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PA3JEJ 1.INIOACHUTEJIBHASA 3AIIMCKA

HopMmaTtuBHBIe TpaBOBBIC JOKYMEHTBI, UCTIOIB3YeMbIe TIPU pa3paboTke padoueit mporpaMMbi:

- OCHOBHasi 00pa3zoBaTeNbHAsT TpOorpaMMa CpeaHero odmero oopazoBanuss MyHHUIIMIAILHOTO OFOI-
KETHOro 001Ieo0pa3oBarenbHOr0 yupexxaenus CaBasgHcKas cpenHss o0mieoOpa3oBaTeNbHas IIKOJA
uM. N.T. Tapanosa na 2021-2022 y4yeOHBIH roi.

- yueonsiii iman MBOY Caasackoit COLL um. M. T. TapanoBa na 2021-2022 yu.rog.

- ToJiokeHue o pabodeit mporpamme yueOHbIX KypcoB MBOY CansHckas cpeaHsis o0meoopa3oBa-
tenbHas mkoja uMm. M.T. Tapanosa.

- AnireOpa ¥ Havayia mMateMaruyeckoro aHaiausa. COopHMK paboumx mporpamm. 10—11 kimaccsl :
yae0. mocobue st o0meoOpa3oBaT. opraHm3anuili : 06a30Bblid U yriayomn. ypoBHH / [cocT. T. A.
bypmucrpoBa]. — 2-¢ u3z., mepepad. — M. : [IpocBemenue, 2018.

[Tpu u3yueHun Kypca anredpbl ¥ Hayal MAaTEMaTUYECKOr0 aHalu3a IMPOJOJDKAIOTCS U MOJy4aroT pas-
BUTHE COJIEPKATEIIbHbIC TUHUU: «AIredpay, « OyHKIIN», «YpaBHEHHS U HEPABEHCTBAY,
O01mey4eOHbIE 1EJIH:

— CO3/1aTh YCJIOBHS I YMEHUS JIOTUYECKU OOOCHOBBIBATH CYXKJICHUS, BBIIBUTATH THIIOTE3bI U
MMOHUMATh HeOOXOIUMOCTh UX MPOBEPKH;

— CO3/1aTh YCJIOBUS JUII YMEHUS SICHO, TOYHO W TPAMOTHO BBIPAKATh CBOHM MBICIH B YCTHOW M
IIACBMEHHOW peuH;

— (GOopMHUPOBATh YMEHHE HCIIOJIB30BATh PA3JIMYHBIC S3BIKFM MATEMATUKHU: CJIOBECHBIN, CHMBOJIHYE-
CKUil, rpaduvecKuii;

— ¢opMupoBaTh yMeHHE CBOOOJHO MEPEXOJUTh C OJHOTO MaTEMaTHYECKOro SI3bIKa Ha JAPYroi
JUTSL WULTIOCTPALIMU, UHTEPIPETALNH, apTYMEHTALIUK U JIOKA3aTeJIbCTBA;

— C03/aTh yCIOBHS AJIS IUIOJOTBOPHOM pabOTHI B TPYIINE; YMEHHUS CAMOCTOSITEILHO U MOTHBUPO-
BaHHO OPTaHU30BHIBATh CBOIO JIESATEIBHOCTH;

— ¢opMUpOBaTh YMEHUE UCIOJI30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON J1es-
TEIHHOCTU U TTOBCETHEBHOM KHU3HU I UCCIEeIOBAaHUS (MOJEIUPOBAHMS) HECTOKHBIX MTPAKTHU-
YeCKUX CUTYaIlMil Ha OCHOBE M3YYEHHBIX (DOPMYI M CBOMCTB TeN; BHIYUCICHUS IJIOMAACH TO-
BEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MPU PEIICHUU MPAKTHUECKUX 3a7ad, UCIONb3YS MPU He-
00XO0JTMMOCTH CIIPABOYHHUKH M BBIYUCIIUTEIBHBIC YCTPOHCTRA;

— CO3/1aTh YCJIOBHUS Ui UHTETPUPOBAHUS B JIMUHBIM OMBIT HOBOI, B TOM UHCIIE€ CAMOCTOSITENEHO
MOJIy4eHHOU, HH(OpMALIUH.

Oo0menpeaMeTrHbie HeJau:

— ¢opMupoBaHUE MPEICTABICHUN 00 HAEIX U METoJaX MaTeMaTHKH; MaTeMaTHKe KaK YHHUBEp-
CAJIbHOM SI3bIKE HaYKH, CPEJICTBE MOJEIUPOBAHMS SIBICHUN U TIPOIIECCOB;

— OBIIQJICHHWE YCTHBIM U MTUCHbMEHHBIM MaTEMATHUECKUM SI3BIKOM, MAaTEMATHYCCKUMU 3HAHUSIMU U
YMEHUSIMH, HEOOXOIUMBIMH JIJISl U3YYE€HHUS IIKOIbHBIX €CTeCTBEHHO-HAYYHBIX TUCIUIUIMH, JUIS
MIPOJIOIKEHHSI 00pa30BaHUs U OCBOEHUS M30PaHHOM CIIEIIMATbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTHYECKOTO MBINIICHHS, alTOPUTMHYECKON KYJIbTYPHI, TPOCTPAHCTBEHHOTO BOOO-
paKeHHUs, pa3BUTHE MaTEMaTHUYECKOTO MBIIIJICHHS] U UHTYUIIMU, TBOPUYECKUX CIIOCOOHOCTEMH Ha
YpOBHE, HEOOXOAMMOM JUISI TIPOJIOJKEHUST 00pa30BaHUs U JJII CAMOCTOSITEIHbHON JesTeNbHO-
CTH B 00JIACTH MaTeMAaTUKH U €€ MPUIOKEHHUH B Oyayiiei mpodeCcCHOHaTbHOM NesSTeNbHOCTH;

— BOCMHTaHHUE CPEJICTBAMHU MATEMATHKHU KYJIbTYpPhI TMYHOCTH: 3HAKOMCTBO C UCTOPUEH pa3BUTHS
MaTEMaTHKH, BOIOIMEH MaTeMaTHUYeCKUX HJeH, MOHWMaHWEe 3HAYMMOCTH MaTeMaTHKU IS
00IIECTBEHHOT'O ITporpecca.



B cootBerctBum ¢ mpunstor Konnenmuen pa3BUTHS MaTeMaTHYeCKOTo oOpa3oBaHusi B Poccuii-
ckoii denepanu  MareMaThdeckoe o0Opa3oBaHWE JODKHO pellarb, B YacCTHOCTH, CIEAYIOIIUE
KJIFOYEBBIC 3a/a4H:

— TPEJOCTaBIATh KaXKIOMY OOYy4aromeMycss BO3MOXHOCTH JIOCTHIKCHHS YPOBHsS MaTeMaTH4e-
CKMX 3HAaHMM, HEOOXOAMMOTO JUJIsl JajibHEWIEN YCHEIHON >KU3HU B OOLIECTBE;

— o0ecrieynBaTh HEOOXOAMMOE CTpPaHE YHWCIO BBITYCKHUKOB, MaTeMaTHYecKas IOATOTOBKAa KO-
TOPBIX JIOCTATOYHA JUIS MPOJOJDKEHUs OOpa3oBaHHMSA B pa3 JUYHBIX HANpPABJICHHUSAX M JUISI TMpak-
THUYECKOU JACATEIBHOCTH, BKJIIOYAs Ipe-TI0JIaBaHNE MAaTeMAaTHKH, MAaTeMAaTHYECKHE HCCIEIOBaHUS,
pabory B cdepe MHPOPMAIMOHHBIX TEXHOJIOTHH W Jp.;

— TpeaycMaTpWBacT B OCHOBHOM OOIIEM W CpeaHeM oO0meM OoOpa30BaHWH TMOIATOTOBKY 00Yy-
YAOIIMXCS B COOTBETCTBUHM C WX 3aIpocaMH K YPOBHIO TOJ TOTOBKH B cdepe MaTeMaTHUECKOTO
oOpa3oBaHwUs.

[IporpamMma y4eOHOTO MpenMeTra «airedpa W Hadala MaTeMaTUYeCKOro aHAIM3a» paccYuTaHa Ha 4
yaca B HEJIEJIIO B COOTBETCTBHH ¢ yueOHBIM TutaHoM MBOY Casnsnckoit COILL um U.T. TapanoBa Ha
2021-2022 yueOHbIii TOA, (AKTUYECKUM KOJIMYECTBOM YueOHBIX gHel (uckimrouas 23.02.2022
07.03.2022, 02.05.2022, 09.05.2022), ¢ y4eroMm rooBoro kajieHaapaoro rpaprka MBOY CasasHckoi
COLI um U.T. Tapanosa Ha 2021-2022 yueOnsIii roj, pactucanus 3austuid 1yt 1-11 xmaccoB MBOY
Capnsnckoit COLL um U.T. Tapanosa na 2021-2022 yueGHbIN rof, (pakTHUECKOE KOJIUYECTBO YaCOB
3a rox cocraBisger 135. BeinmonmHenrne pabovrx mporpaMm B MOJTHOM 00beMe 00ecIeunBaeTCs 3a CUeT
yIioTHeHus Ha 5 4dacoB TeM «lloBTopenus 3a kypc 10 kiacca»

CoxkpaiteHus, UCIIOIb3yeMbIe B paboueil mporpamme:

e TK - Texyuiuii KOHTPOJIb
e UK - uTOrOBBIN KOHTPOJIb
e TMK - TeMaTu4ecKuii KOHTPOJIb

PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITIPEJIMETA

JelcTBUTEeIbHBbIE 4YMcaa. Llenble W panMoOHanbHbIE 4yncia. JeHCTBUTENBbHBIE 4MCla. beckoHedHO
yObIBaro1asi reomeTpudeckas nporpeccusi. Apudmernyeckuii KOpeHb HaTypalibHOH creneHu. CreneHb
C pallMOHAJIBHBIM U JIEUCTBUTEIBHBIM MOKa3areneM. [enumocts uucen. [lonarue nenumoctu. Jlenu-
MOCTh CyMMBI M mpou3BeneHus. Jlenenue ¢ ocratkom. Ilpusnaku nenumoctu. CpaBHeHus. Penienue
YPaBHEHUH B LIEJIBIX YUCIIAX.

MHorouwienbl. Aiiredpanyeckue ypaBHeHusi. MHorousieHsl oT ofgHoi nepemenHoil. Cxema ["opHe-
pa. Kopenb MHorounena. Teopema be3y u cnencrBue u3 Hee. Anrebpanyeckue ypaBHeHus. Pemenue
anreOpanvyeckX ypaBHEHHUH paziio’keHUEM Ha MHOKuTenu. CUMMETpUYEeCKHe MHOIOWIeHbl. MHOro-
YIEHBI OT HECKOJIBKHUX NepeMEHHBbIX. DOPMyIIbl COKPALEHHOIO YMHOXKEHHS Ul CTapIIUX CTEIICHEH.
bunom Hetorona. CucreMbl ypaBHEHHIA.

