Mpuaoxenune NeS k OO 000

MWHUCTEPCTBO IMPOCBEIIEHUSI POCCUHCKON ®EJEPALIMN
MHHHCTEPCTBO 00pPa30BAHUS H MOJIOAEKHON NMOJHTHKH
CBepaaoBcKoii 001acTu
YnpasJenue 06pazoBaHus AAMHHUCTPAUHH Pe:xeBCKOro ropoackKoro
oKpyra
MBOY OO Ne 27

PACCMOTPEHO COI'JTJACOBAHO YTBEPXJEHO
METOJMYECKUM COBETOM  3aMECTUTEIIb IMPEKTOpa  JIUPEKTOP =
no YBP
%/ baiipamanosa E.H. . J1069pH A.M.
nporokos Ne 2 [Tpukas Ne 196/01-10
ot «30» aBrycra 2023 r. ot «30» aBrycra 2023 r. ot «31» aBrycta 2023 r.

PABOYASI TIPOIT'PAMMA

yueGHOro npeamera «Auredpa»

aas obyuaroimxces 9 kiacca

ceso Apamamka 2023 r.



ITosicHuTeIbLHASA 3aNMUCKA.
HopMmaTuBHOE OCHOBaHHE

Hacrosimmass pabouass mporpamma pas3paboTaHa B COOTBETCTBHH C OCHOBHBIMHU
nonoxxenusimu  3akoHa Poccuiickoit ®denepanun ot 29.12.2012r. Ne273-®3 «O06
obpazopanuu B  Poccuiickoit  dDenepanum», Ha  ocHOBaHMU — DeaepalibHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa OCHOBHOTO OOIIEro oOpa3oBaHUf,
YTBEPKJIEHHOTO MpuKazoM MunoOpHayku obpazoBanust PO ot 17.12.2010 r. Ne1897 (B
penakiuun ot 31.12.2015r.), ¢ ydyerom OcHOBHOH 00pa3oBaTEeNbHON MPOTrPaMMBI
OCHOBHOI0 00mIero oOpa3oBaHWs B HOBOW pENAKLMH, YTBEPKAEHHONM MPHUKA30M
mupekropa ot 28.08.2020 r. Ne 1295/01-10.

CpenctBoMm peasizanuv pabodeil mporpaMmbl yd4eOHOro mpeamera «Anredpar»
SBIISIIOTCS YUCOHUKU:

AnrebOpa. 9 kiacc: yueOHuK mis oOmeoOpaszoBar. Opranuzamnuii. ABt. FHO.M.
Konsarun, M.B. TkaueBa, H.E. ®enoposa, M.U. [llabynun. M.: [IpocBemenue, 2018r.

MecTo npeaMeTa B y4eOHOM IJIaHE

Ha uzydenne yueOHoro xypca «Anreopa» orsogutcs 306 gacos: B 9 kinacce — 102
yaca (3 Jaca B HEJIeJIO).

Ieau, 3a1aun

Henn:

e OCO3HAHHME 3HAYCHHUS MAaTEMAaTHKHU B IIOBCEIHEBHOM JKU3HH YEJIOBEKA;

e (opMupoBaHUE IPEACTABICHUN O COITUATBHBIX, KYJIBTYPHBIX U HICTOPUUECKUX
(hakTOpax CTAHOBJICHUS] MaTEeMaTUYECKON HAYKH;

® [IOHMMaHHUE POJIM MH(POPMAITMOHHBIX MPOIECCOB B COBPEMEHHOM MHPE;

e (opMupoBaHUE IPEACTABICHUN O MAaTEeMaTUKE KaK YacTH O0IIeYeI0BEYECKON
KYJbTYPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIFOIIEM OIMKCHIBATH U U3Y4YaTh
MIPOIIECCHI U SIBJICHUSI.

3agaum:

e (opMmpoBaHHE TIpEACTAaBICHHMM O MaTEMaTHKE KaK O METOJIc IO3HAHHUS
JNEUCTBUTEIBLHOCTH, IO3BOJISIIOIIEM ONUCHIBATH W M3y4yaTh pEAIbHBIE MPOILECCH U

SIBJICHHUS .

O OCO3HAHHUE POJIM MAaTEMATUKU B pa3BuTuu Poccuu n mupa;
O BO3MOKHOCTbB ITPUBECTH MPUMEPHI U3 OTEYECTBEHHOW U BCEMUPHOW HCTOPUU
MAaTEMATUYECKUX OTKPBITUN U UX aBTOPOB;

® pa3BUTHE YMEHHMH padoTaTh € Y4YEOHBIM MATEMaTHYECKUM TEKCTOM
(ananu3upoBaTh, U3BJIEKATh HEOOXOAMMYIO MH(OPMAIINIO), TOYHO U TPAMOTHO BbIPAXKATh
CBOM MBICIIA C IPUMEHEHUEM MaTeMaTH4YE€CKON TEPMHUHOJIOTUU U CUMBOJIUKH, IPOBOIUTH
KJacCU(PHUKALMU, JIOTUYECKME OOOCHOBaHMs, JOKAa3aTeNbCTBA  MaTEeMaTHYECKHUX
YTBEPKICHUM:



O OIepUpOBaAHUE MMOHSITHSIMU: MHO>KECTBO, BJIEMEHT MHO>KECTBa,
MOJAMHOXXECTBO, TPHUHAJIEKHOCTh, HAXOXKICHUE TEpeceYeHus, OO0BbEIUHCHUS
MIOJIMHO>KECTBA B IMIPOCTEUIIINX CUTYyaIUsIX;

O pEIICHUE CIOKETHBIX 3aJad pa3HbIX THUIIOB Ha Bce apudmeTrnyeckue
JICUCTBUS,

O IMPUMEHEHHE CII0co0a MOMCKa PEIICHHUsS 3aJa4d, B KOTOPOM pPacCyXJICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO WIIH OT TPEOOBAHUS K YCIOBHIO;

O COCTABJICHHWE IUUIAHA PEIICHUSA 3a/1a4M, BBIJCICHHE JTAllOB €€ PCIICHUS,
WHTEPOPETALNS  BBIUUCIUTEIBHBIX  PE3YyJIbTATOB B  3aJaye, HCCIECIOBAHUE
MOJYYEHHOT'O PEIICHUS 3a/1a4H;

O HAXOXJICHUE MPOLIEHTA OT YKCJA, YUCIIA 1O MPOLEHTY OT HErO, HAXOXKICHUS
MPOLIEHTHOTO OTHOILICHMS JBYX YHCEN, HAXOXKJCHUS MPOLUCHTHOTO CHHXKCHUS WIIA
IIPOLICHTHOTO MOBBILICHUS BEJIMYUHBI,

O pEIIEHUE JOTUYECKUX 3a]1a4;
® pa3BUTHEC NMPEACTABJICHUN O YMCIIE M YHCIIOBBIX CUCTEMAX OT HATYPaJbHBIX /10

JICUCTBUTEIBHBIX YHCeJl; OBJIaJICHUE HaBbIKaMU YCTHBIX, IMMCbMEHHBIX,

HHCTPYMCHTAJIbHBIX BBIUMCIICHUU:

O ONEPUPOBAHUE  NOHATHUAMM: HATYpAJIBHOE  YHUCIO, LIE€JI0€  YHCIIO,
OOBIKHOBEHHAsI APOOb, AECATUYHAS IPOOb, CMEIIAHHOE YUCIIO0, pALlMOHATBHOE YHCIIO,
MppanoOHaIbHOE YUCIIO;

O MCHOJIb30BaHUE CBOMCTBA YMCEN M 3aKOHOB apU(METUUYECKHX ONEpaLHi ¢
YU CJIaMU [IPY BBITIOJTHEHNN BBIYMCIICHNN;

O HWCHOJIb30BaHUE TMPU3HAKOB JACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIIOTHEHUU
BBIYMCIICHUW U PEIICHNUHN 3a1aY;

O BBIIIOJIHEHUE OKPYTJICHHS YHCEN B COOTBETCTBUH C IPABUIIAMU;

O CpaBHEHME YMCEl,

O OLICHMBAHWE 3HAYCHMs KBAJAPATHOIO KOPHS M3 IMOJIOKHUTEIBHOIO ILEJIOT0
YuUCa,;
® OBJAJICHHE CHUMBOJIbHBIM  SI3bIKOM  aireOpbl, MpUEMaMH  BBIIOJHEHUS

TO/I€CTBEHHBIX MPE0OPA30BAHMI BEIPAKEHUI, pEILICHUS] YPABHEHU, CUCTEM YpaBHEHUH,

HEPABEHCTB U CHCTEM HEPABEHCTB; YMEHUS MOAECIUPOBATH PEANIBHBIE CUTYAIIUU Ha S3BIKE

anredpbl, MCCIIEOBaTh MOCTPOCHHBIE MOJIENU C HCIOJb30BAaHUMEM ammnapara ainreOphl,

