMmabl Bcero KOHg“pO.]II)HbIe e 0GpazoBaTeNbHBIE
panoTH! padoThI pecypchl
https://skysmart.ru/
CTeneH ¢ pauoRabHEM https://ege.sdamgia.ru/
nokazarenem. [lokazarenpHast 12 1 https://resh.edu.ru/subje
¢bynkmus. [TokazaTensHble ct/51/
YpaBHEHUS U HEPABEHCTBA resh.edu.ru
https://skysmart.ru/
Jlorapupmuueckast GyHKITUS. https://ege.sdamgia.ru/
Jlorapugmuueckue ypaBHEHUS U 12 https://resh.edu.ru/subje
HEepPaBEHCTBA ct/51/
resh.edu.ru
https://skysmart.ru/
Tpuronomerpudeckure GyHKIUH U https://ege.sdamgia.ru/
MX rpaduKu. 9 1 https://resh.edu.ru/subje
Tpuronomerpuyeckue ct/51/
HEpaBEHCTBA resh.edu.ru
https://skysmart.ru/
[Mpoussonas. [IpumeneHwe 24 1 https://ege.sdamgia.ru/

MIPOU3BOAHOM

https://resh.edu.ru/subje
ct/51/




resh.edu.ru

5 WuTerpan u ero npuMeHeHus

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subje
ct/51/

resh.edu.ru

6 CucreMbl ypaBHEHHI

12

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subje
ct/51/

resh.edu.ru

7 Harypanbnsle u niensie yucna

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIUs 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

18

102

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subje
ct/51/

resh.edu.ru

https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subje
ct/51/

resh.edu.ru




ITOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos Bocniuraren
Ne Tema xa K bHBII
n/n eMa ypo Bcero OHTPOIBH ' ommonenT
ble padoThI conepkanus
NPOrpamMmbl
1 MHoxecTBo, OIeEpaLIH HaJl MHOKECTBAMM. 1 oGy KIeHHE
Huarpammsl Ditiepa—Benna
HIKOJIbHUKOB
Panmonanbubie yncna. OOBIKHOBEHHBIE U COGIIOAT
2 JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 1 Ha ypoKe
MIEPHOINIECKHE IPOOH OBIIENPHHST
3 ApudmeTnueckue onepanuu ¢ paoHaIbHbIMU 1 bIe HOPMBI
qucCjiaMu, Hpeo6pa303aHH;1 YHCJIOBBIX Bpra)KeHPII;’I IIOBEJICHUA,
[Tpumenenue apobe U NPOLEHTOB IS PEILIECHUs IIpaBUJIa
4 MPUKIIAIHBIX 33]]a4 U3 Pa3IMUHBIX OTpaciiel 3HaHUuN 1 oOuIeHus co
U PEAIbHON KU3HU CTapLIUMHU
ITpumenenue 1poOeit U IPOLEHTOB UL PEIECHHs (yuurensamu)
5 MPUKIIAIHBIX 33714 U3 Pa3IMuHbIX OTpaciiel 3HaHUN 1 1
U PEAIbHON KU3HU CBCpCTHUKaM
JleicTBuTeNbHBIC YKclia. PaimonanbHbIe U 1
6 1 (KOIBHUKA
UppalMoHaIbHbIC YHCIIA
7 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU 1 I\H/I;II?I’HHHHH
YyHUClIaMu ] yueGHO
8 [TpuOnm>xEHHBIE BBIYMCIICHUS, TIPaBUIIa OKpYTICHHUS, 1 JTUCLUIUIAHBI
IPUKUKA U OLIEHKA pe3ysibTaTa BHIYUCICHUIN "
9 ToxecTBa U TOXKIECTBEHHBIE MPEOOpa3oBaHUS 1 CaMOOpPraHu3
10 YpaBHeHUEe, KOPEHb YPaBHEHUS 1 anuu,
11 HepaBeHcTBO, pelieHre HepaBeHCTBA 1 *
12 Metoa uHTEpBaJIOB 1 TpHBJIC
YEHHE
13 Pemenne LebIX A JpOOHO-PALIMOHANBHBIX 1 BHIMAHUS
YpaBHEHM U HEPABEHCTB KOJIBHUKOB
"MHOK€ECTBa pAIIMOHATIBHBIX U IEHCTBUTEIBHBIX K
14 yucesl. PalioHanbHble ypaBHEHHS U HEPABEHCTB" 1 1 LIEHHOCTHOMY
Kontponbnas pabora Nel aCTIEKTy
15 @yHKIMS, crIOco0bI 3aaHus GyHKIMHU. B3aumuo 1 U3y4aeMbIX
oOpaTtHble GYHKLIUU Ha ypokax
I'paduk dynkuu. O0nacTs onpeaeneHus u ABJICHHH,
16 MHO>KeCTBO 3HadeHul pyHkunu. Hynu pyHknum. 1 OpraHM3anus
[TpoMe)XyTKH 3HAKOIIOCTOSHCTBA X pabOThI c
17 YéTtHble 1 HeUETHBIE PYHKLIUU 1 ToJ1yacMon
18 Crenens ¢ LIEIbIM [OKa3aTeeM. CrangapTHas 1 gsuyﬁ; I;f; o
¢dbopMa 3anucu IeUCTBUTENBHOIO YHCTIa SHAYMMOI
Hcnonp3oBanne noaxoasmei (opmsl 3arucu uH(OpMare
19 JeMCTBUTENBHBIX YUCET JUIS PEIICHUS TPAKTUYECKUX 1 3 —
3a]a4 U MpeJICTaBICHUS JaHHBIX VHNLAMPOBA
20 CrenenHast QyHKIHS C HATYpPaJTbHBIM U LIEIBIM 1 HUE €€
nokazateneM. E€ cBoiicTBa u rpaduk o0cyXIeHuMs,
21 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU 1 BBICKA3bIBaHU
22 ApudmeTnueckuii KopeHb HATYPAIBHOI CTENeHH 1 A yHalnMucst
CgoiicTBa apr(METHUECKOTO KOPHS HATypaTbHON cBOCTO
23 1 MHEHHUS 110 ee