CreneHHasi, mokasarejibHasi U Jorapumuyeckass ¢pynknuu. CpoiicTBa U rpaduKu MOKa3aTelb-
HOM, Jorapudmuueckoil u creneHHol QyHkuuid. OCHOBHBIE METO/bl PEIIEHUS MTOKa3aTeIbHBIX U JIO-
rapupMHUECKUX ypaBHEHUH M HepaBeHCTB. Yucino e. Harypanshbie nmorapudmel. [IpeobpazoBanue
UpPpaLMOHATIBHBIX, IMOKA3aTelIbHBIX W JIOTapU(PMHUUECKUX BbIpakeHUHU. Perenne uppanuoHaIbHbBIX,
MOKa3aTeIbHBIX U JIOTapu(MUUECKUX YPaBHEHUS, CHCTEM ypaBHEHUM U HepaBeHCTB. OCHOBHBIE MpHe-
MBI pElIeHHs] CUCTEM YpaBHEHHI: MOJCTaHOBKa, aqre0Opanyeckoe CIO0KEeHHE, BBEIEHUE HOBBIX Mepe-
MEHHBIX. PaBHOCWJIBHOCTb YpaBHEHUM, HEPAaBEHCTB, CUCTEM. PelleHue cucTeM ypaBHEHUH C ABYMs
HEU3BECTHBIMHU (ITpOCTEHIINEe TUIIBI). Pelienne cucteM HepaBeHCTB ¢ OJIHOM MepeMEHHOM.
Hcnonb3oBanue CBOMCTB U TpaguKkoB (GYHKIMHA NpU pEIIEHUH YpaBHEHHH W HepaBeHCTB. MeToJ WH-
TepBasioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA pELICHUI ypaBHEHHUH U Hepa-
BEHCTB C JIByMsI [IEPEMEHHBIMU U UX CUCTEM.



[TpuMeHeHne MeTo/1a UHTEPBAJIOB [UIS PELICHHUS WPPAMOHAIBHBIX, TOKa3aTeIbHBIX U JIorapudmMuye-
CKMX HepaBeHCTB. Vcrnosb3oBaHue (QyHKIMOHAIBbHO-rpaUUeCKUX HPEJCTABICHUN Ul pEIleHUs U
HCCIIEA0BAHUS UPPALMOHAIBHBIX YPABHEHUM, HEPABEHCTB, CUCTEM YPABHEHUM U HEPABEHCTB.
Tpuronomerpust

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC IIPOU3BOJIbHOrO yria. Paguannas mepa yrina. CuHyc, KOCHHYC,
TaHI€HC U KOTaHreHc uuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA. POpMyJIbl NPUBEIACHUS.
CuHyC, KOCMHYC W TaHI€HC CyMMBbl M DPa3HOCTU JBYX yriioB. CHHYC M KOCHUHYC JIBOMHOIO yI-
na. Popmynel nonosunnoeo yaia. Ilpeodpa3oBaHuss CyMMbl TPUTOHOMETPUUYECKUX (DYHKIMH B MPOU3-
BE/ICHHE U IPOU3BEICHUS B CYMMY. Buipasicenue mpuconomempuieckux @yHKyuil uepe3 maneenc no-
n08unH020 apaymenma. IlpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKEHUH.

[Ipocreiilne  TPUTOHOMETPUYECKHE  ypaBHEHHsA. PelleHuss  TpUIOHOMETPUYECKMX  ypaBHeE-
HUll. [lpumepul pewienus npocmeuux mpueoHOMempudecKux HepageHcma.

OO6nactp ornpeeneHus: © MHOYKECTBO 3HAUCHHI

TpUroHOMeTpHUYecKuX (GyHKUUH. HETHOCTH, HEUETHOCTD, NEPUOJUUHOCTh

TPUTOHOMETpHUYECKUX (PYHKINH. DyHKIIMK UX CBOWCTBA U TpapuKy.

Havaja maTeMaTH4eCKOIo aHaJIM3a

[TonaTne 0 MpoU3BOAHON (PYHKIMH, (PU3HMUECKUI M TEOMETPUIECKUN CMBICIT IPOM3BOIHOU. YpaBHE-
HHUE KacaTelbHOU K rpa¢uky ¢pyHkuuu. [Ipon3BogHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS U YaCTHOIO.
[Tpon3BoIHBIE OCHOBHBIX JJIEMEHTApHBIX (PYHKIUU. [Ipousso0nvie ClodcHOU u 00pamuou @yHKyuil.
Bropas npousBogHas u ee ¢pusznueckuil cmbici. [IpuMeHeHne npou3BOIHON K MCCIEI0BAHUIO (DYHK-
Uil U moctpoeHuro rpadukoB. Vcmonp3oBaHuE MPOU3BOAHBIX IMPH PEUICHWH YpaBHEHUH W Hepa-
BEHCTB, TEKCTOBBIX, (PU3MUECKUX U T€OMETPUUYECKHUX 3aa4, HAX0XKIEHUHM HAauOOJIBIINX U HAUMEHBIINX
3Ha4eHui. [Ipon3BoaHAs IOKA3aTENBHOM, CTETIEHHON M JIOTapU(MUUECKON () YHKITHIA.

IIpumepsl UcnIONb30BaHKs MPOU3BOAHOM AJI HAXO0XKIECHUS HAWIYYIEro PEIIeHUs B NPUKJIAJHBIX 3a-
nadax. HaxoxaeHne CKopoCTH UIs poIiecca, 3aJaHHOTO (OPMYIION Wi rpad)uKoM.

IlepBooOpazHas. [lepBooOpa3uble meMeHTapHbIX (GyHKUMH. [IpaBuna BeUMCIEHUS NEPBOOOPA3HBIX.
[Inomanp kpuBonuHeHoN Tpanenuu. I[lonstue o6 onpeneneHHoM uHTerpaine. @opmyna HeroToHa-
JleitGnuua. Ilpumepsl npuMeHeHHs UHTerpaia B (GU3UKE U TEOMETPUH.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN

Tabnuuynoe u rpaduyeckoe npejacraBieHue NaHHbIX. [loouepenHblii U OJHOBPEMEHHBIN BBIOOp He-
CKOJIBKHMX DJIEMEHTOB M3 KOHEYHOIO0 MHOXeCTBAa. DOpMyJIbl YKCIIa IEPECTAHOBOK, COYETAaHUM, pa3Me-
meHui. Pemmenne komObunaTopHbIx 3agad. @opmyna 6unoma Hetotona. CBoiicTBa OMHOMHANIBHBIX KO-
s¢punumentoB. TpeyronapHuk Ilackans. CoObrtus. KombunaTopuka coOwituii. [IpoTnBonosnoxHoe co-
obrTre. BeposTHOCTB coObITHA. CroxkeHue BeposiTHOocTe. HezaBucumble coObITHS. Y MHOXKEHHE BEPO-
arHocTei. Ctatndeckas BeposiTHOCTh. CiydailHble BETMUUHBL.

YpaBHeHHS U HEPABEHCTBA C ABYMS IepeMEHHbIMU

JInHeliHbIe ypaBHEHUS U HEPABEHCTBA C ABYMS IIepeMEHHbIMU. HennHelHble ypaBHEHUS U HEPABEHCT-
Ba C JABYyMs IIEPEMECHHBIMU. YPAaBHCHUSA U HEPABCHCTBA C JABYMs NEPEMEHHBIMU, COZACpIKalUe Iapa-
METPBHI.

PA3JIEJI 3. KAJIEHIAPHO - TEMATUYECKOE IINTAHUPOBAHUE

Ne  |Tema ypoka Koun-BdBun xon- |[lara
qacoB |14

1 MHoxecTBa 1 TK 01.09
2 MHosxecTBa 1 TK 01.09
3 Jlornka 1 TK 02.09
4 CraproBasi KOHTpOJLHas padoTa 1 TMK 06.09
5 ITonsaTue nenumoctu./IeneHne CyMMsl U IPOU3BEICHUS 1 TK 08.09
6 ITonsaTue nenumoctu./IeaeHne CyMMsl U IPOU3BEICHUS 1 TK 08.09
7 JleneHue ¢ 0CTaTKOM 1 TK 09.09




8 JleneHue ¢ ocTaTKOM 1 TK 13.09
9 [IpusnHaku genumoctu 1 TK 15.09
10 [Ipu3Haku genumMocTu 1 TK 15.09
11 Pemienue ypaBHeHM B LEIbIX YHCIIAX 1 TK 16.09
12 Pemienue ypaBHeHM B LEIbIX YHCIIAX 1 TK 20.09
13 3auér Nel 1 TMK 22.09
14 KonTtpoabHas padora Nel 1 HK 22.09
15 MHoOrouneHss! 0T OJHOTO IEPEMEHHOTO 1 TK 23.09
16 MHoOrousneHs! 0T 0OIHOTO IEPEMEHHOTO 1 TK 27.09
17 Cxema ['opHenpa 1 TK 29.09
18 Muorounens! P(x) u ero kopenb. Teopema besy 1 TK 29.09
19 Anrebpanyeckue ypaBHeHUs. CiencTBus u3 Teopemsl besy 1 TK 30.09
20 Pemenue anrebpanmueckux ypaBHEHUH pazlIoKECHUEM Ha MHOXKUTENH. |1 TK 04.10
21 Pemienue ypaBHeHUI pa3iioKE€HUEM HAa MHOMKHUTEIIH. 1 TK 06.10
22 Pemenue ypaBHEHUN pa3iioKeHHEM Ha MHOXKHUTEIU. 1 TK 06.10
23 CuMMeTpUYEeCKuEe MHOTOYICHHBI. 1 TK 07.10
24 MHoTrOo4JIEHBl OT HECKOIBKUX ITEPEMEHHBIX. 1 TK 11.10
25 DopmyJibl COKPAIIEHHOT0 YMHOKeHUA. bunom HeroTona 1 TK 13.10
26 ®opMyIibl cOKpaméHHOro yMHOkeHus1. bunom HeroToHa 1 TK 13.10
27 Cucremsbl ypaBHEHU 1 TK 14.10
28 Cucrembl ypaBHEHUH 1 TK 18.10
29 Cucrembl ypaBHEHUN 1 TK 20.10
30 3auét No2 «MHOro41eHb» 1 TMK 20.10
31 KounrtpoJabHnas padora Ne2 «MHOrowieHbI» 1 HK 21.10
32 JleficTBUTEIIbHBIC YHCIA. 1 TK 25.10
33 beckoHeuHo yObIBarolIasi reOMeTpUYEcKasi IpOrpeccust 1 TK 27.10
34 beckoHeuHo yObIBarolasi reoMeTpUYecKas mporpeccus 1 TK 27.10
35 ApudpmeTnueckuii KOpeHb HaTypalbHON CTENEHHU. 1 TK 28.10
36 ApudpmeTnueckuii KOpeHb HaTypalbHON CTEEHHU. 1 TK 08.11
37 ApudpmeTnueckuii KOpeHb HaTypalbHON CTEIEHHU. 1 TK 10.11
38 Apudmernueckuil KOpeHb HaTYPaJIbHON CTENEHH. 1 TK 10.11
39 Crenenb ¢ pallMOHANIBHBIM U IEHCTBUTENIbHBIM TOKA3aTENEM. 1 TK 11.11
40 Cremnens ¢ palliOHATBHBIM U JIEHCTBUTEIIBHBIM TIOKA3aTEIIEM. 1 TK 15.11
41 Crenens ¢ palliOHATBHBIM U JIEHCTBUTEIIBHBIM TIOKA3aTEIIEM. 1 TK 17.11
42 Cremnens C palliOHATBHBIM U JIEHCTBUTEIIBHBIM TTOKa3aTEIIEM. 1 TK 17.11
43 3auér Ned«CreneHs ¢ JeHCTBUTEIbHBIM IIOKa3aTeJaeM». 1 TMK 18.11
44 Konrtpouabnas padora Ne3 «Crenenb ¢ AeiicTBUTEIbHbIM NOKa3a- |1 MK 22.11
TeJleM».
45 CrenenHas QpyHKIUs, €€ CBOICTBA U IpaduK. 1 TK 24.11
46 CrenenHas ¢yHKIMS, €e CBOICTBa U rpaduk. 1 TK 24.11
47 CrenenHas ¢yHKIIMS, ee CBOMCTBA U rpaduK. 1 TK 25.11
48 B3aumuo obpatubie pyHkimu. CinoxHble QYyHKIHH. 1 TK 29.11
49 B3aumuo obpartubie pyHkimu. CinoxHble QyHKIHH. 1 TK 01.12
50 JpoOHo-nuHeiHast QyHKIIHSL. 1 TK 01.12
51 PaBHOCHIIBHBIE ypaBHEHUS U HEPABEHCTBA. 1 TK 02.12
52 PaBHOCHIIBHBIE ypaBHEHUS U HEPABEHCTBA. 1 TK 06.12