MHTEPIPETUPOBATH MMOJYYEHHBIN pPE3yJIbTAT:

O BBITIOJTHEHHWE HECJIOKHBIX TpeoOpa3oBaHUN i1 BBIUMCICHUS 3HAYCHUH
YUCJIOBBIX BBIPAXKECHUH, COJEpPKAIIMX CTENEHU C HATypalbHBIM TOKAa3aTelieM,
CTEIEHU C LIEJIbIM OTPUILATEIIBHBIM NTOKA3ATENEM;

O BBITIOJTHEHNE HECIIOKHBIX MPeoOpa3oBaHMUM TENBIX, APOOHO PAIMOHATBHBIX
BBIDOKCHUM ¥ BBIPAKEHUW C KBaJIpaTHBIMU KOPHSMH, PACKPHIBaTh CKOOKH,
MPUBOJNTH TMOJOOHBIE CllaraeMble, WCIOIb30BaTh (OPMYJBI  COKPAIIEHHOTO
YMHOXKEHUS;

O PELICHUE JIMHENHBIX U KBAJIPATHBIX YPABHCHUN U HEPABEHCTB, YPABHECHUN U
HEPABEHCTB, CBOJMSIIMXCA K JMHEWHBIM WJIM KBAJIPATHBIM, CUCTEM ypaBHEHUU H
HEPABEHCTB, N300paKEHUE PELICHUH HEPABEHCTB U UX CUCTEM Ha YMCIIOBOU MPSIMOI;



® OBJAJCHHE CHCTeMON (YHKUMOHAJIBHBIX TOHSATUH, pPAa3BUTHE YMEHHS
UCIOJIb30BaTh (PYHKIMOHAIBHO-Tpa(pUUecKre MPeICTaBICHUS s PEILIECHUS Pa3IMYHbIX
MaTeMaTUYECKUX 3a4a4, I OIMCAaHUs U aHAJIN3a PealbHbIX 3aBUCUMOCTEH:

O OIIpEIEIICHUE ITOJ0KEHUSI TOUKH 10 €€ KOOPAUHATAM, KOOPAUHATHI TOUKH I10
€€ MOJIOKEHHIO Ha IUIOCKOCTH;

O HAaXOXJEHHE MO0 TrpapuKy 3HAUYCHUW (QYHKIUH, OOJACTH ONpeeIeHHUs,
MHOKE€CTBa 3HAUECHUU, Hyled (QyHKIMHM, TMPOMEKYTKOB 3HAKOIOCTOSHCTBA,
IIPOMEKYTKOB BO3PACTaHUs U YOBbIBaHUS, HAMOOJBIIET0 U HAUMEHBLIETO 3HAUYCHUS
byHKIINN;

O MOCTpoeHME rpadrka JMHEHHON U KBaIpaTUIHON (PYHKIUH;

O omepupoBaHHEe Ha 0a30BOM YpOBHE TMOHATUSMHU: TOCJIEI0BATEIBHOCTD,
apu(pMeTnyecKas Mporpeccus, FreOMeTpuiecKas mporpeccus;

O HMCIOJIb30BaHUE CBOWCTB JIMHEHHONW M KBAJpaTUYHOM QYHKIUH U HX
rpaduKoB IIPH pEIICHUH 33a]a4 U3 IPYTUX YUYEOHBIX NIPEIMETOB;
® OBJIAJICHUE F€OMETPUUYECKUM S3BIKOM; PA3BUTHE YMEHHUS UCIIOIB30BATH €TO JJIS

ONMCaHWs  NPEIMETOB  OKPYKAIOLIEr0  MHUpPA;  Pa3BUTHE  IPOCTPAHCTBEHHBIX

HpeHCTaBHeHHﬁ, I/I306p2131/ITGJII>HI>IX YMGHHﬁ, HAaBBIKOB '’COMCTPHYCCKHUX HOCTpOGHHﬁI

O OIepUpOBaHUE MOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHas,

yroJ, MHOTOYTOJIbHUK, TPEYrOJIbHUK M YETBIPEXYTOJIbHUK, MPSIMOYTOJBbHUK H

KBaJlpaT, OKPY>XHOCTb W KpYT, MNPSMOYTOJIbHBIN TMapasuienenunes, KyO, Iap;

M300paKEHUE U3ydaeMbIX PUTYP OT PYKH U C IOMOILBIO JTMHEHKH U [TUPKYJIS;

O BBINOJIHEHWE W3MEPEHMS JJIMH, PACCTOSIHUM, BEJIWYMH YIJIOB C TOMOIIBIO

WHCTPYMEHTOB JIJISI U3BMEPEHUM JJIMH U YTJIOB;

e (hopMHUpPOBAHHE CUCTEMATHUYECKUX 3HAHUM O IUIOCKUX (PUTypax U MX CBOMCTBAX,
MPEJICTABICHUN O NPOCTEUIINX MPOCTPAHCTBEHHBIX TEJax; pPa3BUTUE YMEHUH
MOJICJIMPOBAHUS PEATBHBIX CUTYyallui Ha SI3bIKE T€OMETPUH, UCCIEA0BAHUS TOCTPOCHHON
MOJIETIM C HUCIOJIh30BaHUEM T'€OMETPUYECKUX MOHITUN M TEOpeM, ammapara aareOpsbl,

peHICHUA I'COMCTPHUUCCKUX U ITPAKTUYCCKUX 3a1a4:

O OonepupoBaHHEe Ha ©0a30BOM YPOBHE TMOHATUSIMU: PaBEHCTBO (QUIYD,
NapajuieIbHOCTh W MNEPHEHAUKYISAPHOCTh TMPSAMBIX, YIJIbl MEXAY NPSIMBIMU,
NEPNEHINKYJIAP, HAKIOHHAS, IPOCKINS;

O IPOBEIEHUE JOKA3ATEIbCTB B TEOMETPHH;

O OIllepupoBaHUE Ha 0A30BOM YPOBHE MOHSATUSAMH: BEKTOpP, CYMMa BEKTOPOB,
IPOU3BENCHUE BEKTOPA HA YNCIIO, KOOPJIUHATHI HA IUIOCKOCTH;

O pellleHHEe 3a/Jad Ha HAX0XKJICHHE TEeOMETPUYECKUX BEIMYMH (AJIMHA U
paccTosiHue, BeJIMYMHA yTJa, JI0MAAb) 0 00pa3liaM Wi aJropuTMaM;

® OBJIAJICHHE NPOCTEHIIMMHU CHOCOOaMU  MpPEACTaBICHUS U aHajIu3a

CTaTUCTUYECKUX JAHHBIX; (POPMUPOBAHUE TMPEACTABICHUM O CTAaTHCTHYECKUX
3aKOHOMEPHOCTSIX B pPEaIbHOM MHUPE M O Pa3IMYHBIX CHOCO0aX MX H3Yy4EeHUs, O
IPOCTENUIINX BEPOSATHOCTHBIX MOJIEIISIX; pa3BUTHE YMEHUHN U3BJIEKaTh HH(POPMAILIHIO,
OpeICTaBlICHHYI0 B TaliuIax, Ha JAuarpammax, rpadukax, OMNHCHIBaTh H



AQHAJIM3UPOBaTh MAaCCUBbl YHCIOBBIX JAHHBIX C IIOMOILIBIO  MOAXOJALINX
CTaTUCTUYECKUX XapAaKTEPUCTHK, HCIOJIb30BaTh I[OHMUMAHUE BEPOSTHOCTHBIX
CBOKCTB OKPY’KAIOIIMX SIBJICHUW IPU NPUHITUU PELLICHUM:

o GOopMHpOBAaHHE TMPEACTABICHUS O CTATUCTUYECKUX XaApPAKTEPUCTUKAX,
BEPOSATHOCTH CITYYaHOTO COOBITHUS;

O pellieHre MPOCTEUITNX KOMOMHATOPHBIX 33]1a4;

O OMpEJEICHHE OCHOBHBIX CTAaTUCTUYECKUX XapaKTEPUCTUK  YHCIIOBBIX
HabOpOB;

O OIICHMBAHUE M BBIUYMCIICHUE BEPOSTHOCTH COOBITHS B IPOCTEUIITUX CITydasiX;

O HAIMYME TPEICTABICHUS O POJU MPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUM, O POJIA 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SIBJICHUSX;