CTCIICHU




CgoiicTBa apr(METHUECKOTO KOPHS HATYpaTbHON

24 1
CTETIEHU

o5 CoiicTBa apu(METHUECKOro KOPHS HAaTypalbHOM 1
CTENEeHU

26 HetictBus ¢ apuMeTHIECKUMU KOPHSAMHU N—OM 1
CTETIeHU

27 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii 1
CTENEeHU

8 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii 1
CTENEeHU

29 HeticTBust ¢ apuMeTHUIECKUMU KOPHSAMHU N—OM 1
CTETIeHU

30 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii 1
CTENEHU

31 Penienue uppanmoHanbHbIX YpaBHEHUH U 1
HEPABEHCTB

32 Pemenne nppaiimOHaIBHBIX YpaBHEHUN U 1
HEPaBEHCTB

33 Pemenne nppaiimOHaIBHBIX YpaBHEHUN U 1
HEPaBEHCTB

34 Penienue uppanuoHanbHbIX ypaBHEHUH U 1
HEPABEHCTB

35 Pemenne nppaiimOHaIbHBIX YPaBHEHUN U 1
HEPaBEHCTB

36 CgoiicTBa u rpaduk KopHs N-0ii cTenenu 1

37 CgoiicTBa u rpaduk KopHs N-0ii cTeneHu 1
"ApupmeTrueckuilt KOpeHb N—0ii CTeTeHu.

38 WppanmonansHbie ypaBHEHUS 1 HEpaBEeHCTBA" 1
KonrtposnbHas padora Ne2

39 CuHyc, KOCHHYC ¥ TaHTE€HC YMCIIOBOTO apryMeHTa 1

40 CuHycC, KOCUHYC U TAaHT€HC YHCIIOBOI'O apryMeHTa 1

a1 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO 1
apryMeHTa

42 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
aprymeHra
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHNE

43 TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO 1
aprymeHra
TpuroHomeTrpudeckas OKpy>KHOCTb, OIpEIeTICHHIE

44 TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO 1
apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 [IpeobpazoBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

50 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKECHUN 1

51 [IpeoOpazoBanme TPUTOHOMETPUICCKUX BBIPAKECHUN 1

52 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKECHUN 1

53 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKECHUN 1

54 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1

MOBOY,
BBIPAOOTKHU
CBOETO K HEH
OTHOILICHHS,;
.