53 PaBHOCUIIbHBIE YpaBHEHHS U HEPABEHCTBA. 1 TK 08.12
54 HppanmonanbHpie ypaBHEHHS. 1 TK 08.12
55 HppanmonanbHble ypaBHCHHS. 1 TK 09.12
56 UppanmonanbHubie ypaBHEHHUS. 1 TK 13.12
S7 HppaunoHaibHbIe HEPABEHCTBA. 1 TK 15.12
58 Ypok 000011IeHHS ¥ CHCTeMaTH3alluN 3HAHU I 1 TK 15.12
59 3auver Ne4 o Teme «CrenenHast GQyHKIUS» 1 TMK 16.12
60 Konrtpouabnas padora Ned «CreneHHast pyHKIHD) 1 UK 20.12
61 [Toxa3zarenbHast QyHKIHS, U €€ CBOMCTBA. 1 TK 22.12
62 [Toka3zarenbHast QyHKIHS, U €€ CBOWCTBA. 1 TK 22.12
63 [TokazaTenpHBIC YpaBHEHUS 1 TK 23.12
64 [TokazaTenpHBIC YpaBHEHUS 1 TK 27.12
65 [Toka3zaTenbHbIE ypaBHEHUS 1 TK 10.01
66 [Toka3zaTenbHbIE HEPABEHCTBA. 1 TK 12.01
67 [Toka3zaTenbHble HEPABEHCTBA. 1 TK 12.01
68 Cucrembl ITOKa3aTENbHBIX YPABHEHHUI U HEPABEHCTB. 1 TK 13.01
69 Cucrembl ITOKa3aTENbHBIX YPABHEHHI U HEPABEHCTB. 1 TK 17.01
70 3auér NeS «Iloka3zaTenbHast GyHKIHUSA» 1 TMK 19.01
71 Kontpoabnas padora NeS no teme «Iloka3arenbnas pynkuus». |1 K 19.01
72 Jlorapugmel. 1 TK 20.01
73 Jlorapugmel. 1 TK 24.01
74 CgoiictBa Jiorapudmos. 1 TK 26.01
75 CgoiictBa Jiorapudmos. 1 TK 26.01
76 JlecsaTUYHBIC U HaTypalibHBIC JToraprudmbl. Dopmyia nepexosa. 1 TK 27.01
77 JlecsiTuuHble U HaTYpalibHbIE Jorapugmsl. @opmyia nepexosa. 1 TK 31.01
78 JlecsiTuuHble U HaTypaibHbIe Jorapudmsl. opmyra nepexona. 1 TK 02.02
79 Jlorapudmuueckas GyHKIUSA, €€ CBOICTBa U rpaduk. 1 TK 02.02
80 Jlorapudmuueckast pyHKIUs, ee cBOiicTBa U rpaduk. 1 TK 03.02
81 Jlorapudmuueckue ypaBHEHHUs. 1 TK 07.02
82 Jlorapudmuueckue ypaBHEHHS. 1 TK 09.02
83 Jlorapudmuueckne ypaBHEHUS. 1 TK 09.02
84 Jlorapudmuueckre HepaBeHCTBA. 1 TK 10.02
85 Jlorapudmuueckre HEpaBeHCTBA. 1 TK 14.02
86 Jlorapugmuueckue HepaBeHCTBA. 1 TK 16.02
87 3aver Ne 6 «Jlorapupmuueckasi GyHKIum?» 1 TMK 16.02
88 KonTtpouabHnas padora Ne6 «/Iorapupmuyeckas pyHkuus». 1 UK 17.02
89 Pagnannas mepa yria. 1 TK 21.02
90 [ToBOPOT TOUKM BOKPYT Hauaua KOOpIWHAT. 1 TK 24.02
91 IToBOPOT TOUKHM BOKpYT Hayajia KOOpAUHAT. 1 TK 02.03
92 Omnpenenenne cCHHyca, KOCHHYCA U TAHT€HCA Y. 1 TK 02.03
93 Omnpenenenne cHHyca, KOCHHYCa ¥ TaHTEHCA yTJIa. 1 TK 05.03
94 3HaKu CUHYca KOCHUHYCa U TaHT'€HCA. 1 TK 09.03
95 3aBUCUMOCTB MEXK]ly CHHYCOM, KOCUHYCOM U TAHT€HCOM 1 TK 09.03
96 3aBHCUMOCTB MEXAY CUHYCOM, KOCHHYCOM M TaHT€HCOM 1 TK 10.03
97 TpuronomeTpuueckue TOXKIACCTRA. 1 TK 14.03




98 TpuronomeTpuuecke TOXKIACCTRA. 1 TK 16.03
99 TpuronomeTpuyeckue TOXKACCTRA. 1 TK 16.03
100 |Cunyc, KOCHHYC, TAHT€HC U KOTAHTEHC yTJIOB 0L U —O. 1 TK 17.03
101 |®opmyisl CIOXKEHUSI. 1 TK 28.03
102  |®opmyiisl CIOXKEHUS. 1 TK 30.03
103 |Dopmyibl CIOKEHHUS. 1 TK 30.03
104 |CuHyc, KOCHHYC M TaHT€HC IBOWHOTO yrJa. 1 TK 31.03
105 |CuHyc, KOCHHYC ¥ TAaHT'€HC JJBOMHOTO yrJa. 1 TK 04.04
106 |CuHyc, KOCHHYC M TAaHT€HC ITOJIOBUHHOTO yTJia 1 TK 06.04
107 |CuHyc, KOCHHYC ¥ TAHT'€HC ITOJIOBUHHOTO YTJIa. 1 TK 06.04
108 |Dopmyibl mpuBEACHUS 1 TK 07.04
109 |Dopmynbl mpUBEACHUS 1 TK 11.04
110 |CymMa u pa3HOCTh CHHYCOB. 1 TK 13.04
111 |CymMma u pa3HOCTb KOCUHYCOB. 1 TK 13.04
112  |IIpousBeneHue CHHYCOB U KOCHHYCOB 1 TK 14.04
113  |[IpousBeneHne CHHYCOB U KOCHHYCOB 1 TK 18.04
114  |[IpousBeneHne CHHYCOB U KOCHHYCOB 1 TK 20.04
115 |3auer Ne7 «Tpuronomerpuueckue GpopmyJibD» 1 TMK 20.04
116 |KourpoJbHasi pagora Ne7 « Tpuronomerpudeckue GpopmyJab». 1 K 21.04
117  |YpaBueHuecosx=a. 1 TK 25.04
118 |YpaBHeHHecosx=a. 1 TK 27.04
119 |YpaBHeHHecosx=a. 1 TK 27.04
120 |YpaBHenue sin x=a. 1 TK 28.04
121 |YpaBHenue sin x=a. 1 TK 04.05
122  |YpaBHenue sin x=a. 1 TK 04.05
123  |YpaBHeHue tgx =a. 1 TK 05.05
124  |YpaBHeHue tgx =a. 1 TK 11.05
125 |TpuroHomerpuveckue ypaBHEHUS, CBOAAIINECS K anreOpandeckum. |1 TK 11.05
126  |TpuroHomeTrpuveckue ypaBHEHUS, CBOAIINECS K anreOpandeckum. |1 TK 12.05
127  |OnmHOpOIHBIC M THHEHHBIC YPAaBHEHUS 1 TK 16.05
128 |Mero/bl 3aMeHbI HEM3BECTHOT'O U PA3JI0KEHHUS HA MHOXKUTEIH. 1 TK 18.05
129 | Metoj o1ieHKH yacTell TPUTOHOMETPUYECKOTO YPAaBHEHHUS 1 TK 18.05
130 |CucTteMbl TPUTOHOMETPHUYECKIX YPAaBHEHUH. 1 TK 19.05
131 |TpuroHomerpuveckrue HepaBeHCTBA 1 TK 23.05
132 | TpuroHomerpuveckrue HEpaBeHCTBA 1 TK 25.05
133 |3auer Ne8 «Tpuronomerpuyeckue ypaBHeHH». 1 TMK 25.05
134 |KourtpoabHas padora Ne8 «Tpuronomerpuueckue ypaBHeHusn». |1 HK 26.05
135 |PemeHue TPUTOHOMETPHYECKUX YpaBHEHH. 1 TK 30.05




Jlucr KOPPEKTUPOBKHU KAJICHAAPHO - TEMATUYIECCKOI'0 IIJIAHUPOBAHUA

Tema ypoka

KonnuectBo yacoB

Bun xoHTpO-
JIs1.

ara




PA3JIEJ 4 PE3YJIBTATHI OCBOEHUS TPEJMETA. CHCTEMA UX
OLIEHKU

JUis  yCHemHoro MnpoJo/DKEHUsT 00pa30BaHUs M0 CHELMAJIBHOCTSM, CBS3aHHBIM C IPHUKJIATHBIM
HCIIOJIb30BAHUEM MATEMATHKHU, BBIIYCKHUK HAY4YMTCsS, a TAK)K€ IIOJIYYUT BO3MOKHOCTb HAYYUTHCS
Uil o0ecreyeHuss YCHEIIHOro MpPOAOJDKEHHsT 0O0pa30BaHUS IO CIEUUAIBHOCTSAM, CBA3aHHBIM C
OCYILIECTBICHMEM HAy4YHOM U HCCIICOBATENbCKOM JESATEIBHOCTH B O0JAaCTH MAaTeMaTUKH |
CMEKHBIX HayK .

JJieMEeHTbl TEOPpUM MHOKeCTB M MaTeMaTHdeckoil Jioruku. CBOOOIHO OmepupoBaTh MOHSA-
TUSMU: MHOXXECTBO, IIyCTO€, KOHEYHOE U OECKOHEYHOE MHOKECTBA, AJIEMEHT MHOXECTBAa, IOJI-
MHOXECTBO, IlepeceucHre, OObEAMHEHUE U Pa3HOCTh MHOXECTB; IPHMEHSATh YHCIOBBIE MHOXe-
CTBa Ha KOOPJMHATHOM IPSMOW: OTPE30K, MHTEPBAJ, IOJIYWHTEPBAJ, NPOMEKYTOK C BBIKOJOTOH
TOUYKOH, Trpaduueckoe IMpeICTaBICHHE MHOXECTB Ha KOOPAMHATHOW IUIOCKOCTH;  IPOBEPSTH
IIPUHAJICKHOCTh JIEMEHTa MHOXKECTBY; HAXOIMUTh IepeceueHue U OOBbEIMHEHHE MHOKECTB, B
TOM YHCJIE€ TPEACTABICHHBIX Ipa)UYecKd Ha YMCIOBOW MPSAMOM M HAa KOOPAMHATHOM IIOCKOCTH;
3necb M jganee — 3HATh ONpEACICHME IOHATHs, 3HATh M yMETh JOKa3blBaTh CBOWCTBa (MpH-
3HAKU, €CIIM OHM €CThb) IOHSATHS, XapaKTepU30BaTb CBSI3U C APYTUMHU IOHSTHUSIMH, MPEICTABIIAL
OJIHO IIOHATHE KaK 4YacTb I€JOCTHOIO KOMIUIEKCA, HCIOJIb30BaTh IOHATUE U €r0 CBOMCTBA IpHU
IIPOBEACHUM PACCYKICHMM, TOKA3aTeNIbCTB, PELUICHUH 33J1a4. 3a/1aBaThb MHOXECTBA IIEPEUUCICHUEM
U XapaKTEPUCTUYECKUM CBOWCTBOM; OIEPUPOBATh IOHATHUSAMH: YTBEP)KIEHHUE, OTPHUIIAHHUE YTBEp-
KIIEHUS,, UCTUHHBICE W JIOKHBIE YTBEPXKACHWS, MPHUYUHA, CIIEACTBHE, YAaCTHBIA CIy4yail oOmIero
YTBEP)KICHUS, KOHTPIPHUMEP; IPOBOAUThH JlOKa3aTelbHbIE pAcCyKIEHUS A1 OOOCHOBaHMS MC-
THHHOCTU YTBEPXKICHUM; OIEpUPOBATh IIOHATHEM OIIPEIACICHUS, OCHOBHBIMH BHJAMM OIIpeJeIie-
HUN M TEOpeM; IOHUMAaThb CyTh KOCBEHHOI'O JI0KA3aTEJbCTBA; OINEPUPOBATh MOHATHAMHU CUETHOIO
U HECYETHOIO MHOKECTBA; INPHUMEHATb METOJ MAaTeMaTH4eCKOM WHAYKIMM I IIPOBENCHMS pac-
CYXJCHMM M JI0Ka3aTelbCTB IIPU PEIICHUU 3a74ad.