O YMEHHE CpaBHUBAaTb OCHOBHBIE CTaTUCTUYECKHE  XapaKTCPUCTUKH,
MOJIyYCHHBIC B TIPOIIECCE PEIICHUS TPHUKIAAHOW 3aJaud, W3YYCHUS PEaTbHOTO
SIBJICHUIS;
® Dpa3BUTHC YMEHUN NPUMEHSATh M3YYCHHBIC TOHATHS, PE3yIbTaThl, METOIBI IS

pelieHus 3aJad MPAKTUYECKOTO XapakTepa U 3aJad W3 CMEXHBIX JUCIMIUIMH C
UCIIOJIb30BAaHUEM TIPM  HEOOXOAMMOCTH CIPAaBOYHBIX MAaTE€pUajoB, KOMIIbIOTEPA,

II0JIB30BAaThCA OHGHKOﬁ )51 HpI/IKI/I,Z[KOﬁ ITIPpH IMIPAKTHYCCKUX PACUCTAX:

O PpaclO3HABAaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA,

O OILICHMBAHHUE PE3YJIbTATOB BBIYMCICHNN NPY PEIIEHNH NMPAKTUYECKHUX 3a/a4;

O BBITNIOJHEHUE CPABHEHUS YUCEII B PEAIbHBIX CUTYALIMX;

O MCHOJIb30BAaHUE YMCIIOBBIX BBIPAXKEHUIN MPU PEILICHUH TPAKTUYECKHX 3a]1a4 U
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB;

O pellIeHUe MPAKTUYECKUX 33]1a4 C MPUMEHEHHEM MTPOCTEUILINX CBOMCTB QUTYD;

O BBIIIOJIHEHWE TMPOCTEUIINX IIOCTPOEHUW M HU3MEPEHUHM HA MECTHOCTH,

HEO0OXOJMMBIX B PEAIbHOM KU3HU;

e (opmupoBaHHE€  HMHPOPMALMOHHOM M  AITOPUTMHYECKOM  KYJBTYpBHI;
dbopMUpOBaHHE TPEACTABICHUS O KOMIBIOTEpPE KakK YHHUBEPCAJIbHOM YCTPONCTBE
00paboTKN MHGPOPMALIMK; PA3BUTHE OCHOBHBIX HABBIKOB U YMEHUN HCIOJIb30BaHUSA
KOMITbIOTEPHBIX YCTPOICTB;

e (opMupoBaHHE TPEICTaBICHHS OO0 OCHOBHBIX HW3Yy4a€MbIX TIOHSATHSIX:
uH(pOpMalLs, AITOPUTM, MOJEIIb - U UX CBOWCTBAX;

® Dpa3BUTHE AITOPUTMHAYECKOTO MBIIUICHUS, HEO00XO0IUMOI0 TUISt
NpoEeCcCUOHANIBHON JESTEIbHOCTH B COBPEMEHHOM OOUIECTBE; pa3BUTHE YMEHHM
COCTaBUThH U 3alUCaTh AJITOPUTM JJI1 KOHKPETHOTO UCTIOJIHUTENS; (POPMUPOBAHNUE 3HAHUIM
00 aIrTOPUTMUYECKUX KOHCTPYKLHUSIX, TOTUYECKUX 3HAUCHUSIX U ONEPALMSIX; 3HAKOMCTBO
C OJTHUM M3 SI3bIKOB [IPOrPaMMHUPOBAHUS 1 OCHOBHBIMH aJITOPUTMUYECKUMH CTPYKTYpaMu
- JINHEMHOM, YCIIOBHOU U LIUKINYECKOU;

e (opmupoBaHHEe YMEHMI (opMallu3alMd U CTPYKTYpUpPOBaHUS HH(OpMAIINH,
YMEHHsI BBIOMpaATh CIIOCOO MPEACTABIEHUS JAHHBIX B COOTBETCTBUU C IOCTaBICHHOU
3aa4ei - TaOIuIbl, CXEMBbI, IpaUKH, AUarpaMMsbl, C UCIIOJIb30BaHUEM COOTBETCTBYIOIIMX



IPOrPAMMHBIX CPEJICTB 00PaOOTKU JaHHBIX;

e (opMupOBaHHE HABBIKOB M YMEHMI 0€30M1aCHOTO U 11€J1eCO00Pa3HOT0 MOBEACHHUS
pH paboTe ¢ KOMIIBIOTEPHBIMU ITpOrpaMmamu 1 B UHTepHETE, yMEHHS COOJII01aTh HOPMBI
UH(OPMAITMOHHOW STUKU U TIpaBa.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJibTAThl OCBOCHHUS TMPOrPaMMbl Y4eOHOTO Kypca «Amredpay
XapaKTepU3yITCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJIEHUEM HWHTEpPECAa K MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIEHHEM K JOCTHKECHHUSIM POCCHUUCKHX MATEMAaTHUKOB U POCCUUCKOU
MAaTEMATUYECKON WIKOJIbI, K HCHOJIb30BAHUIO 3TUX JOCTMKCHUH B JAPYTHX HaykKax M
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO 00S3aHHOCTEN T'pakJlaHWHA U peajii3allii €ro Mpas,
MPEJCTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP,
SBJICHUM, TIPOLIENYyp TpakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHMIO JTHUYECKMX TMpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
IIPUMEHCHUEM JOCTMKEHUM HAyKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO-ITUUECKHUX
MIPUHITUIIOB B JEATEIBHOCTH YUYEHOIO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTaHOBKOW Ha AKTMBHOE YYaCTHE B PELICHUH ITPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON
HaIMpaBJICHHOCTH, OCO3HAHWEM BAXXHOCTH  MaTeMaTH4eckoro oOpa3oBaHMsl Ha
MPOTSIKEHUU BCEH KU3HU JJI yCTIENTHOM MPodheCCUOHANTBHOM EeATeIbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUN, OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHHEM WHAUBUYATIHLHON
TPAaeKTOpUM OOpPA30BaHMSI U KUZHEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB H
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CITOCOOHOCTBIO K AIMOLIMOHAJIBHOMY M ACTETUYECKOMY BOCITPUSTHIO MAaTEMAaTUUECKUX
0OBEKTOB, 3ajJa4, pELICHUM, PpacCYKIEHUM, YMEHHUI0 BHUICTh MaTeMaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OPUEHTALIMEN B IESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX ITPEICTABICHHMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOII U 00IIECTBA, IOHUMaHUEM
MaTeMaTUYECKOM HAyKH KaK cephbl YEIOBEUECKON NESITEILHOCTH, ITANOB €€ pa3BUTHS U
3HAYMMOCTH JUI Pa3BUTHUS UHWBWINW3ALHMH, OBJIAJICHUEM S3BIKOM MATEMATUKH U



MaTeMaTUYECKOU KYJIbTYPOU KaK CPEACTBOM ITO3HAHUS MHUPA, OBJIAJACHUEM ITPOCTEUILIMHU
HAaBBIKAMH HCCIIEOBATEIIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHpPOBAHHME KYJBTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3/I0pPOBOTO Oo0Opa3a >KM3HU (3J0pOBOE THTAHHWE, COATTAHCUPOBAHHBIN PEXHM
3aHATUN U OTJIbIXA, PETYJSIpHAs (PU3NYECKasi aKTUBHOCTb), C(HOPMHUPOBAHHOCTBIO HAaBbIKA
peduiekcun, IpU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TaKOTO )K€ IpaBa APYroro 4eJIoBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUU ISl PElICHHs 3a1ad B
00JacTU COXPAHHOCTU OKPY’KaloOLIEH Cpelpl, MJIAaHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MO>KHBIX MOCJEICTBUMN JIsl OKPY>KaIOILIEeN Cpe/ibl, 0CO3HAHUEM ITI0OATILHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOJIEM U ITyTEH UX PEIICHHUS;

8) ajanTanus K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM CPebl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IPaKTUYECKYI IEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y JIPYTHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM U KOMIETEHIIMH U3 OMbITA APYTHX;

HE00XO0AMMOCThIO B ()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4ucie (GOPMYIHPOBATH
UJIEU, TIOHTHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAILMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIUH KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U ericTBUA, (OPMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBISBIATh W XAPAKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIICHUNA MEXKIYy TMOHATUSIMHU, (OPMYJIUPOBATH
OTIPEICIICHUS TIOHSATH, yCTaHaBJIMBATh CYILIECTBEHHBIN MIpU3HAK
Kinaccupukanuyu, OCHOBaHUSA I OO0OOIIEHWS ¥ CpaBHEHUS, KPHUTEPUU
MPOBOANUMOTO aHAJIN3a;

e BOCHPUHUMATb, dhopmMynHpoBaTh u npeoOpa3oBbIBATH CYXKJICHUSI:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

e BBISABIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOTIOMEHUAX U YTBEPXKIACHUSAX, MpeajiaraTh KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEYUN;

e JleNIaThb BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3aKJIFOUEHUH 1T0 aHAJIOTUH;



pa30buparh [OKa3aTeNbCTBA MAaTEMATHUYECKUX YTBEPXKIEHUH (TpsAMble U OT
OPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO  HECJIOXHBIE  JIOKa3aTeNlbCTBA
MaTeMaTH4ecKuX (haKTOB, BHICTPAUBATh aPTYMEHTAINIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