MIPUMEH
€HHUE Ha
ypoke
UHTEPaKTUBH
BIX OopM
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111104
MO3HAaBaTEelb
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HOJIyYEHHbIE
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yyaummest
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KBECTBI




55 Pemenre TpuroHOMETPUYECKUX YpaBHEHUM 1
56 Pemenre TpuroHOMETPUYECKUX YpaBHEHUM 1
57 Pemenre TpUroHOMETPUYECKUX YpaBHEHUM 1
58 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1
59 PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1
60 "(DOpMy.HBI"TpI/II‘OHOMeTpI/II/I. Tpuronomerpuueckue 1 1
ypaBHeHus" KonTponpHas padora Ne3
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
61 II0CJIEI0BATEIbHOCTEN. MOHOTOHHBIE 1
MOCIIEI0BATEIbHOCTH
ApudmeTrnueckast U reOMETpUYECKask IPOrPEeCcCH.
62 Hcnonb30BaHue MPOrPECCUu sl PeIICHUS 1
pealibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
beckoHewyHo yObIBaroIasi reoMeTpruiecKast
63 nporpeccusi. Cymma O€CKOHEYHO YOBIBAOIIEH 1
FeOMETPUUECKON MPOTPECCHH
64 ®dopmyra CI0KHBIX MTPOIEHTOB 1
65 ®dopmya CI0KHBIX MTPOIEHTOB 1
66 Hrorosas KoHTpoOJIbHAS paboTa 1 1
67 ®dopmya CI0KHBIX MTPOIEHTOB 1
68 ®dopmyra CI0KHBIX MTPOIEHTOB 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KJIACC
KosmmmuecTBo yacos Bocnurarean
Ne Tema ypoka Kontpon  Hblit
n/n Bcero bHbBIE KOMIIOHEHT
padoTbI coJepKaHusA
NPOrpamMmbl
1 CreneHsb C paluoOHaIBHBIM MTOKa3aTeIeM 1 NOGYkKIeHHE
2 CaoiicTBa cTeneHu 1 HIKOJIEHUKOB
3 [Ipeobpa3oBaHue BbIpaKEHHH, COEPIKALTUX 1 coOxironarh Ha
paIMoHaIbHBIC CTCTICHH ypoke
4 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1 OOIICTIPHHSTHI
paIOHAILHBIC CTETICHH C HOpMBI
5 [IpeobOpazoBanme BRIpaXKEHUN, COMEPKAIIIX 1 Egzziignﬂ’
paroHaIbHbIe CTETICHH oGHIeHHs CO
6 [TokazarenpHbIC ypaBHEHUS! M HEPABEHCTBA 1 cTapumMm
7 [TokazarenpHbIC ypaBHEHUS! U HEPABEHCTBA 1 (yuuremsimun) u
8 [TokazarenpHbIC ypaBHEHUS! M HEPABEHCTBA 1 CBEPCTHUKAMH
9 [TokazarenbHblE ypaBHEHHS U HEPABEHCTBA 1 (IKOTBHUKAMH
10 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 ), TIPUHITIIBI
11 [TokazaTenpHas pyHKIHS, €€ CBOWCTBA U rpaduk 1 yaebroi
. JTUCITUTIAHBL U
Crenensb ¢ paliioOHATBHBIM ITOKa3aTEIeM. caMoopranm3a
12 [Toka3zarenbHast QyHKITHSL. POKEB&TGHLHHC 1 1 m;
ypaBHeHHUs U HepaBeHCTBA" KoHTponbHas paboTa .
Nel IpHBIIEY
13 Jlorapudm yucna 1 CHUE
14 JlecATUYHBIE U HATypaJIbHbIE JTOTapH(PMbI 1 BHUMaHUs
15 [IpeoOpa3oBanKe BHIPAKEHUH, COAEPIKAIIUX 1 HIROJBEHKOE K