B moBcenHEBHOW JKHM3HM WM NPU W3YYEHUHM APYIMX IIPEAMETOB: MCIOJIb30BaTh YHCIOBBIE MHOXE-
CTBAa Ha KOOPJAMHATHOM IPSIMOM M Ha KOOPIMHATHOW IIJIOCKOCTH U1 OIMCAHUS PEaJbHbIX IIpO-
LIECCOB M SBJICHUW; IIPOBOJAUTH JOKA3aTEIIbHBIC PACCYKICHHUS B CUTYalMsX MOBCEIHEBHOM KM3-
HU, IIpU pEUIEHHH 3ajad U3 JAPYIruX IPEIMETOB; HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
SA3bIK M A3BIK JIOTMKH JUISl ONIMCAHMS PEAIBHBIX IPOLECCOB M SBJICHWM, INpPU PEIICHUM 3a7ad
JAPYTUX y4EOHBIX IMPEIMETOB.

UYucna n BbIpakeHuss. CBOOOAHO ONEpUPOBATH MOHATHSAMM: HATypaJbHOE YHUCIIO, MHOXECTBO
HaTypaJbHBIX YMCEIN, 1IeJI0€ YHCIIO0, MHOXKECTBO IIENIbIX YHUCEN, OOBIKHOBEHHAas JIpoOb, AECATHYHAS
ApoOb, CMELIAHHOE YHUCIIO, PAllMOHAIBHOE YHCJIO, MHOXECTBO PAIlMOHAIBHBIX YHUCEN, HPPALUO-
HaJIbHOE YHCIIO, KOPEHb CTEIIEHM N, ACHCTBUTEIBLHOE YHUCIIO, MHOXKECTBO IEHCTBUTEIBHBIX YHUCEI,
TreOMETPUYECKAss HMHTEPIIpETalus HaTypajbHbIX, LEJIbIX, PAlMOHAIBHBIX, JIECHCTBUTEIBHBIX YHCEI;
MOHUMaThb W OOBACHATH pPa3HUILy MEXAYy IO3UIMOHHON M HEMO3ULIUOHHOW CUCTEMaMH 3alucu
qucesl; IEpPEeBOJUTh YHUCJIAa U3 OJHOM CUCTEMBbl 3alHUCH (CHCTEMBbI CUHCIEHMs) B APYTylO; JIOKa-
3bIBAThb M HCIOJIB30BaTh IPU3HAKU JEIUMOCTH, CYMMBl M INPOU3BEIACHUSA IIPU BBITOJIHEHUHU BBbI-
YUCJIICHUM WM pEUICHUW 33Ja4; BBIIOJHATh OKPYIVICHHE PAlMOHAIBHBIX M HPPALMOHAIBHBIX YH-
cell C 3a/JlaHHOM TOYHOCTHbIO; CpaBHMBATH JCHCTBUTEIbHBIE UYMCIIA PA3HBIMHM CIIOCOOAMH; YHOps-
JI0OYUBATh 4YHCIIA, 3alMCAaHHbIE B BUJE OOBIKHOBEHHOW W JECATUYHOM ApOOU, YHUCIIa, 3alHUCaHHBIE
C MHCIIOJB30BAaHUEM apuU(METHUECKOro KBaJpaTHOTO KOPHs, KOpHEH cTeneHu Oojbllle BTOPOH;
Haxomquth HOJl u HOK pasupiMu crnocobamu W HCHONBb30BaTh WX IPH pEIIEHWH 3a7ad; BbI-
MOJTHATHh BBIYUCICHHUS M MpeoOpa3oBaHUs BBIPAKEHUH, COJEpKAIUX JIeHCTBUTENbHBIE YHUCIA, B
TOM 4YHCII€ KOPHU HaTypalbHBIX CTEMEHEH; BBINOJIHATh CTaHIApTHBIE TOXJAECTBEHHbIE Mpeodpa-
30BaHMsl TPUTOHOMETPUYECKHX, JIOTapU(PMHUECKUX, CTENEHHBIX, HPPALMOHAIBHBIX BbIPAXKEHUH;
cBOOO/JIHO OIEpPUPOBaTh UYMCIOBBIMH MHOXECTBAMH IPH PEHICHUU 3a]ad; IOHUMAaTh MPUYMUHBI U
OCHOBHBIE HJEU PACIIUPEHUS YMCIIOBBIX MHOJKECTB; BJIAJIETh OCHOBHBIMHU IOHATUAMHU TEOPUHU
NeIMMOCTH TIPH PEIIEHUU CTaHJApTHBIX 3a]ay; HMMETh 0a30Bble MPEJCTABICHUS O MHOXKECTBE
KOMIUIEKCHBIX YHCEN; CBOOOJHO BBIIOJHATH TOXJIECTBEHHBIE MPEOOpPa3OBaHMsI TPUTOHOMETPU-
YeCKUX, JOrapupMUYeCKuX, CTENEHHbIX BbIpaXEHHH; BiageTb (opmynoi OuHoma HbroToOHa;
IIPUMEHTh IPU pEIIEHUH 3aJad TeopeMy o JuHelHoM mpexacrasienuu HOJl, Kwuraiickyro Tteo-



pemy 00 ocratkax, Manyio Teopemy Depma; NpPUMEHATh NPH PEIICHHH 3aJad4 TEOPETUKO-
YHUCIOBbIe (DYHKIIMU: YUCIO U CyMMa JenuTeneil, QpyHkuuio Dijiepa; NPUMEHATh MPH pPEUICHUH
3aja4d LEeMHbIe JpOOH, MHOTOWICHBI C JCHCTBUTEIBHBIMH W LEIBIMU KO3((UIIMEHTaMHU; BIAJCTh
MOHATUSAMM: TMPUBOJUMBIE W HENPUBOAMMBIE MHOIOWIEHBI;, NPUMEHATh UX IPU PELIECHUU 33]1a4;
OPUMEHSATh TpH pemeHud 3agad OCHOBHYIO TeopeMmy aireOphl; MpocTedmue (QYHKIUU KOM-
IUIEKCHOM TEpEeMEHHOM KaK reoMeTpUYecKHe MpeoOpa3OBaHMUS.

B moBcenHEBHOW XU3HM U IIPU HM3YyYEHUU APYIMX IIPEAMETOB:

— BBINOJHATH U OOBSACHATH PE3yNbTAaThl CPaBHEHHs PE3YJIbTATOB BBIYMCICHUN MPU pELICHUH
NPAaKTUYECKUX 33734, B TOM 4YHCIE NPUOMIKEHHBIX BBIUMCIICHUH, WCHOIB3YS pasHbIe CIIOCOOBI
CpaBHEHMI;

— 3aIuChIBaTh, CPaBHMBATh, OKPYIVIATH YUCIIOBBIC JAHHBIC;

— HCIHOJb30BaTh pealbHbIE BEIMYMHBI B Pa3HbIX CHCTEMaX W3MEPEHHS;

— COCTaBJIATh U OLIEHUBAThb Pa3HBIMU CHOCOOAMU YMCIIOBBIE BBIPAXKEHMS IPU PELICHUM IPaKTH-
YecKUX 3aJad U 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB.

YpaBHeHUs] U HEPaBEHCTBA

— CB00OOHO OllepHpoBaTh MOHATUSIMH: YPaBHEHHUE; HEPABEHCTBO; PAaBHOCHUJIBLHBIC YpPaBHEHHUS U
HEPABEHCTBA; YpPAaBHEHME, SBIIOLIEECS CIEACTBHEM JPYroro ypaBHEHHUs; YPaBHECHHMs, PaBHOCHIIb-
HbI€ HAa MHOXECTBE;, PaBHOCUJIbHBIC TPEOOpa3OBaHUsl YpaBHEHHIA;

— pemarb pasHble BUIbl YPaBHEHHW M HEPABEHCTB M HX CHUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHEHHUs TpeThed M YEeTBEPTOUN cTemeHel, ApPOOHO-pallMOHATbHBIE U HPPALMOHAIBHEIE;

— OBJAJeTh OCHOBHBIMH THIIAMH IIOKA3aTENbHBIX, JIOTapU(PMUUECKHX, HpPPAIMOHAIBHBIX, CTe-
MIEHHBIX YPaBHEHUW W HEPABEHCTB M CTAHJAPTHBIMM METOJAMHU HX PEIICHUW U MPUMEHATh HX
IIpU pELIECHUN 33]1a4;

— TIPUMEHATH Teopemy be3y K pelieHuro ypaBHEHUM;

— IPUMEHATH Teopemy Buera Ui peleHus HEKOTOPBIX YPaBHEHUN CTEIECHU

BBIIIIE BTOPOMH;

— TIOHUMAaTh CMBICII TEOPEM O DPABHOCHIBHBIX M HEPABHOCHIIBHBIX IPEoOpa3oBaHUAX YpaBHeE-
HUW UM yMETh UX JIOKa3bIBaTh;

— BIJIAJIETh METOJAMHU DELIEHUS YpaBHEHUM, HEPAaBEHCTB U HUX CHUCTEM, YMETb BHIOMpPATh METOJ
pelieHrs U 00OCHOBBIBATH CBOM BBHIOOD;

—  HCIIOJIb30BAaTh METOJ HWHTEPBAJIOB Ul pELIEHHs] HEPaBeHCTB, B TOM 4HCIE JPOOHO-
palMoOHANBHBIX M BKIIIOYAIOIIUX B Ce0sl MppalMOHAIbHBIE BBIPAXKECHUS;

— pemarh anreOpanydeckue ypaBHEHUS M HEPAaBEHCTBA M HX CHUCTEMBl C MapameTpaMu anred-
panyeckuM U rpaduyeckuM METO/aMHu;

— BJIAJIETh PA3HBIMU METOJAMH JOKa3aTelIbCTBA HEPABEHCTB;

— pelarb ypaBHEHHUs B LEJBbIX YHUCIAX;

— un300pakaTh Ha IUIOCKOCTHM MHOXECTBA, 3aJlaBa€Mble€ YpaBHEHUSMH, HEPaBEHCTBAMU U HX
CUCTEMaMU;

— CBOOOJHO HCHOJB30BaTh TOXAECTBEHHbIE MpeoOpa3oBaHUS NpPU PELICHUUYPABHEHUH U CHC-
TEM YpaBHEHUMU;

— CBOOOAHO OMNpeAensTh THI W BHIOMpATh METOJ pEIIeHHs IO0Ka3aTeIbHBIX M JIorapupmuye-
CKMX YpPaBHEHHM W HEPABEHCTB, HPPALMOHAJIBHBIX YPABHEHUN W HEPABEHCTB, TPUTOHOMETpUYE-
CKMX YpPaBHEHMII M HEPaBEHCTB, UX CHUCTEM;

— CBOOOJHO pelaTh CUCTEMBl JIMHEHHBIX YpaBHEHUH;

— pemiaTh OCHOBHBIE THIIBI YPAaBHEHMH M HEPABEHCTB C NapaMmeTpaMH;

— IPUMEHATHh IPHU pellieHuH 3anad HepaBeHcTBa Komm—byHskoBckoro, beprymnu;

B moBcenHeBHOW XW3HM W IPU HU3YyYEHUH APYIMX IPEAMETOB:

— COCTaBJIATb M PEIIATh YPABHEHUsS, HEPABEHCTBA, MX CUCTEMBbI IIPpU PELICHUHU 3a1a4 U3 JpY-
IMX y4eOHBIX MPEIMETOB;

— BBIIOJHATH OLEHKY NPaBAONogo0usi pe3yabTaToB, MOJIYYaeMbIX IPH DPELICHUH pa3IUYHbIX
YpaBHEHUH, HEPAaBEHCTB M HX CHUCTEM, MPHU pEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IMPEIMETOB;

— COCTaBJIATh W peIllaTh ypaBHEHMS M HEPABEHCTBA C IApaMeTpaMM IIpU PELICHUM 3ahad U3
IPYTUX Y4eOHBIX HPEIMETOB;



— COCTaBJISTh ypaBHEHHUE, HEPABEHCTBO MJIM WX CHUCTEMY, OIMCBHIBAIOLIME PEATbHYIO CHUTYyalUIO
WIA TIPUKIAJHYIO 337ady, MUHTEPIPETUPOBATh MOJYUYEHHBIE PE3YNbTaThl;

— HCHOJIB30BaTh IPOTPAMMHBIE CPEACTBA IIPU PELIEHUM OTIEIbHBIX KJIACCOB YPAaBHEHUH U He-
PaBEHCTB.