BbIOMpaTh cioco0 pernieHus yueOHoM 3a1a4i (CpaBHUBATH HECKOJIBKO BApUAHTOB
pelieHus, BBIOMpATh HamboIee MOAXOMANIMK € YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCcKue 1eMCTBUA:

WCIIONIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HAHMUS,
GopMynupoBaTh  BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpodIIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOpMHUpOBATh TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOJAUTH IO  CaMOCTOSTEIbHO  COCTaBJICHHOMY IUIAHY  HECJIOXHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIENOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO  (OPMYJIMPOBaTh OOOOIIEHHUS] M BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3HPOBATh BO3MOXKHOE pPa3BUTHE TIpoIecca, a TaKkKe BBIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanueii:

BBISIBIISITH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTHh  MHGOpMAIMH, JaHHBIX,
HEOOXOMMBIX JIJTS PEIICHHUS 3a1a4H;

BEIOWpATh, aHAIM3UPOBaTh, CHCTEMATH3UPOBaTh H  HWHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpATh (opMy TpeACTaBICHHUS WH(DOpPMAIUK U WILTIOCTPUPOBATH PEIllaeMble
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU,
OIICHUBATh HAJAEKHOCTh HHPOPMAIIUN 110 KPUTEPHSIM, TIPEITI0KEHHBIM YUHTEIIEM
WM COPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTax, JAaBaTh MOSICHEHUS IO XOJy pELICHUs 3a7ayH,
KOMMEHTHUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B XO0/€ OOCYXICHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
npo0OsieMbl, pelraeMod 3a/layd, BBICKA3bIBaTh MJIEW, HAICJICHHbIE Ha TOUCK
pelIeHus, CONMOCTABIATh CBOU CYXKJEHHUSA C CYXACHUSMH APYIMX YYAaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuMe U CXOJCTBO TMO3UIIMM, B KOPPEKTHOU Gopme
(opMyITHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3YJIbTATHl PEUIEHUS 3a/Jaud, SKCIHEPUMEHTA, HMCCIEIOBaHUs,
POEKTa, CaMOCTOSITEIbHO BBIOMpATh (POpMAT BBICTYIUIEHHUS C Yy4€TOM 3ajaad
pPEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUY;



e I[IOHMMATh M MCIOJIB30BaTh NPEUMYILECTBA KOMAHJHOM W WHIWBUIYaIbHOU
paboThI IPU PELIEHUHU YUEOHBIX MaTEMaTHUECKUX 3aj1ay;

e IPUHMMATH 1IE€JIb COBMECTHOW JEATEIbHOCTH, IUJIAHUPOBATh OPraHU3aLUI0
COBMECTHOI padoOThl, paclpenensaTh BUAbl paboT, T0roBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YAbTAT PadO0ThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Yy4YacTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykAeHHS, OOMEH MHEHHUSIMH,
MO3IOBbI€ IUTYpMBl U JIpyTU€), BBIIOJHATH CBOK YacThb paboThl U
KOOPAVUHUPOBATh CBOM JIEHUCTBUS C JPYTMMHU WIEHAMU KOMaH/bI, OLICHHUBATH
KauyecTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUIM, CHOpMYTHpPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUS.

PeryJsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIe 1eiiCTBHUA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBIIATH ILJIaH, aITOPUTM pEIICHUs 3a7aun (UM €ro 4acTh),
BBIOMPATHh CHOCOO pPELIEHUs C YYETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATH BapUAHThl PEIICHHUN C
y4€TOM HOBOM HH(pOpMaLIUH.

CaMOKOHTPOJIb, 3MOLUOHAIbHBIH HHTEJVIEKT:

e BJIAJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Npolecca W pe3ylibTara
pelieHus: MaTeMaTUYeCKOM 3aauH;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH PELICHUU 3aJayH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX ONMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IOCTAaBJIECHHOM LEIUu H
YCIOBHSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJAOCTHKEHUS UEH,
HaXOJMUTh OIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeanMeTHbBIE pe3yabTATHI

K koHiy 00yueHust B 9 kjacce oOy4arouIuiicss MOJYYUT CIAEAYIOIINUE MPEAMETHBIC
pe3yJIbTATHI:

Yucaa 1 BbIYUCIEHUSA

CpaBHUBATH U YIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAIllMOHATIBLHBIE YHCIIA.

Beimonuare apudmerndyeckue AEHUCTBUS € pallMOHAIBHBIMU YHCIIAMH, COYeTast
YCTHBIE Y MUCbMEHHbBIE TPUEMBI, BHITIOJIHATH BBIUYUCICHUS C UPPAIIMOHATIBHBIMU YU CIIAMHU.

Haxonuth 3HaueHUs CTENEHEH C LEJIBIMU IMOKA3aTEIsAMU U KOPHEW, BBIYHUCIATH
3HAYEHMS YUCJIOBBIX BHIPAKCHUM.

OKpyTJISTh IeUCTBUTEIBHBIC YMCIIA, BHIMOIHATH TPUKUJKY PE3yJIbTaTa BBIYUCICHHM,
OIICHKY YUCJIOBBIX BBIPAYKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nvHENHbIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHUS, CBOJAIIUECS K HHM,
MpoCTeHIne APOOHO-PAIMOHAIBHBIC YPABHCHHUS.



Pemars cucremsl IByX JTMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU U CHCTEMBI
JIByX YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemarp TekcToBBIE 3a7aui aJIreOpanvdeckKuM CIOCOOOM C MOMOIIBIO COCTaBICHMUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

IIpoBoauTh MpOCTEHIINE HCCIECIOBAHNUS YPABHEHUW M CUCTEM YpPAaBHEHHU, B TOM
quclie C TNpUMEHEHHEeM Trpaduyueckux mpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIK
YpaBHEHUE WIN CUCTEMA YPABHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemartp nuHeliHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXxaTh pELICHHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPAaBEHCTBO, M300pakaTh PEIICHHWE CUCTEMbl HEPABEHCTB Ha YHCIOBOM
IIPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

Pacrio3naBaTh  (yHKIMM U3y4eHHbIX BUIOB. [loka3piBaTh CcXeMaTHYECKU

pacnoioKeHUe Ha KOOPJAMHATHOM TUIOCKOCTU rpauKkoB PyHKIUHN BUja: y = kx, y = kx +
byy=Fkx y=ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHiA
KO3((PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth W wu300pakaTh cXeMaTUYeCKu TrpaduKu KBAJAPATUYHBIX (DYHKIIHM,
OTMCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIUMA 1O UX Tpadukam.

Pacno3naBath kBagpaTuuHyro (QyHKUIHMIO 10 (opMyse, MNPUBOAUTL MPUMEPHI
KBaJPaTUYHBIX (QYHKIMN U3 peaibHOM XKU3HU, U3UKU, TEOMETPHUH.

Yucaosbie M0OCJIEI0BATEILHOCTH U IPOrPeccun

Pacno3naBath apudmeTHuecKyr0 U TEOMETPUUECKYI0 MPOTPECCHUU MPHU Pa3HbBIX
crnoco0ax 3aaHusl.

BrINoMHATH BBIYKCIEHUS C UCTIOJIb30BAaHUEM (DOPMYIT N-TO WiieHa apuMEeTHIECKON
Y T€OMETPUYECKOU IIPOTPECCUM, CYMMBI IEPBBIX N WICHOB.

N300pakaTh 4eHbI MOCIEN0BATEILHOCTH TOYKAMHA Ha KOOPJIUHATHON TIJIOCKOCTH.

Pemars 3amaun, cBsi3aHHBIE C YHMCJIOBBIMHM TOCJIEIOBATEIHLHOCTSIMU, B TOM YHCIIE
3a/1a4M U3 PeabHOM KU3HU (C UCTIOIBb30BAHUEM KaJbKYJIATOPA, ITU(POBBIX TEXHOJIOTHI).

Cojaep:xaHue yuyeOHOIro nmpeaMera

Yucaa 1 BbIYUCIEHUSA

PamnmonanepHbpie uucna, HWppalMOHAJIBHBIC YHCIA, KOHEYHbIE W OECKOHEUYHBIE
JeCATUYHbIC JpoOU. MHOXKECTBO JEUCTBUTEIBHBIX UYUCEII, JEHCTBUTEIBHBIC YMCIIa KaK




OecKOHEUYHbIE JecATUYHbIe JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JIECTBUTEIBbHBIX YUCEN U KOOPAUHATHOU MPSAMO.

CpaBHeHHME  JEHCTBUTENBHBIX  4HceNl,  apudMeThyecKue  JEHUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKPYIKAOIIET0 MUPA, IITUTEIBHOCTD ITPOLIECCOB B OKPYIKAOIIEM
MHpE.