Jorapudmbl

16 [IpeobpazoBanme BRIpaXEHUN, COMECPKAIIIX 1
sorapupmbl

17 [IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX 1
Jorapudmpl

18 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
sorapupmbl

19 JlorapudmMuueckre ypaBHEHHsI U1 HEPAaBEHCTBA 1

20 JlorapudmMuueckre ypaBHCHHsI 1 HEPABCHCTBA 1

21 JlorapudmMuueckre ypaBHCHHsI U1 HEPAaBEHCTBA 1

22 JlorapudmMuueckre ypaBHEHHsI U1 HEPABEHCTBA 1

23 Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpadux 1

b

24 Jlorapudmuueckas GpyHKIus, e€ cBOMCTBa U rpaduk 1

o5 Tpuronomerpuyeckue GyHKIHUU, UX CBONCTBA U 1
rpaduxu

26 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U 1
rpaduxu

27 Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U 1
rpaduxu

28 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U 1
rpaduxu

29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABCHCTB 1

31 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

32 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
"Jlorapudmuueckas pynkuus. Jlorapupmuueckue

33 ypaBHEHUI ¥ HEpaBEeHCTBA. T pUrOHOMETpUYECKHE 1
¢bynkuuu u ux rpadpuku. TpuroHomerpudeckue
HepaBeHcTBa" KoHTposbHas paboTa Ne2

34 HenpeprsiBabie hyHKIIN 1

35 Meroa MHTEPBAJIOB JUIsl pELIECHUS] HEPABEHCTB 1

36 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1

37 [TponsBosnHas GyHKIUU 1

38 [TponsBonHas GyHKIUU 1

39 I'eomerpuueckuii U GpU3NIECKUNA CMBICIT 1
ITPOU3BOIHOMN

40 ['eomeTpuueckuit U GU3NYECKUIN CMBICI 1
MIPOU3BOJHOMN

41 [Ipon3BoiHbIE AI€MEHTAPHBIX (PYHKINN 1

42 [Ipon3BoiHbIE AI€MEHTAPHBIX PYHKINN 1

43 [Tpou3BomHAs CYMMBI, POU3BEICHHSI, YACTHOTO 1
byHKIUH

44 IIpon3BoHas CyMMBI, IPOU3BEACHHS, YACTHOTO 1
byHKIHIT

45 IIpon3BosiHas CyMMBbl, IPOU3BEACHUS], YACTHOTO 1
byHKIUH

46 IIpuMeHeHne MPOU3BOIHOMN K UCCIIENOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 IIpuMeHeHre IPON3BOIHOMN K UCCIIEA0BAHUIO 1

(GyHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
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[IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO

48 (GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1

49 IIpuMeHeHne MPOU3BOIHOMN K UCCIIENOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

50 HaxoxxaeHue HarnOoJIbIIero 1 HAMMEHbIIETO 1
3Ha4YeHUs1 QYHKIUU HAa OTPE3Ke

51 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3Ha4eHUs1 QYHKLHU HAa OTPE3Ke

52 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3Ha4eHUs1 QYHKLHU HAa OTPE3Ke

53 HaxoxxaeHue HanOoIbIIero 1 HAMMEHbIIETO 1
3Ha4eHUs1 QYHKIHUU HA OTPE3KE

54 Haxoxxnenne HanOOobIIEro 1 HAMMEHBIIETO 1
3Ha4eHUs1 QYHKLHU HAa OTPE3Ke

55 Haxoxxaenune HanOobIIero 1 HAMMEHbIIETO 1
3Ha4eHUs1 QYHKIUU HAa OTPE3Ke
[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS

56 HAWIy4llIero pelieHus B IpUKIaJHbIX 3a/1a4ax, il 1
OIIpe/ieNIEHUs] CKOPOCTH IPOLIecca, 3aaHHOTO
dbopmyIoit uinu rpadhukoM