DOYyHKIUH

— Buagers noHATHSAMHU: 3aBUCHUMOCTb BEJIWYMH, (YHKLUS, apryMEHT W 3HaueHHe (YHKLHUH,
00JIacCTh OMpe/eTCHUsT U MHOXECTBO 3HAYCHUU (DYyHKIMH, TpadUK 3aBHCUMOCTH, IpaduK (QyHK-
LU, HYIH (YHKLIUH, POMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHME HA YUCIOBOM IPOMEXKYTKE,
yObIBaHME Ha YHCIOBOM MIPOMEXKYTKE, HauOOJblllee W HAaUMEHbIIee 3HA4YeHUS (DYHKIMH Ha YH-
CIIOBOM IIPOMEXKYTKE, Nepuoaudeckas (yHKLuUs, Nepuon, 4y€THas U Heu€THass (YHKLUHU; YMETb
IIPUMEHSTh 3TH IOHATHS INPU PELICHUU 3ajady;

— BJIQJCTh MOHATHEM: CTENEHHas (QYHKLUSA; CTPOUTh €€ rpauk M yMeTb NPUMEHATh CBOICTBa
CTETIEHHON (PYHKIMHM TpU pEIICHUH 3ajad;

— BJIQJETh MOHATUAMHU: IOKa3aTeslbHass (DYHKIMs, SKCIOHEHTAa; CTPOUTh UX IpadUKd U YMETb
NPUMEHSATh CBOMCTBA IMOKA3aTeNbHONW (YHKUMHU MpPH PELICHUU 3aj1ad;

— BJIQJCTh MOHATHEM: Jiorapupmuyeckas (QyHKUUSA; CTPOUTh €€ rpaduK U yMeThb NPUMEHSTh
CBOWCTBA JIOrapu(PMHUUECKON (YHKIMU MPH PEUICHUW 3ajad;

— BJIQJCTh MOHSATHEM: TPUTOHOMETpUYECKUE (PYHKIMM; CTPOUTh MX Ipa)UKU U yMETh NpUMe-
HSTh CBOMCTBAa TPUTOHOMETPHUYECKUX (YHKUIMH IMPH PEUICHUU 3a/1ad;

— BJIQJCTh MOHATHEM: OOpaTHas (YHKLUSA; NPUMEHSATb 3TO NOHATHE NPU PEIICHUH 3a]ady;

— TPUMEHATH TPHU PEIICHUH 33/a4 CBOWCTBA (PYHKIUI: YETHOCTH, MEPUOAWYHOCTH, OTPaHUYCH-
HOCTB;

— TPUMEHATh NPHU PElIeHHH 3a1a4 npeoOpa3oBaHusl rpadukoB (QyHKIHIH;

— BJIQJCTh MOHATUAMHU: YHUCIIOBBIE IOCIEI0OBATEIbHOCTH, apupMeTHdYecKas U reoMeTpudeckas
IIPOrpeccuy;

— TMPUMEHATh NPHU PELICHUH 3a/1ad CBOWCTBA M IPU3HAKU apUPMETHYECKOH U TeOMETpUUYECKON
IIPOTPECCUM;

— BJIQJCTh MOHATHEM: ACHMITOTA; YMETh €ro NPUMEHTh NpPU PEIIEeHHH 3a]ad;

— TPUMEHATH METOJbl PEHICHUs] MpocTeHmux aupdepeHIrnalbHBIX YpaBHEHUH TIEPBOTO M BTO-
pOro MOpSIKOB.

B noBcenHeBHOHN XKM3HM U NPU HU3YYEHUHM JPYTUX Y4YEOHBIX MPEIMETOB:

— ONpenensaTh Mo rpapukaM U HCIOIb30BaTh JAJS PElIeHHWs] NPUKIAJHBIX 3a]lad CBOWCTBAa pe-
QJIbHBIX TPOLECCOB M 3aBUCHUMOCTEN (HaWOOJbIINE W HAMMEHbIINE 3HAUYEHUs, MPOMEXYTKU BO3-
pacTaHusl U YObIBaHMs, MPOMEXKYTKU 3HAKOIOCTOSHCTBA, aCUMITOTHI, TOYKU Ieperuda, mepuoa u
T. T.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CHUTYallUW,

— ONpenensaTh Mo rpapukaM MPOCTEHIIME XapaKTEPUCTUKU MEPUOANYECKUX MPOLECCOB B OHO-
JIOTUH, SKOHOMMKE, MY3bIKE, PaJMOCBA3M U T. . (aMIUIUTYyHAa, NMEPUOT U T. IL.).

JIEMEHTBI MATEeMATHYEeCKOI0 aHAJIHM3a

— Bnaners nonstuem: 0eckoHEYHO yObIBaroIlas reoMeTpUyecKas MpOTrpeccHs U yMeThb IpHMe-
HATh €r0 IpU PEIICHUU 3a7ady;

— NPUMEHSTH Ui PELIeHUs 3a/Ja4 TEOPUIO0 IPEJENOB;

— BIJIJETh MOHATUAMHU: OECKOHEYHO OOJIBIINME YHUCIOBBIE MOCIEN0BATEIBLHOCTH U OECKOHEYHO
MaJjible YHUCIJIOBBIE IOCIIEIOBATEIbHOCTH; YMETh CPaBHHUBATh OECKOHEUHO OOJbIINe U OECKOHEYHO
MaJible I0CJIEI0BATENbHOCTH;

— BJAJETh TNOHATUSAMU: MPOU3BOAHAs (PYHKUIMU B TOUKE, MPOU3BOJHAS (PYHKLHMU;

— BBIYMCIATH HPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIMH M UX KOMOMHALUH;

— wuccienoBarb (YHKIMH Ha MOHOTOHHOCTH M SKCTPEMYMBI

— CTpPOUTh I'padUKU U NMPUMEHATh MX K PELICHHIO 3ajay, B TOM 4YHCIE C IapamMeTpoM;

— BJAJETh TOHATHEM: KacaTellbHas K Tpaduky (QYHKIHMH; yMETh IPUMEHATH €ro MpU pEeUIeHUH
3ajay;

— BJAJAETh NOHATUAMHU: NEpBOOOpa3Has, ONpene’IEHHbIH HHTErpa;

— nmnpuMeHaTh Teopemy Hprorona—IJleiiOnuma u e€ ciencTBus Ui pelieHus 3aj1ad;

— CBOOOAHO BIAJETh CTAHAAPTHBIM aNNaparoM MaTeMaTHYEeCKOro aHalnu3a JUIs BBIYHUCICHHS
MIPOU3BO/IHBIX (DYHKIIMM OJHOW IMEepEeMEHHOM;



— CBOOOJHO TMPHMEHATH anmapaT MaTeMaTHYeCKOro aHalIn3a JJs UCCleoBaHUS (QYHKIMA U
NOCTPOEHMsI TPapUKOB, B TOM YHCIIE MCCIEIOBAHUS Ha BBIMYKJIOCTD;

— ONepUpoBaTh MOHATHUEM MEPBOOOPA3HOM Il pEIIeHHs 3ajad;

— OBJAJeTh OCHOBHBIMH CBefieHUsIMU 00 uHTerpaie Hprorona—JleiiOHuma nu ero mpocreimux
[IPUMEHEHMUSIX;

— OIepupoBaTh B CTAaHJAPTHBIX CUTYyalUsAX MPOU3BOJHBIMH BBICIINX IOPSAIKOB;

— YMETh IPUMEHSTHh NPU PEIICHUH 3aJad CBONCTBA HENPEPBHIBHBIX (PYHKIWH;

— yMEThb IPUMEHATH IIPU PELIEHUM 3a1ad TeopeMbl Belepiurpacca;

— YMETh BBINOJHATh MPHOIMKEHHBIE BBIYUCICHHUS (METOABI PEUICHUs YPABHEHUH, BBIYMCIICHUS
OIpeNIeIEHHOIO MHTErpaia);

— yYMETb IPHUMEHSATHh IPUJIOKEHUE MPOU3BOAHON M ONPEACIEHHOTO MHTEIrpala K PELICHUIO 3a-
Jlad €CTECTBO3HAHHS;

— BIIQACTh MOHATHAMHU: BTOPas MPOM3BOJHAS, BBINYKIOCTh rpaduka GyHKIHH; yMETh HCCIEN0-
BaTh (DYHKIMIO HA BBIMYKJIOCTb.

B moBcenHEBHOW KM3HM M NPU HM3YYEHUH IPYTUX Y4eOHBIX IMPEIMETOB:

— pemiaTh NPUKJIAIHBIE 3aJauyd K3 OMONOTUH, (QU3MKU, XUMHH, SKOHOMHUKH U APYIHX IpeaMe-
TOB, CBSI3aHHBIE C HCCIIEIOBAaHUEM XapaKTEPUCTUK IPOLECCOB, MHTEPIPETUPOBATH IOJIyUYE€HHBIE
pE3yJIbTaTHI.