[TpubnuxEéHHOE 3HaYEHUE BEIMYUHBI, TOUHOCTH NMPUOIKeHus. OKpyTJIeHHE YUCe.
[Ipukuaka v OLeHKa PE3yIbTATOB BHIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOoe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUHW TPETbe U UYETBEPTOMU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX —3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cucreM AByX TMHEMHBIX
YPaBHEHMM C ABYMs IIEPEMEHHBIMU. PelieHne cucTem IByX YpaBHEHUMN, OTHO U3 KOTOPBIX
JUHEHHOe, a Jpyroe — BTOpoMl creneHu. ['paduueckas HMHTEpHpeTalsi CHUCTEMBI
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OAHOM NEPEMEHHOM. Pellienne cuctem JIMHENHbBIX
HEpaBEHCTB ¢ oOAHOM mnepemeHHol. KBangparHele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU

KBaapatuunas pyunkimus, e€ rpaduk u cBoiicta. [lapabona, KoopaAUHATH BEPIIHHBI
napaboJIbl, 0Ch CHMMETPHUH MTapa0OJIBI.

I'paduxu Gpynxumit: y = kx, y =kx + b, y =k/x, y =x3, y=x, y = |x| , # ux cBoiicTBa.

YucioBbIe N0CJIe10BATEILHOCTH U IPOrpPeccun

[lonsiTME  4YMCIIOBOM  MOCIHEAOBATEIIBHOCTU.  3aJaHuE  IOCJIENOBATEIbHOCTH
PEKyppPEHTHOH (opMyJioit u GOpMyIIoH n-ro 4ieHa.

ApudpmeTrnueckas u reomerpuueckas nporpeccuu. dopmynsl n-ro  uieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX 71 YICHOB.

N300paxenue wieHoB apu(pMEeTHUECKOW U T€OMETPUUECKON POrpeccuii TOUkaMu Ha
KOOPAMHATHOM TJIOCKOCTH. JIMHENHBIN U SKCTIOHEHIUAIIBHBIN POCT. CII0KHBIE MPOLICHTBHI.

CrarucTuka v Teopusi BepOATHOCTEH

Crarucruka

TabnuuHoe u rpaduyeckoe MPEACTABICHHUE [aHHBIX, CTOJOYAThle M KPYrOBBIE
auarpammbl, Tpaduky, IPUMEHEHUE AUarpaMM U rpaduKoB JUIsl OMUMCaHUS 3aBUCUMOCTEN
peasIbHbIX BEJMYWH, HM3BJI€UCHUWE HHPOpMAIMM M3 TaONMll, AUarpaMMm U TpaduUKOB.
OnucarenpHble  CTAaTUCTUYECKHE  TOKAa3aTeJId  YHUCIOBBIX  HAabOpOB:  cpelHee
apudmernyeckoe, meduara, HanOobIIEe U HAUMEHbIIIee 3HaUeHUsA. Mepbl paccenBaHUS:
pasMax, oucnepcus u cmaHoapmuoe OmKIOHEeHUe.



CrnyuaiiHasi U3MEHYMBOCTh. VI3MEHUMBOCTh MpU U3MEpPEeHUsIX. Pewarowue npasua.
3axonomepHocmu 6 U3MEHUUBBIX GEIUUUHAX.

Ciyuaiinbie cOObITHA

CrnydyaiiHble OMBITHl  (IKCIIEPUMEHTHI), DJIEMEHTApPHBIE CIydalHbIE COOBITUS
(ucxomsl). BeposiTHocTM  »neMeHTapHbIX  coObITHM. CoObITHS B CIy4YalHBIX
AKCIIEPUMEHTAaX U ONaronpusiTCTBYIOIIME dJEMEHTapHble COObITHS. BeposiTHOCTH
CIy4aiiHbIX COOBITUH. OMBITBI C PABHOBO3MOXHBIMH DJIEMEHTAPHBIMUA COOBITHSMH.
Kiaccuyeckre BEpOSITHOCTHBIE ONBITBI  C  HCMIOJb30BAHUEM MOHET, KyOHUKOB.
Ilpeocmasnenue cobvimuii ¢ nomowpio ouazpamm dinepa. IIpomusononodicHvie
cobvimus, 00veounenue u nepecevenue coovimui. Ilpasuno cinodxcenuss gepossmuocmei.
Cayuatinetii ev1oop. Ilpeocmasnenue sxcnepumenma 6 e6ude oepesa. Hezasucumovie
coovimus. Ymnodxcenue eeposimnocmei Hezagucumvix coovimuil. I[locneoosamenvrule
He3agucumvle ucnoimanus. llpencrapieHue o HE3aBUCUMBIX COOBITHUSIX B KU3HH.

Inemenmovl KOMOUHAMOPUKU

IIpasuno ymmooicenus, nepecmanosxu, ¢paxmopuan uucia. Couemanus u Yucio
covemanutl. Popmyna yucna covemanui. Tpeyeonvnux Ilackana. Oneimsl ¢ 60abUUM
YUCTIOM PABHOBO3MONCHLIX JJIEMEHMAPHLIX cobbimull. Buiuucnenue eeposmuocmetl 6
ONbIMAX C NPUMEHEeHUeM KOMOUHamopHvlx Gopmyn. Ucnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmuocmu coovimuil 6 cepuu ucnotmanuii bepuynnu.

Cnyuaiinle genuuunbl

3HaKomMcmeo co CAy4auHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX
cryuaunvlx eeauuun. Pacnpedenenue eeposmuocmeu. Mamemamuueckoe odcuoanue.
Ceoticmea mamemamuuecko2o oodcuoanus. Ilonamue o 3axkone O0ILWIUX HUCE].
Usmepenue eeposmuocmeu. Ilpumenenue 3akoHa OO0TbWUX YUCel 6 COYUOIOSUU,
cmpaxosanuu, 6 30pA8OOXpAHeHuu, obecneyeHuu OE30NACHOCMU HACeNeHUs 8
Ype3BbIYAUHBIX CUMYAYUSIX.



KAJIEHIAPHO TEMATUYECKOE IINTABHUPOBAHUE
aaredpa 9 kaacc (3 yaca B Hefle/110)

Ne ypoka

Tema ypoka

Kom-Bo
JacoB

DNIEMEHTBI COAECPKAHUS

Jara
o
JIaHy

Jara

1o
bakTy

IHoBTOpenue (34)

IToBTOpEeHue Kypca

Pewrenue kBaspaTHBIX ypaBHEHUM U

. anreOpsl 8 Kiacca HEpaBEeHCTB. MeTo/1 MHTEPBAJIOB.
> JIeicTBUA ¢ KB. KOPHSAMH.
' 3 [TocTpoenue rpadukoB KB. QyHKIIMHA
3.
CreneHsb ¢ paluoOHAIbHBIM NMoKa3aTesieM (13 u)
4. CreneHb ¢ 1ENbIM CreneHb ¢ HaTypallbHBIM MOKa3aTeleM
MOKa3aTeseM.
5. 3
6.
Apupmernyeckuit Kopenb n- crenenu u3
7. KOpPEHb HaTypalbHOU HEOTPHULIATEIHLHOTO YHCTIa, KOPEHb
CTETeHU ’ HEYETHOM CTENeHH U3 OTPULIATEIBHOTO
4HClIa, U3BJICUCHUE KOPHS,
8. MOJIKOPEHHOE BBIpAKEHUE, TOKA3aTEINb
KOPHSI, pajirKal
9. CaoiicTBa Kopensb n- crenenu u3 npousBeeHus,
apu(pMETHIECKOTO ) YaCTHOTO, CTENIEHU, KOPHSI
10. KOpHS
Crenens ¢ CreneHb ¢ TH00BIM ETOYHUCICHHBIM
11. paMOHAIIEHBIM 1 MoKa3aTejIeM, CBOMCTBA CTCIICHH,
MoKa3aresieM
Crenens ¢ CreneHb ¢ TH00BIM ETOYHUCICHHBIM
12. panroHaTBHBIM 1 [IOKa3aTeJIeM, CBOMCTBA CTEIEHH,
1oKa3aresieM
13, Bossenenue B HepasencrBa ogHoro 3Haka,
CTENEHb YHCIOBOTO YMHOKE€HHE HEPAaBEHCTB OJHOIO 3HAKA,
HEpaBEHCTBA ’ BO3BEJICHHE B CTETICHb YHCIIOBOTO
14, HEpaBEHCTBA, BO3BE/ICHUE B
TTOJIOKUTENIbHYIO CTETIeHb, BO3BE/ICHNE
B OTPHUIATENIbHYIO CTENEHb
O6o0maromnuii ypok CremneHb ¢ parmoHAIBHBIM
15. «CTteneHs ¢ 1 MoKaszareseM, apupMeTHIecKui
paIrMoOHAIbHBIM KOpEHb n-U CTENEHU
16. Koumponwvnasn KonTtposb 3HaHuN 00ydaronmxcs
paobomaNel «Cmenens c 1
PAYUOHATILHBIM
nokaszamesnemy
Crenennas ¢pynknus (15 1)
17. /1 3