57 "[IpousBonHas. Ilpumenenue nponzsoaHon" 1
KonTponbnas pabota Ne3

58 [TepBoobpaznas. Tabmuia nepBooOpa3HBIX 1

59 [TepBoobOpaznas. Tabnuia nepBooOpa3HBIX 1

60 WuTerpan, reoMeTpuuecKuil 1 (GU3NYECKU CMBICI 1
UHTerpaia

61 WuTerpan, reomerpuyeckuil 1 GU3NYECKUN CMBICIT 1
MHTerpajia

62 WuTerpan, reoMeTpuueckuil 1 (GU3NYECKU CMBICIT 1
MHTerpajia

63 Brruucnenue nnterpana mno gpopmyine 1
Hprorona—IJleiiOHuna

64 Brruucnenue unTerpana no gpopmyie 1
Herotona—IJlelibHuna

65 Brruucnenue nnterpana no gpopmyine 1
Hprorona—IJleitOnuna

66 Brruucnenne uaTerpana mo gopmyine 1
Herotona—IJlelibHuma

67 CucreMpl TMHENHBIX YpaBHEHUN 1

68 CucTeMbl TMHEWHBIX YpaBHEHUH 1

69 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBI 1
JMHEWHBIX YpaBHEHHH

70 PCHICE-II/IC NPHUKIATHBIX 3224 € OMOLIBIO CHCTEMbI 1
JUHENHBIX YpaBHEHUH
CucreMbl ¥ COBOKYITHOCTH LENbIX, PAIIMOHAIBHBIX,

71 HMPPALMOHAIIBHBIX, [TI0KA3aTEIIbHBIX, 1
Jorapu(MUYECKUX YPaBHEHUH U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH IIEJIBIX, PAllUOHATIBHBIX,

72 HMPPALMOHAIIBHBIX, [I0KA3aTEIIbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB

73 CucreMsbl 1 COBOKYITHOCTH LIENBIX, PALIMOHAJIBHBIX, 1

HppaluOHAJIbHBIX, ITOKA3aTCIbHBIX,
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Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH L ECJIbIX, PAllMOHAJIBHBIX,

74 HPPALUOHAIBHBIX, TOKA3aTEIbHBIX, 1
Jorapu(MHUYECKUX YpaBHEHUN U HEPABEHCTB

75 Hcnons3zoBanne rpadkoB GyHKITUN IS pEIICHUS 1
YPaBHEHUU U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeHust 1
YpaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K

77 pEIICHUIO0 MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 1
pa3nuyHbIX 001acTeil HAYKH U PEeANbHOM KU3HU

78 "NuTerpan u ero npuMeHeHus. Cuctemsl 1
ypaBHeHui" KontponsHas padbora Ned

79 HarypanbHble u 11en1ple Yiciia B 3a7a4ax u3 1
peanbHOU KU3HU

80 HatypanbHble 1 1enbie 9rciia B 3aa4ax u3 1
peanbHOU KU3HU

81 HatypanbHble u enbie yricia B 3afa4ax u3 1
peanbHOU KU3HU

82 [Ipu3HaKK JETMMOCTH LEIbIX YUCE 1

83 [Ipu3HaKK AEITMMOCTH LEBIX YUCEI 1

84 [Ipu3HaKK JETMMOCTH LEIBIX YUCE 1

85 [ToBTOpeHME, 0000IIEHNE, CUCTEMATHU3aIIMs 3HAHUH. 1
YpaBHeHust

86 [ToBTOpEeHme, 06001IeHNE, cCCTEMaTH3alus 3HAHUH. 1
YpaBHeHUs

87 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIMs 3HAHUH. 1
YpaBHeHust

88 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIMs 3HAHUH. 1
YpaBHeHust

89 [ToBTOpenue, 06001IEHNE, CUCTEMATH3AIIHs 3HAHUMN. 1
YpaBHeHUs

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aI1s 3HAHUH. 1
YpaBHeHust

91 [ToBTOpEeHue, 06001IeHNE, cCTEMaTH3alUs 3HAHUH. 1
Hepasencraa

92 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH. 1
HepaBencrtpa

93 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH. 1
HepasenctBa

94 [ToBTOpeHue, 06001IeHNE, cCTeMaTH3alus 3HAHUH. 1
Hepasencrtsa

95 [ToBTOpeHme, 06001IeHNE, CCTEeMAaTH3alMs 3HAHUH. 1
CucreMbl ypaBHEHHI

9% [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHsI 3HAHUMN. 1
Cucremsl ypaBHEHUN

97 [ToBTOpeHmEe, 06001IIeHNE, CUCTEMAaTH3aIMs 3HAHUH. 1
OyHKIUU

98 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN. 1
OyHKIUU

99 HroroBasi koHTpoIbHAs paboTa 1




100 HroroBast koHTpoIbHAs paboTa 1
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN.

101 1
OyHKIUU
[ToBTOpeHME, 0600IIIEHNE, CCTEMATH3aI|s 3HAHUH.

102 1
OyHKIUU

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