Kom0unaTropuka, BepoOATHOCTh U CTATHCTHKA, JOTUKA W Teopusi rpagos

— OmnepupoBaTh OCHOBHBIMU OIUCATEIbHBIMH XapaKTEPUCTUKAMHU YHUCIOBOrO HabOpa; MOHATHUSA-
MU: TE€HepaJlbHasi COBOKYIHOCTb M BBIOODKA;

— OIepUpoBaTh MOHATUSAMH: YacTOTa M BEPOSTHOCTb COOBITUS, CyMMa U IPOU3BEJIEHHE BEpO-
SITHOCTEW; BBIYUCIISITH BEPOSTHOCTH COOBITHI Ha OCHOBE MOJCYETA YMCIA HCXOOB;

— BJIQZICTh OCHOBHBIMU MOHATHSIMU KOMOMHATOPUKU U YMETh HPUMEHSTh UX IPU pEIICHUM 3a-
nad;

— HMETh IpeJCcTaBlieHue 00 OCHOBaX TEOPHUU BEPOATHOCTEH;

— UMEeTh MPEACTaBICHUE O JUCKPETHBIX M HENPEPHIBHBIX CIIy4alHBIX BEJIMYMHAX M pacrpere-
JEHUSAX, O HE3aBUCHMOCTH CIIy4alHBIX BEIMYUH;

— UMETh MpPEACTaBICHUE O MAaTEMaTHYECKOM OKHUIAHUM U JIUCIEPCUM CIy4YalHbIX BEJIUYMH;
— UMETh INPEACTABIECHUE O COBMECTHBIX PACHPEICIICHUSAX CIydyalHbIX BEJINYMH;

— INOHMMATh CYTh 3aKOHa OOJIBIIMX YHMCET U BHIOOPOYHOIO METOAa M3MEpPEHUS BEPOSTHOCTEN;
— UMETh MNPEACTABIECHUE O HOPMAJIBHOM paclpelesIeHUH W MpHUMepax HOPMaJIbHO paclpene-
JNEHHBIX CIy4YailHBIX BEJUYMH;

— UMETh MPEACTABICHUE O KOPPEISALUUHU CIy4dailHbIX BEJINYMH;

— HWMETh INPEACTABICHUE O LEHTPAIBHOW IIPENEIBbHON TeopeMe;

— HMETh MpeJCTaBlIeHHe O BBIOOPOYHOM KO3 (UIMEHTE KOppesislud W JUHEHHOH perpeccuu;
— UMEeTh MNpEACTaBIEHUE O CTATUCTHUYECKHX TUIIOTE3aX U IMPOBEPKE CTATUCTHUYECKON TUIOTE3bI,
O CTaTHCTUKE KpUTEpUs U €€ ypOBHE 3HAUYUMOCTH;

— UMEeTh MNpPEACTaBICHUE O CBSI3U SMIIMPUYECKUX M TEOPETHYECKHX pacIpeleieHHUI;

— UMETh MNPEACTABIEHUE O KOJWPOBAHMH, IBOMYHOM 3alMCH, ABOUYHOM JEPEBE;

— BJAJETh OCHOBHBIMHM NOHSTHUSIMM TeopuH rpados (Tpad, BepiiMHA, peOpO, CTENEHb BEpPLIU-
HBI, NyTh B rpade) U yMeTb NPUMEHATh MX IpH PElIeHUH 3ajad;

— UMETh MpEACTaBICHUE O JIEPEBbSIX U YMETh NMPUMEHATh €ro NP PELIECHUU 3a/1ay;

— BIAJETh NOHATHEM: CBSI3HOCTb;, YMETH NPUMEHATh KOMIIOHEHTBI CBSI3HOCTH IIPU PEIICHUU
3a1ad4;

— YMEeTb OCYILIECTBIISITH NMyTH MO p&bpam, ob6xoabl pédep M BepwiuH rpada;

— HUMeTh MpejacTaBiieHue 00 DilepoBoM U ['aMHUIBTOHOBOM IyTH; MMETh MPECTABICHUE O
TPYAHOCTH 3aJaud HaXOXKJEHUs [ aMUIbTOHOBA IYTH;

— BJIJIETh NOHATUSMH: KOHEUHbIE CUETHBIE MHOYKECTBA; CUYETHBIE MHOXKECTBA; YMETh MPUMEHSTh
UX IpU PEIICHUHU 3a/ad;

— yMeTb NPHUMEHATHh METOJ MaTeMaTU4eCKOW WHAYKLHUU;

— yMETb NPUMEHATHh NpUHLMI J[MpuXie NpU pelIeHuH 3ajad.

B noBcenHeBHOH XM3HM U NPU U3YYEHHM APYTUX IMPEAMETOB:

— BBIYMCIATH WINM OLCHUBATh BEPOATHOCTH COOBITUH B PEANTbHOM KU3HU;



— BBIOMpaTh METOMBI MOAXOMAIIETO MPEACTABICHUS W 00pabOTKU JTaHHBIX.

TekcToBBIE 33aUn

— Pemars pasHble 3a7auM NOBBIIEHHOW TPYIHOCTH;

— aHAJIM3UPOBATh YCIOBUE 33aJa4yd, BHIOMpPATh ONTUMAJbHBIA METOJ pELICHUS 3aJaud, paccMmar-
puBasi pa3UYHBIE METOJBI;

— CTpOUTh MOJEINb pELIeHMs 3a/layd, MPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS NMPU DPELICHUH
3a/1a4u;

— pewaTh 3aaauyu, TpeOyromue nepedopa BapHaHTOB, NMPOBEPKH YCIOBH, BHIOOpA ONTHMAlb-
HOTO pe3yJibTaTa;— aHaAJIM3UPOBATh U WHTEPHPETUPOBATH MOJIYUCHHBIC PEIICHUS B KOHTEKCTE
yCIIOBUSL 3aJlaud, BBIOMpPATh pPEUICHHs, HE MPOTUBOPEYAIINEe KOHTEKCTY;

— TEPEeBOJUTH MPH PEIICHUU 3aadyd HHPOpPMAIMIO W3 OAHOW (OPMBI 3allUCH B JAPYryI0, HUC-
MOJIb3Ysl MpU HEOOXOAUMOCTH CXEMbl, TaONHIbI, IpaduKu, TUarpaMmbl.

B moBcenHEBHOU XKM3HM W MPU H3YyYECHUH JPYTHX TMPEIMETOB:

— pewaTh NMpaKTUYECKUE 3a/Jayd U 3aJaud U3 JAPYTUX IPeIMETOB.

Hcrtopuss m MeTOIbl MaTeMaTHKH

— Hmetps mpepcraBineHue O BKJIAJiEe BBIJAIOLUIMXCS MAaTEMAaTHUKOB B Pa3BUTHE HAYKU;

— TIOHWMATh POJIb MaTeMaTHKW B pa3BuTuu Poccuw;

— UCIOJB30BaTh OCHOBHBIE METOJBI JI0KA3aTeIbCTBA, MPOBOIUTH JOKA3aTEIbCTBO M BBIMOJIHATH
OTIPOBEPIKEHUE;

— TMPUMEHSTh OCHOBHBIE METOJbI PEIICHUS MAaTeMaTUYEeCKUX 3aJady;

— Ha OCHOBE MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEW B MPHUPOJE XapaKTepHU30BaTh

KpacoTy U COBEpIICHCTBO OKPYXKAIOIIEr0 MHUpa U MPOU3BEIACHHI HCKYCCTBA,

— TPHUMEHATHh IPOCTEHINNE MPOTPaAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTE-
MBI TIPH PEIIEHWH MaTeMaTUYeCKUX 3aj1ady;

— TIONIb30BAThCS TPUKIAIHBIMUA TPOTpaMMaMH U TPOTpaMMaMU CHMBOJIBHBIX BBIYUCICHUH IS
UCCIIETIOBaHHUsI MaTeMaTU4YECKHX OOBEKTOB;

— TMPUMEHITh MaTeMaTHYEeCKHUE 3HAHUSI K MCCIEIOBAHUIO OKPYXKAIOIIEr0o Mupa (MOACIUPOBAHUE
(bU3MYECKUX MPOLIECCOB, 33aa4d SKOHOMHUKH).

[Tpu o1leHKEe YCTHBIX ¥ MMUCHBMEHHBIX OTBETOB YUUTEh YIUTHIBACT IMOTHOTY, TIIYOHHY, IPOY-
HOCTb 3HAHWMN U YMEHUHN y4alluXCsl, UCTIONIb30BAHUE UX B PA3MTUYHBIX cUTyalusax. OleHKa 3aBUCUT OT
HAJTMYHUS ¥ XapaKTepa MOTrPeIIHOCTEH, JOMYIEHHBIX ydamuMucs. Cpeii MOrperrHOCTeH BEICIISIOTCS
MOTPEIIHOCTH U HEAOYETHI.

[TorpentHoCTh cunTaETCs OMIMOKOM, €CIIM OHA CBUIETEIHCTBYET O TOM, YTO YUCHUK HE OBJIAIEI
3VH nporpammel. K HetoueTaMm 0THOCSITCS TOTPEITHOCTH, KOTOPbIE CBUIETENBCTBYIOT O HEAOCTATOU-
HO ITOJTHOM YCBOSHUH OCHOBHBIX 3HAHUH MM YMEHUH WK 00 OTCYTCTBHH 3HAHHMA, HE CUUTAIOIINXCS B
porpaMMe OCHOBHBIMH. HesoueTamu Tak:ke CUMTal0TCs: MOTPEIIHOCTH, KOTOPhIE HEe IPUBEIH K UC-
KKEHHUIO CMBICIIA, TTOJIYYCHHOTO YYEHUKOM 3a/IaHHs WIIM CII0C00a €ro BBIMOTHEHUS; HEaKKypaTHAsI
3aMuch; HeOPEKHOE BHITIOJTHEHHE YepTexka.

[Iporpamma mpenronaraet JOCTHXKEHNE BBITYCKHUKAMU CTAPIIEH IMIKOJBI CIAETYIOIINX JTHYHO-
CTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

B nuyHOCTHBIX pe3ynbTaTax chOPMUPOBAHHOCTH: — IIEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCT-
BYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH MATEMAaTUKH U OOIIECTBEHHON MPAKTHKH €€ MpH-
MEHEHHsI; — OCHOB CaMOPA3BUTHSI 1 CAMOBOCIIUTAHUSI B COOTBETCTBUHU C OOIIEUETIOBEYECKUMHU IIEHHO-
CTSIMH U HJI€aJlaMH TPa)<IaHCKOTO OOIIEeCTBa; TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOP-
YECKOW M OTBETCTBEHHOM JIEATEIIBHOCTH C MPUMEHEHHEM METOJIOB MAaTEeMATHKH;

— TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA TIPOTSIKE-
HUU BCEH >KM3HU, CO3HATEIILHOTO OTHOIICHHS K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIII-
HOM Tpo(hecCHOHATBHONM M OOIIECTBEHHON JEATEIBHOCTH HAa OCHOBE PAa3BUTON MOTHBAIMHM y4eOHOMU
NESATETFHOCTH U TUYHOCTHOTO CMBICTIA U3yYEHUS MAaTEMATUKH, 3aHHTEPECOBAHHOCTH B TPHOOpPETEHUH
U pacUIMPEeHUH MaTeMaTUYECKUX 3HAHWM U CIOCOOOB ACHCTBHIA, OCOBHAHHOCTH B MOCTPOCHUU WHIU-
BHIyaIbHOM 00pa30BaTebHON TPACKTOPHH; — OCO3HAHHOTO BBIOOpa OymyIieit mpodeccuu, OpueHTH-
POBaHHOW Ha MPUMEHEHHE MATeMAaTUYECKUX METOJIOB U BO3MOXKHOCTEH pealn3alii COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOIIICHUS K TPO()ECCHOHATLHOM JeITeIFHOCTH KaK K BO3MOXKHOCTH yJacTHS B
pEIIeHNU TUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBHBIX MTPOOJIeM; — JTIOTHYECKO-



IO MBIIUICHUS: KPUTUYHOCTH (YMEHHUE pacro3HaBaTh JIOTMUECKHM HEKOPPEKTHbIE BBICKA3BIBAHUS),
KpPEaTUBHOCTHU (COOCTBEHHAs! apryMeHTalllsl, ONPOBEP)KEHUs, IIOCTAaHOBKA 3a]a4, (hopMyIupoBKa Mpo-
O1eM, paboTa Ha/l UCCIIeIOBATEILCKIM ITPOCKTOM U JIp. ).