18. /2 | AHanu3 KOHTPOJBbHOU OyHKIMS, HE3aBUCUMAs U 3aBUCUMas
pabotel. O6nacTh NepeMeHHas1, 00J1acTh ONpeAeICHUs

19.°/3 onpeaeneHus: QYHKINH dbyHKMH, rpaduk GyHKIHHA

20. /4 | Bo3pacranue u
yObIBaHHE (YHKITUU Bo3spacraromas u yoeiBarorias Ha

2115 MHOXECTBE (DYHKIIHSI, CTETICHHAs

22. /6 byHkus y = x”

23. /7 | YEétHOCTH M Uérnas ¢pyHKIMsA, HeYETHAS QYHKITUA,
HEYETHOCTD CUMMETPUYHOE MHOXECTBO, AJITOPUTM
byHKIIH uccienoBanusa GyHKIUM Ha YETHOCTD,

24. 18 rpaguk 4€THOI 1 HEYETHON PYHKIUH,

rpaduk Qynxium y = 3/x
25. /9 | dyHKuusa y=K/x 1 K
OyHKIuA y ==, QyHKums y = —,

26. /10 * *

27. 111
Hepasencrta u WpparmonanbHble ypaBHEHHsI, METO

28. /12 YpaBHEHHH, BO3BEJICHUSI B KBaJpaT, IPOBEPKA

29. /13 | comepxaiuue cTerneHb KOpHEW, TOCTOPOHHUN KOPEHb

30. /14 | O6o6marouii ypok DyHKIMSA, UPPALUOHAIIBHBIE YPAaBHEHUS
«CrenenHast QyHKIIS»

31./15 Konmponsnas paoma KonTpoib 3HaHuit 00y4aromuxcs
No2 «Cmenennasn
dynukyusn»
IIporpeccun (15 1)
32./1 AHanm3 KOHTPOJIBHOMU UHucnosas 1ocienoBaTenbHOCTb, YICHBI
pabotbl. Yncnosas M0CJIEI0BATENILHOCTH, (HOPMYJIBI N-TO
3.0 MOCJIEI0BATEIbHOCTb. YJIeHa MO0CJIe10BaTeIbHOCTH,
) peKyppeHTHBIE (OPMYJIBI
34./3 Apupmernueck Apudmernueckas mporpeccus,
asi mporpeccust pasHocThb, (hopMyJia n-ro ujaeHa
35. /4 apuMeTHyecKoil nmporpeccuu,
cpeaHee apupMeTH4ecKoe,
36./5 XapaKTEPUCTUYECKOE CBOMCTBO
apu(pMeTHYeCcKOil MPOrpeccuu.
37.16 Cymma n nepBBIX Apudmernueckas mporpeccus,
YJIEHOB (dbopMmyna CyMMBI N IEPBHIX WICHOB
38. 11 apupMeTnIecKoi apu(pMeTHYecKoil mporpeccun
IpOrpeccuu
39./8 ['eomerpuyeckas mporpeccus,
I'eomerpuyeckas o
40. /9 3HaMEHAaTellb T€OMETPUIECKO
MIPOrpeccHst
nporpeccu, opMmyia n- ro 4jieHa
41.710 TE€OMETPUYECKON TPOrPECCUH
42./11 | Cymma n mepBbIX I'eomerpuyeckas mporpeccus, popmyna
43 /12 | QICHOB CYMMBI N TIEPBBIX YJIECHOB
reoMeTpuyecKon reOMEeTPUYECKON MPOrpeccuu
IIPOrPECCUU
44./13 | O600maromumii ypok ['eomerpuyeckas mporpeccust
45 /14 | «IIporpeccnim» Apudmernueckas nmporpeccust




46./15 | Konmponvnaa paboma KonTtposb 3HaHUN 00yJaronuxcs
N3 «lIpozpeccuuy
Cuyuaiinbie coobiTus (144)
47./1  |AHanu3 KOHTPOJbHOU HeBo3moxHbIE, JOCTOBEPHBIE U
paboTHL cllydaiiHble COOBITHSI, COBMECTHBIC U
CoObITHS HECOBMECTHBIE COOBITHS,
PaBHOBO3MOXHBIE U
HEPaBHOBO3MOKHBIE COOBITHSL.
48. /2 BepositHOCTh cOOBITHI BeposiTHOCTB, UCXO]1 UCTIBITAHMUS,
3JIeMEHTapHbIE COOBITHS,
19 73 OIIaronpUATCTBYIOIINE UCXOJIbI,

' BEPOSTHOCTb HACTYIJICHUSI COOBITHSL.
50./4 Pemenne JlocToBepHBIE COOBITHSI, HEBO3MOXKHBIC
51./5 BEPOSITHOCTHBIX 33714 C COOBITHUS, CITy4allHbIe COOBITHS

TTOMOIIIBIO
52.16 KOMOHMHATOPUKHU.
53.77 I'eomeTpuyeckas Knaccuyeckast BeposiTHOCTHas cxema,
BEpPOSITHOCTD BEPOSTHOCTH COOBITHH,
reoMeTpuyeckasl BEpOSITHOCTD,
54./8 PaBHOBO3MOXHbIE COOBITHS,
MpENebHBIN Mepexo.
55./9 OtHoCHuTeIbHAs YacToTa OtHOoCHUTeNIbHAs YacToTa,
36./10 | 1 3aKoH OOJIBIIINX YHCEIL. CTAaTUCTHYECKasi BEPOSITHOCTh, 3aKOH
OOJIBIINX YHCET.
57./11
58./12 | O6o6maronuii ypok BeposiTHOCTh COOBITHI, OTHOCUTEIBHAS
59 /13 «CrnydaifHble COOBITHSI» 4acTOTa, CTATUCTHYECKasi BEPOSITHOCTD,
3aKOH OOJIBIINX YHCETI.
60./14 | Konmponvuaa paboma KonTtpons 3HaHui 00y4aromuxcs
Nod «Cnyuaiinvie
codvimus)
Cayuaiinbie Besinunnbl (124)
61./1 AHnanu3
62 /2 KOHTPOJIBHOU O06paboTka UHPpOPMAIIH, TAOIUIBI
pabotei(10mMun). pacrpeeneHus JaHHBIX, TaOIUIa CyMM
63./3 Tabnuip! pactpeneneHus
64. /4 IToauroHs! 4acTOTHI IIoauroHe! 4acTOT, HOJIUIOH
OTHOCUTEIBHBIX YaCTOT, pa30MeHNE Ha
65./5 KJIACChI, CTOJIOYATAsE ¥ KPyroBas
TArnaMMbl
66. /6 I'enepanbhas ['enepanbHasi COBOKYIMHOCTH, BBIOOpPKA,
COBOKYITHOCTb U penpe3eHTaTUBHAsT BRIOOpPKA, 00bEM
BBIOOpKaA TeHEpaATbHON COBOKYITHOCTH,
BBIOOPOYHBII METOI, CpeHee
67.1/7 apu(pMETHIECKOE OTHOCUTEIIbHBIX
4acToT.
68. /8




69./9 Pa3max n I'enepanbHasi COBOKYIMHOCTh, BBIOOPKA,
70,710 | LeHTpalbHbIe penpe3eHTaTHBHAs BEIOOPKA, 00BEM
' TEH/ICHIIUN reHepaJbHOM COBOKYIHOCTH,
nrifinnamrni aaran _anamnaa
71./11 | O6oOmaromHii ypok O6paboTka UHPOPMAITUH, TAOIUIIBI
«CnyyaiiHble BeIMYUHBD) pacripeiesieHHsl JaHHbIX, TaOIuLa
CYMM, IIOJIMTOHBI YaCTOT, T€HEpaJIbHAS
COBOKYITHOCTb M BBIOOpKa, pa3max,
MOJ1a, MEIMaHa, CPeIHEE 3HAYCHUE,
LEHTpaJlbHask TeHAEHIHs
72./12 | Konmponvuaa paboma KonTtpons 3Hanuit 00yvaromuxcs
No5 «Cnyuaiinoie
6eUUUHBLY
MmuozkecTBa, Joruka (154)

73./1 | Anamms ITonMHOKECTBO, MHOXKECTBO, 3JIEMEHTEI
KOHTPOJIbHOMN MHOXECTBA, Kpyru Jiiepa, pa3HOCTb
paboTEI. MHO’KECTB, JIOINIOJIHEHHE 10 MHOKECTBA,
MHoxecTBa. YHCIOBbIE MHOXKECTBA, MIEpPEeceUeHe U