B meranpeameTHbIX pe3ynbraTax chOpMUPOBAHHOCTh: — CIIOCOOHOCTU CaMOCTOSATENIBHO CTa-

BUTH 1IeNT Y4eOHON M HCCIIEI0BATENbCKOM, MPOCKTHOM NESTEIbHOCTH, TUIAHUPOBATh, OCYIECTBIIATS,
KOHTPOJIMPOBATh U OLICHWBATh y4eOHbIE NEHCTBUSA B COOTBETCTBMM C ITOCTABIEHHOM 3a1aueil U ycio-
BUSIMU €€ BBIMIOJHEHHS, — YMEHHSI CAaMOCTOSITEJIbHO IUIAHUPOBATh AJIbTEPHATHBHBIC IYTH JOCTHXKE-
HUS 1IeJIe, 0CO3HAaHHO BhIOMpaTh HamOoJee d3PpPeKTUBHBIE CIIOCOOBI PEIICHHs] YIeOHBIX U IO3HABa-
TEeJBHBIX 33J1a4; — YMEHHUS HaXOAUTh HEO0X0AUMYI0 HH(OpMAINIO, KpUTUYECKU OIICHUBATh U UHTEP-
IIPEeTUpOBaTh MHGOPMALMIO B PA3IUYHBIX MCTOYHHUKAX (B CIIPABOYHHUKAX, JUTeparype, MHTepHere),
MPECTaBIATh MHOOPMAIHIO B pa3IuuHON (hopMme (CI0BEeCHOU, TAONMUYHOH, rpadudecKoi, CHMBOJINYE-
CKOI1), 00pabaThIBaTh, XpaHUTh U NEPEAABATh HH(POPMALIUIO B COOTBETCTBUHU C IT03HABATEIbHBIMU WU
KOMMYHUKAaTHBHBIMH ~ 33/1adaMH; — HAaBBIKOB OCYIIECTBICHHsS II03HAaBAaTeNbHOW, y4eOHO-
HCCIIEIOBATENILCKOW M MIPOEKTHON JIEATEbHOCTH, HaBbIKAMHU pa3pelleHus NpoOseM; CIIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHHUs MPAKTHYECKUX 3a]1a4, IPUMEHEHHIO pa3-
JIMYHBIX METO/OB IO3HAHUS; — YMEHHUs MPOAYKTUBHO OOIIAThCA U B3aMMOJAEHCTBOBAThH B IpOLIECCE
COBMECTHOH JESTEeIbHOCTH, YYUTHIBATH TMO3ULUHN APYTUX YYACTHUKOB JESATEIBHOCTH, 3(deKkTuBHO
paspenatb KOH(IUKTHI;

— BIJIAJICHUSA SI3IKOBBIMH CPEACTBAMHU — YMEHHS SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pe-

HUS, UCIIOJIb30BATh AJICKBATHBIE S3bIKOBBIC CPE/ICTBA; — BIIAJICHUs HaBBIKAMU IIO3HABATENIbHOW ped-
JIEKCHH KaK OCO3HAHHUS COBEPUIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OC-
HOBAHUH, I'PaHMIl CBOETO 3HAHUS U HE3HAHMs, HOBBIX [103HABATENIbHBIX 3a/1a4 U CPEACTB MX JIOCTHXKE-
HUSL.

B npeamerHbIx pe3ynbraTax c(hOpMUPOBAHHOCTb: — IPEJICTABICHUH O MaTeMaTHKe KaK 4YacTH MUPO-
BOM KyJIBTYPHI U O MECTE€ MAaTEMAaTUKHA B COBPEMEHHOW IUBUJIM3AINH, O CIIOCO0AaX OMHMCAaHUS Ha Mare-
MaTHYECKOM SI3bIKE SIBJICHUN peabHOI0 MUpA; — IPEACTABICHUN 0 MaTEMaTHYECKUX MOHATHAX KaK O
BOXHEUIIIMX MAaTEMAaTHUYECKHX MOJEISX, MO3BOJSIONIMX OMKCHIBATH M M3Yy4aTh pa3HbIC MPOIECCHI U
SIBJICHUSI, TOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHHUS MaTEeMAaTUYECKUX TEOpHil; —
YMEHUI MPUMEHEHUSI METOJIOB JIOKA3aTeIbCTB M aITOPUTMOB PEIICHUS; YMEHHS UX MPUMEHSTH, MPO-
BOJIUTH JIOKa3aTeJIbHbIC PACCYKICHHUS B XOJ€ PEIICHUs 3a/ay; — CTAHIApTHBIX MPUEMOB PELICHUS
paMOHATBHBIX U HPPAIIMOHAIBHBIX, TOKA3aTebHBIX, CTETICHHBIX, TPHTOHOMETPHUYECKUX YPAaBHEHUN U
HEPaBEHCTB, UX CHCTEM; UCIOJIb30BAHUS FOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM, B TOM YHCJIE JUIs TOUC-
Ka IyTH PELIeHUs U WUTIOCTPAI[H PEIIeHUs] ypaBHEHUH 1 HEPABEHCTB; — YMEHHI 00OCHOBBIBATH He-
00XOAMMOCTh PACHIMPEHUS YHCIOBBIX MHOXECTB (I1l€Jible, pallOHAJIbHBIE, JEHCTBUTEIbHbBIE, KOM-
IJIEKCHBIE YMCIIA) B CBSA3M C Pa3BUTUEM aireOpsl (pelieHne ypaBHEHUN, OCHOBHAs Teopema anredpsl);
— YMEHM ONMCHIBaTh KPYyr MaTeMAaTHUYECKUX 3a7ady, sl PELIeHUs] KOTOPbIX TpeOyeTcsl BBEJEHHUE HO-
BBIX TIOHSTHH (CTENeHb, apu(hMETHIECKUI KOPEHb, JIOTapu(M; CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC;
apKCHUHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHT€HC; pelaTh NpakTHYeCKHe pacueTHbIE 3a/1a4l U3 OK-
PYXKaroIero Myupa, BKIIOYas 3a/1a4M M0 CONUATBHO-YKOHOMUYECKON TeMaTHKe, a TaKKe U3 CMEKHBIX
JTUCLUIUIMH; — YMEHUI NPUBOAUTH NMPUMEPHI peallbHbIX SBJICHUN (IIPOLECCOB), KOJMUECTBEHHbIE Xa-
PaAKTEPUCTHKH KOTOPBIX OMHCHIBAIOTCS C TOMOIIBIO (DYHKIIHIA; HCTIOIB30BaTh TOTOBBIE KOMITBIOTEPHEIE
IIpOrpaMMbl JUIsl MIUTIOCTPALMK 3aBUCUMOCTEH; ONMChIBaTh CBOICTBa (DYHKIMI ¢ OMOpoil Ha uX rpa-
(UKH; COOTHOCHTH pEalbHbIC 3aBHCHMOCTH W3 OKPYKAIOMIEH XM3HH W U3 CMEXKHBIX JUCIUIUIAH C
3JIEMEHTApPHBIMH (DYHKIMSIMH, JIeJIaTh BBIBOJBI O CBOMCTBAX TAaKUX 3aBUCHUMOCTEH; — yMEHHUI 00bsic-
HSTh Ha PAMEPAX CYTh METOJIOB MaTEMAaTHYECKOTO aHAJIM3a ISl UCCIIeIOBaHMS (DYHKIMI 1 BBIYMCITE-
HUS TUIoIaAel GpUryp, orpaHUuYeHHBIX TpapukamMu QyHKIUI; OOBSICHATh U TEOMETPUUECKUi, U pu3u-
YeCKUIl CMBIC MPOU3BOAHOMN; MOJIB30BAThCS MOHATUEM MPOU3BOAHON MPHU ONMHMCAHUU CBOMCTB (YyHK-
IIUIl; — TIpe/ICTaBIEHUH O Mpolieccax U SIBICHUSAX, UMEIOIIMX BEPOATHOCTHBIN XapakTep, O CTaTUCTH-
YEeCKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUpE, 00 OCHOBHBIX MOHSTHSAX DJIEMEHTAPHON TEOPHH BEPOST-
HOCTEH; yMEHUI HaXOIUTh M OLIEHUBATh BEPOSITHOCTU HACTYIUIEHUSI COOBITUI B MPOCTEHIINX MPaKTH-
YECKUX CHTYallUsIX ¥ OCHOBHBIC XapaKTEPUCTUKHU CITyJailHBIX BEITMYWH; — HABBIKOB HCIIOJIb30BaHHS
TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM INpH pelIeHuH 3anad. JocTkeHue JTUYHOCTHBIX pPe3yJabTaToB
OLICHMBAETCS HAa KayeCTBEHHOM ypoBHE (6e3 oTmeTkH). ChopMHpPOBAaHHOCTH METAIlpPEeIMETHBIX U



MPEIMETHBIX YMEHUI OLleHUBAeTCsl B Oaiyiax Mo pe3yabTaraM TEKYIIEro, TeMaTHYECKOTO0 U UTOTOBOTO
KOHTPOJIA.

Cucrema oueHnBaHus

I'panuna Mexxay omMOKOM U HEOUETOM CUUTAETCSl B HEKOTOPOM CTENEHH YCIOBHOM.

Ornenka oTBeTa y4amierocsi Ipu YCTHOM WJIM MMHUCbMEHHOM OIPOCE MPOBOAUTCS MO MATHOAIUIb-
HOH CUCTEME.

Copneprxanme U 00beM MaTepualia, MMoJIeKaIero MpoBepKe, onpeaessercs nporpammoit. [lpu
IIPOBEPKE YCBOCHMSI MaTepraa HY)KHO BBISBIIATH IIOJHOTY, IPOYHOCTh YCBOEHUS YYAIUMUCS TEOPUU
U YMEHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYalUsX.

3anaHus U1 YCTHOTO U IIMCBMEHHOT'O OIPOCA YYAIUXCs COCTOAT U3 TEOPETHYECKUX BOIIPOCOB
U 3ajau.

OTBeT Ha TEOPETHUYECKUI BONPOC CUMTAETCS OE3yNpPEUHbIM, €CIM II0 CBOEMY COJEPKaHMIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOIMMbIE TeopeThudeckre (PakThl U 000CHO-
BaHHBIC BBIBOJBI, a4 €0 M3JIOKCHHUS U NMCbMEHHAs 3allMCh MAaTEMATUYECKUA I'PAMOTHBI M OTJIMYAOTCS
II0CJIEI0BATEIBHOCTBIO U AKKYPaTHOCTBIO.

Pemenue cuntaercs 6e3ynpedHbIM, €CIM PaBUIIbHO BBIOPaH CIIOCO0 pEIIeHUs], CaMo pelleHue
COIPOBOKAAETCS HEOOXOAUMBIMUA OOBSICHEHUSIMU, BEPHO BBINIOJIHEHBI HY)KHBIC BBIYHCIICHHUS U TIPE00-
pa3oBaHus, MOIY4YECH BEPHBIM OTBET U aKKYPaTHO 3aIllUCaHO PEILICHUE.

VYuurenp MOXKET MOBBICUTh OTMETKY 3a OpPUTMHAJIbHBII OTBET Ha BONPOC MM OPUTMHAIBHOE
pelIeHne 3a/1a4k, KOTOPbIE CBUIETENIBCTBYIOT O BBICOKOM YPOBHE MAaTEMaTHYECKOIO Pa3BUTHs ydallle-
rocsi; 3a peuieHre 0ojee CI0XKHOW 3aJaud WM OTBET Ha 0oJiee CIIOKHBII BOIPOC, MPEATIOKEHHBIE
ydaluiemycs JOMOJIHUTENBHO IIOCIIE BBIIIOJIHEHUS UM 3aJaHUM.

HToroBsle OTMETKH (32 TEMY, YETBEPTH, KYpC) BBICTABIISIOTCS IO COCTOSIHUIO 3HAHUIN Ha KOHEIl
3Tana 00y4eHHUs C y4eTOM TeKYIIUX OLEHOK.