74./2 | MHoXecTBa 00beIMHEHIE MHOKECTB,

COBOKYITHOCTb.
BeickasbiBanust. TeopeMsl. Beicka3biBaHMe, OTpULIaHUE
5.3 BBICKA3bIBaHUsI, MpsiMasi U 0OpaTHast
TEOpEMbl, HEOOXOJUMBbIE U
76. /4 JIOCTaTOYHbBIE YCIIOBUS, B3aUMHO
IIPOTUBOIMOJIOKHBIE TEOPEMBI
77 /5 CnenoBanue u [Ipennoxenus ¢ NepeMEHHBIMH,
PaBHOCHUIILHOCTD MHO’KECTBO UCTUHHOCTH,
73 /6 PaBHOCUIIBHBIE MHOYKECTBA, CUMBOJIBI
) OOLTHOCTH U CYIIIECTBOBAHUS
79. /7 | YPaBHEHHE OKPYKHOCTH PaccrosiHre MexIy IBYMS TOUKaMH,
(dhopMyia pacCTOsIHUS, YpaBHEHHE

80. /8 ¢Gurypsl, ypaBHEHHE OKPY>KHOCTH

81. /9 | YpaBHEHHE PSAMONL. VYpaBHeHHe npsAMOH, Tpaduk

ypaBHEHUs MPSIMOM, YTJI0BOI

32 /10 KO3 PUILIMEHT TPsSMOH, B3aUMHOE 24.03

PacroI0kKEeHUE IPSIMbIX.
MHoxecTBa TOUEK Ha durypa, 3a1aHHasi ypaBHEHUEM WJIH

83. /11 | KOOpaAMHATHON CUCTEMOM YpaBHEHUH C IBYMs

IIJIOCKOCTH. HEM3BECTHBIMU; (UTypa, 3aJJaHHAs
HEpPABEHCTBOM WJIM CHCTEMOM

84. /12 HEPABEHCTB C JIByMs] HEU3BECTHBIMU.
O60061marommii ypok MHoxecTBa. Bricka3biBaHUS.

85. /13 | «MHOXkeCTBa, JIOTHUKa» TeopeMsl. YpaBHeHUE MPSMOM.
O06o0maromHii ypok VYpaBHEHHE OKPYXKHOCTH.

86. /14 | «\MHOXKeCTBA, JTOTHKA» MHoOecTBa TOUEK Ha KOOPJAMHATHOMN

IIIIOCKOCTHU




Koumponwvnaa paooma KonTtposb 3HaHUN 00yJaronuxcs 12.04
87. /15 | N6 «Mnoxncecmea,
J102UKa»
IMoBTOpenne (15 v)

88./1 Ananuz Brimonsste apudmernueckue
KOHTPOJIbHOMN JICACTBUS, COUETAs] YCTHBIC U
paboThL MMCbMEHHbIE IPUEMBI, HAXOIUTh
IToBTOpEHuUE. 3HAYEHUs1 KOPHS HAaTypaJbHOW CTEIICHH,
Beipaxkenus u ux CTENEHHU C PAllMOHATIbHBIM
peoOpazoBaHus MOKa3areseM; MPOBOAUTH 110

M3BECTHBIM (pOpMyJIaM U MpaBUIIaM

89./2 | Ilosropenne. npeobpa3oBaHusi OYKBEHHBIX
Bripaenns u ux BBLIPKEHUH, BKIIFOYAIOIIUX CTEIEHH,
npeodpazoBaHUs PaMKaIIbl; BHIYMCIIATH 3HAYEHHS

YHUCIIOBBIX U OYKBEHHBIX BBIPAKEHUM,
OCYIIECTBIISAS HEOOXOANMbBIC
MIOJICTAHOBKH U MTPeoOpazoBaHusl.

90./3 [ToBTOpenue. Pemiats nuneliHbIC, KBaIpaTHBIE,
VYpaBHEHUS U CUCTEMBI palMOHANIbHBIE YPaBHEHUA U
ypaBHEHUI HEPaBEHCTBA, UX CUCTEMBbI; COCTABJIATh

YpaBHEHHS U HEPABEHCTBA 110 YCIOBUIO
3a/1a4u; WCIOJIb30BATh JIJIst
MPUOIMKEHHOTO PELlIeHHs] YpaBHEHUN
Y HEpPaBEHCTB IpapuecKuii MeToI.
N3006paxars Ha KOOPAUHATHON
IIJIOCKOCTA MHOYKECTBA PEIICHUN
MPOCTEUIINX YPABHEHUM, HEPABEHCTB
Y UX CUCTEM.

91./4 [ToBTOpEHue. Pemare  nuHENHBIE, KBajpaTHBIE,
Hepasencrsa u paIMoOHANIbHBIE CUCTEMBI YpaBHEHUHN

075 CUCTEMBbI HEPABEHCTB 1 HEPAaBEHCTB, COCTABISATh CHCTEMBI

) YpaBHEHHMI W  HEPABEHCTB IO
YCIIOBHIO 3aJlayM.

93./6 [TpomexxyTouHas KonTtposnb 3HaHu#i 00ydaronmxcs 26.04
aTTeCcTalus

94. /7 IToBTOpEHHUE. CocTaBiATh ypaBHEHHS U HEPABEHCTBA I10
TexkcroBbie 3amaun YCIIOBUIO 3aJlauH

95./8

96./9 [ToBTOpEHue. Onpenenars 3HaYeHne GyHKIUH 110

OyHkMU U TpaduKu

3HAYEHUIO apryMEHTa IPH Pa3IndHbIX
crioco0ax 3aaHusi GYHKIMU; CTPOUTD
rpaduKu U3y4eHHBIX (QYHKIUH;
OIMCBIBATH 110 TPaQUKY U B
MPOCTEHIINX clydasx no ¢opmyse




97./10

TTOBEJICHUE M CBOMCTBA (PYHKITHH,
HAXOJIUTh 10 rpaduKy GyHKIUU
HauOoJIbIINE U HAUMEHBILINE 3HAUCHMUS;
pelarb ypaBHEHHUS, IPOCTEUILINAE
CHCTEMBbl YpaBHEHUIl, UCTIONB3Ys
CBOMCTBA (PYHKIMIA U UX TPapHKOB.

98./11

99. /12

[ToBTOpeHue.
Apudmernueckas u
reoMeTpudecKas
Iporpeccuu

[IpuMeHsATh IpH penieHny 3a1a4
orpezeneHue U GopMyy n — ro 4ieHa
apu(MeTnyeckor mporpeccuu,
XapaKTEPUCTUUECKOE CBOMCTBO
apupMETHIECKOI Mmporpeccuu, GopMyIIbl
CYMMBI N TIEPBBIX WICHOB
apuMeTnyeckoi Mporpeccuu;
orpeseneHne 1 GopMyay n — ro wieHa
MIPOrPECCHH, XapaKTEPUCTUUECKOE
CBOMCTBO I'€OMETPUYECKON IIPOrPECCHH,
(hopMyy CyMMBI N IEPBBIX YJICHOB
T€OMETPUYECKOM POTPECCUMU.

100. /13

101. /14

102. /15

IToBropenue. IIpakTuko-
OpPUEHTUPOBAHHBIC 331241

Pemenue 3ama4 u3 okpyxarouei
JECTBUTEIBHOCTH, CBS3aHHBIE C
(hopMUpOBaHUEM MPAKTUICCKHIX
HAaBBIKOB, HEOOXOANMBIX B
HOBCGILHGBHOfI JKHN3HHU, B TOM 4YUCJIC C
KCII0JIb30BAaHUEM MaTEPUAIOB
KpaeBeeHHUs, DJIEMEHTOB
IMPOU3BOACTBCHHBIX

IIPOLIECCOB




KPUTEPUU OLIEHUBAHUA
OuneHka yCTHBIX OTBETOB YYALIUXCH.

OTBET OLICHUBACTCS OMMEMKOU «5», €CIM YYEHUK: TIOJIHO PaCKpbLI
collepKaHUE Marepuasia B 00beMe, MPEeIyCMOTPEHHOM IPOrpaMMON U Y4eOHHKOM,
U3JI0KWJI ~ Marepuarl  TPaMOTHBIM  SI3BIKOM B OIPEIEICHHOW  JIOTMYECKOMN
[IOCJIE0BATENBHOCTH, TOYHO MCIOJB3Ysl MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
IPaBUJIBHO BBIMOJHUI PUCYHKH, YEPTEkKH, I'paUKH, COMYTCTBYIOLINE OTBETY; MOKA3ajl
YMEHUE WIUIIOCTPUPOBATh TEOPETUYECKHE IIOJIOKEHUS KOHKPETHBIMHM IIpUMEpamy,
OPUMEHATh HMX B HOBOW CHUTyallUM IIPYM BBIIIOJIHEHUM IIPAKTHYECKOrO 3a/JaHMs;
[IPOJEMOHCTPUPOBAJI  YCBOCHHME pAaHEE M3YYEHHBIX COIYTCTBYIOIIMX  BOIPOCOB,
c(hOpMHUPOBAHHOCTh U YCTOMYUBOCTH UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHUI U HABBIKOB;
OTBEYAJI CAMOCTOSITEJIbHO 0€3 HaBOJSAIIMX BOIPOCOB yuyuTens. Bo3MOXHBI OfHA - JABE
HETOYHOCTH TP OCBEIICHUM BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJIKAX, KOTOpPBIE
YYEHUK JIETKO UCIPABUII IO 3aMEYAHUIO YUUTEIS.