OneHka yCTHBIX OTBETOB y4alllMXCs

OTBeT OLIeHNBAETCS OLEHKOM «5», €ClIU YUCHUK:

1. TlonHO packpbul conepkaHUe MaTepuanga B 00beMe, MPEAYCMOTPEHHOM MPOrpaMMOi U yueo-
HUKOM;

2. Wznoxwi matepuai TpaMOTHBIM SI3IKOM B OIPEICIIEHHON JIOTHYECKOH MOCIIe0BATELHOCTH,

TOYHO MCIOJIb3ysl MATEMaTUYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIUKY;
[IpaBHIIbHO BBITIOIHUI YEPTEKHU, PUCYHKH, TPAPUKHU, COMYTCTBYIOIINE OTBETY;

4. Tlokazan yMmMeHHE WJUIIOCTPUPOBATH TEOPETHUECKUE IOJIOKEHUS KOHKPETHBIMHM IpPHUMEpaMH,
MIPUMEHSTh UX B HOBOM CUTYallMH NPH BBIOJIHEHUHU PAKTUYECKOTO 3aJaHMs;

5. IIpogeMoHCTpHpOBan 3HaHHME paHee U3YUEHHBIX COIYTCTBYIOIIMX BOIPOCOB, C(HOPMHPOBAH-
HOCTb U YCTOMYMBOCTH UCIOIb3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB;

6. OTBedan caMoCTOATENbHO 0€3 HAaBOSIIUX BOIPOCOB YUUTEIS.

Bo3MoxHBI 1-2 HETOYHOCTH MPH OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAJKaX, KOTOpbIE
YUEHUK JIETKO UCIPABUJI 10 3aMEYaHUI0 YUUTEIS.

OTBeT OIIEHUBACTCSI OLEHKOM «4», €CIM OH YIOBJETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OTMETKY
«5», HO TIpH 3TOM MMEET OJIUH U3 HENOCTATKOB:

1. B usnoxeHuu JomymieHbl HEOOIbIINE MPOOEIbl, HE UCKA3UBIINE MATEMAaTUYECKOE COJIEp KaHNE
OTBETA;

2. Jlomymiensl 1-2 HemoueTa mpy OCBEIIEHHUH OCHOBHOTO COJIEPYKAHHS OTBETA, HCIIPABICHHBIE TI0
3aMEUYaHUI0 YUUTEIS;

3. Homymiena ommOka uian 0ojiee IBYX HEJIOYETOB IPHU OCBEUICHUH BTOPOCTETICHHBIX BOIPOCOB
WIM B BBIKJIQJKAX, JIETKO UCIPABICHHBIX 110 3aMEYAHUIO YUUTEIIS.

OTBeT o1leHNBaeTCs OIEeHKOM «3», eclTi:

1. HenmomHo WM HENOCIEAOBAaTEIbHO PACKPBITO COJAEp)KaHHE MaTepuana, HO IMoKa3zaHo oOriee
MMOHMMAaHUE BOIpPOCa U MPOJEMOHCTPUPOBAHBI YMEHHMsI, TOCTATOYHbIE ISl JajbHeHIero yc-
BOEHMS IPOrPaMMHOI0 MaTepHala;

2. Wwmenuce 3aTpymHEHUs WX JAOMYIICHBI OIIMOKK B ONPENEICHUN TOHSATHHA, B MCIOIb30BAHUN
MaTEMaTHYECKON TEPMUHOJIOTUH, B YepTEXkaxX, BBIKJIAJKaX, UCIPABIEHHBIE NIOCIE HECKOJIBKUX
HaBOJSIIIMX BOMPOCOB YUYHUTENS; YIEHUK HE CIpaBUJICS C MPUMEHEHHEM TEOpUU B HOBOW CH-
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Tyallud TPU BBIMOJTHCHUH MPAKTHYECKOTO 33JaHMsI, HO BBHIMOJIHIII 3aJaHusl 00s3aTEIILHOTO
YPOBHS CIIOKHOCTH 110 JaHHOU TEME;

3. Ilpu 3HaHWU TEOPETHYECKOTO MaTepuana BBIIBIEHA HEIOCTaTOYHAs C(HOPMHPOBAHHOCTH OC-
HOBHBIX YMEHUHN U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasx:

1. He packpbITOo OCHOBHOE cofiepKaHHe y4eOHOT0 MaTepHana

2. OOHapyXeHO HEe3HAHUE WM HEMOHMMAaHWE YYCHUKOM OoJjblueil nian Hanboee BaKHON 4acTu
y4eOHOro MaTepuarna;

3. JlomymieHbl OMIMOKK B ONPECICHUN MOHATHHA, MIPHU HCIIOIH30BAaHUH MATEMATUYECKOW TEPMHU-
HOJIOTUH, B PUCYHKaX, YepTekax Wi rpadukax, B BBIKJIAKaX, KOTOPbIE HE UCIIPABJICHBI IOCTIE
HECKOJIbKUX HABOJISAIIUX BOMPOCOB YUUTEIS.

OtMeTka «1» cTaBUTCS B CIIEAYIOIIUX CIydasx:

1. VYdyenuk oOHapyXWII MMOJIHOE HE3HAHUE M HEIIOHUMAHKUE H3y4aeMoro y4eOHOTO MaTepHalia Win

HE CMOT' OTBETUTh HH Ha OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB IO U3y4aeMOMY MaTepuany.
Ouenka NMCbMEHHBIX U KOHTPOJIbHBIX PA00T yUalUXCcs
OTmeTka «5» CTaBUTCS, €CIIU:

1. PaGora BBIIOIHEHA ITOIHOCTBIO;

2. B noruueckux paccykIeHHSIX U 000CHOBAaHUU PEUICHHS HET MPOOENIOB U OMINOOK;

3. B pemenun HEeT MareMaTHYECKUX OMIMOOK (BO3MOJYKHA OJIHA HETOYHOCTh, OIKCKA, HE SIBJISIO-
fasicst CeACTBUEM HEe3HAHUS WJIM HETIOHMMAaHMs yueOHOro MaTepHana)

OtMmeTKka «4» CTaBUTCS, €CIIH:

1. PaGota BbINIOHEHA MOJTHOCTHIO, HO 0OOCHOBAHUS IIATOB PEIICHUS] HEJOCTATOYHBI (€CIIU yMe-
HHE 000CHOBBIBATH PACCYK/ICHUS HE SBJISIOCH CIIEIUATBLHBIM OOBEKTOM ITPOBEPKH);

2. Jlomymena ogHa omuOKa uiy 2-3 HeloueTa B BBIKJIAIKAX, YepTExkax, rpadukax (€Ciu 3TH BU-
JIbl pa0OTHI HE SIBJISIIUCH CIIELIMATIBLHBIM 00BEKTOM MPOBEPKH )

O1meTka «3» CTaBUTCS, €CIIU:

1. [Jomymensl 6onee ogHOW OmmMOKH WU Oojee 2-3 HEIOYETOB B BBIKJIAJKAX, YEPTEKAX HWIIH

rpadukax, Ha yqaluiics BiajaeeT 00s3aTeIbHBIMU YMEHUSMU IO IIPOBEPSEMOii TeMe.
OTtMmeTKa «2» CTaBUTCS, €CIIN:

1. [omyiieHs! CylecTBEHHbIE OMIMOKH, MOKA3aBIINe, YTO YJalIUHCS HE BIajeeT 00s3aTelbHbIMU

YMEHHUSMH 10 JAaHHOUM TeMe B TIOJTHOM Mepe
OtmeTka «1» cTaBUTCH, €CIU:

1. Vyammiics He mpucTynuiI K padore.
2. Pabora moka3zana MOJHOE OTCYTCTBHE Y Y4YaIIerocs 00s3aTeNbHBIX 3HAHUN W YMEHHIA TI0 TIPO-
BEpsIeMOM TeMe MM 3HAYMTEIbHAs YacTh paOOTHI BHIIIOJHEHA HE CAMOCTOSITEIBHO.
OBLIASA KJIACCUPUKALIMA OLINBOK
I'pyObIiMu cyuTaOTCS OIINOKM:

e HE3HAHME ONPEJENICHNs OCHOBHBIX MOHSATUHN, 3aKOHOB, NPaBUJI, OCHOBHBIX MOJOXEHHUHN TEeOpHH,
He3HaHue (GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUYEHUI BEIMYUH, €UHUI] UX U3MEPEHNUS;
HE3HAaHNE HAMMEHOBAaHUN €IMHULl U3MEPEHUS;

HEYMEHHE BBIIEIUTh B OTBETE IJ1aBHOE;

HEyMEHHE IPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pelIeHUs 3a/1a4;

HEyMEHHUE JIeNIaTh BBIBOJBI U 0000IIEHUS;

HEYMEHHE YUTATh U CTPOUTH rpapuKu;

MOTepsi KOPHSI UM COXpaHEHHE TOCTOPOHHETO KOPHS;

oTOpacbiBaHuE 0€3 00bSICHEHUH OJTHOTO U3 HUX;

BBIYHCIIUTENbHBIE OMUOKU, €CIIM OHU HE SIBJISIOTCS OMHUCKOM;

JIOTHYECKHUE OIINOKH.

K Herpy0bIiM ommokaM cieayer OTHeCTH:

® HETOYHOCTh (POPMYJIMPOBOK, OINPEIEICHHM, TOHATUH, TEOPHil, BEI3BaHHAS! HEMOJIHOTON OXBaTa

OCHOBHBIX MPU3HAKOB ONPEAENIIEMOro MOHATHS UM 3aMEHOM OJJHOTO - JIBYX U3 3THUX MpPHU3HA-
KOB BTOPOCTETIEHHBIMHU; HETOUHOCTh TpaduKa;




e HepalMOHaJIbHBIA METOJ PEIIECHUS 3a/la4ll WM HEAOCTaTOYHO MPOJAyMaHHbIHN IJIaH OTBETa (Ha-
pyLIEHUE JTOTUKH, TOJIMEHA OTAENIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH );
® HEepaMOHAIBHBIE METO/BI pabOTHI CO CIIPABOYHOM M JPYroi JIUTEPATYPOH;
e HEyMEHHE pelaTh 3aJauu, BHIIOIHITh 3aJaHus B O0ILEM BHIE.
Henoueramm siBasiloTes:
e HepalHOoHaJbHbIC MPUEMbI BHIYUCICHUI U TPEOOpPa30BaHMUIA;
e HeOpe)KHOE BHIIIOJHEHUE 3aMHCe, YepTexeid, cxeM, rpauKoB.

HNTorosas oneHka 3HAHUI, YMEHUd M1 HABBIKOB

1. 3a yyeOHOE moyyrogue W 3a roj 3HaAHWs, YMEHHUS U HABBIKH YJalIUXCs [0 MaTeMaTUKe Olle-
HUBAIOTCA OJIHUM OaJIJIOM.

2. OcHOBaHUWEM I BBICTABJICHUS WTOTOBOM OICHKH 3HAHWU CITyXKaT pe3yJbTaThl HAOIIOJCHUN
YUUTENs 3a MOBCEIHEBHON pabOTOIl yUEHUKOB, YCTHOTO OMPOCa, TEKYIIUX U UTOTOBBIX KOHTPOJIbHBIX
pabot. OHaKO MOCIeIHUM TIPHUIAETCS HAHOOIIbIIIee 3HAUCHUE.

3. IIpu BbICTaBIEHUU UTOIOBOM OLIEHKH YUYHMTHIBAECTCS KAK YPOBEHb TEOPETUUECKUX 3HAHUU yde-
HUKA, TaK U OBJIA/ICHUE UM NPAKTUYECKUMU YMEHUSAMH U HaBbIKaMu. OJTHAKO YUEHHKY HE MOXKET OBITh
BBICTABJICHA IOJIOKUTEIbHASI UTOrOBas OLEHKA MO0 MaTeMaTUKe, €CJIM BCe WU OOJBIIUHCTBO €ro Te-
KyIIUX 00YYaroIuX U KOHTPOJIBHBIX padOT, a TAK)KE UTOrOBasi KOHTPOJIbHAsI paboTa OLEHEHBI KaK He-
YAOBJIETBOPUTENBHBIE, XOTSI €r0 YCTHBIE OTBETHI OLIEHUBAIIUCH MTOJIOKUTENBHO.

COI''TACOBAHO COI'JTACOBAHO
ITpoTokon 3acemanus 3amMecTUTeNns qupeKkTopa mo YP
METOJUYECKOTO COBETA /i
MBOY Casnsrckast COILI um W.T. Taparosa /7& 3 % Konecunukosa T.H.
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