OTBeT OLIECHMBAETCS OTMETKOM «4», €CIIM OH YIOBJETBOPSET B OCHOBHOM
TpeOOBaHUAM Ha OLEHKY «5», HO MPU 3TOM UMEET OJIUH U3 HEJOCTATKOB: B M3JI0KEHUHU
JOIyIIEHbI HEOOIBIINE TPOOEIbI, HE NCKA3UBILNE MATEMATUUYECKOE COJIEP)KAHUE OTBETA,
JONYIIEHbl OJMH — JBa HEAOYETa IPU OCBEIIEHWM OCHOBHOI'O COJEpP)KaHUA OTBETA,
MCIIPABJICHHBIE 110 3aMEUaHUIO YUUTEIs; JOMYyLIEHbl OIMOKa Ui 0oJiee ABYX HEI0UYETOB
IIPY OCBELIEHUU BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIIPABICHHBIE 110
3aMEYAHUIO YUUTEIS.

OT1MmeTrka «3» CTaBUTCS B CIEAYIOUIUX CIIy4asiX: HEMOJIHO WA HETOCIEI0BATEIbHO
PacKpbITO COJIEp)KaHME MaTepuana, HO TOKa3aHO oOllee TMOHMMAaHUE BOIpoca W
MPOJAEMOHCTPUPOBAHbl ~ YMEHHUS, JIOCTaTOYHBIC  JJIi  JaJbHEWIIEr0o  yCBOCHUS
MporpaMMHOr0 Matepuaina (ompeaesneHHble «TpeboBaHUSIMM K MaTeMaTUYECKOU
MOATOTOBKE YYAIIUXCS»); UMEJIUCh 3aTPYIHESHUS WU JOTYIIEHBI OIIMOKY B ONpe/IeICHUN
MOHATHUM, HCIOJB30BAHUU MATEMaTUYECKOM TEPMUHOJIOTHH, YepTeXaxX, BBIKJIAAKaX,
WCTIPABJICHHBIC MOCIIC HECKOJIBKUX HABOJISAIIMX BOIIPOCOB YUUTENIS, YYEHUK HE CIIPaBUJIICS
C MPUMEHEHHUEM TEOPUHU B HOBOW CUTYyaIlMU MIPU BBIMOJHEHUH TPAKTUYECKOIO 33/IaHUsI, HO
BBITIOJIHAJT 33JIlaHUs 00s13aTETLHOTO YPOBHS CJIOKHOCTH MO JaHHOW TEeMe; MPU 3HAHHUH
TEOPETHUECKOT0 MaTepuaja BBISBICHA HEIOCTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHHU U HABBIKOB.

OTmeTka «2» CTaBUTCA B CIHEAYIOIIMX CJIydasX: HE PACKPHITO OCHOBHOE
coJiepkaHue yueOHOTO MaTepuaia; OOHAPYKEHO HE3HAHHE WJIM HETIOHWUMAaHUE YIYCHUKOM
OonpInieil i Hanboyiee BaKHOW YacTH Y4eOHOro MaTepuaya; JOMYIIEeHbI OIMMOKH B
OTPENCIICHUN TIOHSTUH, MPU HCIOIH30BAaHUM MATEMATUYECKOW TEPMHUHOJIOTHUU, B
pUCYHKaX, uepTexax WM Tpadukax, B BBIKJIAJIKaX, KOTOpbIE HE HCHPABJICHBI MOCIE
HECKOJIbKUX HaBOJISAIIUX BOMPOCOB YUUTEIIS.

OTmerka «1» CTaBUTCA, €CIM: YYCHUK OOHAPYX W TMIOJHOE HE3HAHHE U
HEMOHUMAaHUE MU3y4aeMoro y4yeOHOro marepuasna Wik HE CMOT OTBETUTh HU Ha OJUH U3
MIOCTABJICHHBIX BOIIPOCOB I10 U3y4aEMOMY MaTepualy.



OuneHka MUCbMEHHbIX Pa00T yUaAIIUXCH.

OrMmerka «5» craButcs, eciau: padoTa BBINOJIHEHA IOJHOCTBIO; B JIOTMYECKUX
paccyX/IeHHUAX U OOOCHOBAHMU PEIIEHUS HET MPOOEJIOB M OIIMOOK; B PEIICHUU HET
MaTeMaTUYECKUX OMMOOK (BO3MOXHA OJHA HETOYHOCTb, OIKCKA, HE SBIIAIOIIAACA
CJIEICTBUEM HE3HAHUS WJIM HEMOHMMaHUs y4eOHOr0 MaTepuasa).

OtrMeTka «4» cTaBUTCS, €clid: pabOTa BBIMOJHEHA MOJHOCTHIO, HO 0OOCHOBAHHMS
1aroB peLIeHUs] HEIOCTATOYHBI (€CTM yMEHHEe 000CHOBBIBATh PACCYXICHUS HE SBISIIOCH
CHEIHAbHBIM 00bEKTOM MPOBEPKH); TOMYyIICHA O/JHA OIMIMOKA WM JABa-TPU HEJAOYETa B
BBIKJIQ/IKaX, PUCYHKAX, YepTexkax Wi rpadukax (€civ 3T BUIBI paOOThI HE SBISUIUCH
CHEIHATbHBIM 00bEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIH: JOIMYIICHBI 0oJiee OJHOW OMMOKU Win Oosee ABYyX-
TpEX HENOYETOB B BBIKIAJKAX, 4YepTekax WIM rpadukax, HO ydalluiics BIlajeer
00s13aTeIbHBIMU YMEHUSIMU 110 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU: JOMYILIEHbl CYHIIECTBEHHbIE OLUIMOKH, MOKa3aBIIUE,
YTO yyalluiics He BiaJeeT 00s13aTeIbHbIMU YMEHUAMH 10 JAaHHOW TeMe B IOJHOU Mepe.

OtMmeTtka «1» craBuTCs, eciu: paboTa MoKasaja MOJHOE OTCYTCTBHE Y y4allerocs
00s13aTeNIbHBIX 3HAHUM U YMEHUH 110 IPOBEPAEMOIl TEME WM 3HAUUTEIbHAs YacTh pabOThI
BBIIIOJIHEHA HE CAMOCTOSITEIIBHO.

Kpurepuu omndox

K rpy0bim ommbOkaM OTHOCATCS OIIMOKH, KOTOpble OOHApYy>KHMBAIOT HE3HAHHE
ydarmumucs ¢Gopmyll, MpaBujl, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHUE UX MPUMEHSTH;
HE3HaHWE TPUEMOB PEIICHHUsS 3a/lay, paccMaTpUBAaEMbIX B Y4YE€OHUKAX, a TaKxKe
BBIYMCIIUTENbHBIE OLIMOKH, €CJIM OHU HE SIBJSIOTCS OMUCKOM.

K HerpyObIM ommbOkaM OTHOCSTCS: TOTEpS KOPHS WJIM COXpPAaHEHHWE B OTBETE
ITOCTOPOHHETO KOPHS; oTOpackiBaHue 0e3 0OBSICHEHUN OJHOTO M3 HUX M PaBHO3HAYHBIC
UM;

K Hemoyeram OTHOCATCA: HEPALMOHAIBHOE PEILIECHUE, OMMCKH, HEJOCTATOYHOCTH
WJIM OTCYTCTBUE TOSICHEHUH, 000OCHOBAHMI B PEIICHUSX.

HopMBblI 011€HOK NPH TECTOBOM KOHTPOJIE

«5» OTJIMYHO 90 -100 % npaBUJIBHBIX OTBETOB TECTA

«4» xopoiio 70 - 89 % npaBUIIbHBIX OTBETOB TECTA

«3» y10BJI€TBOPUTEJIbHO 50 - 69 % npaBUIBHBIX OTBETOB TECTA
«2» MJ10X0 MeHee 49 % npaBUIIbHBIX OTBETOB TECTA




JInet koppeKTHpOBKH padoyeil mporpaMMsl

HaszBanue Temsl, pasnena [ara o [IprurHa KOPPEKTUPOBKHU [Hara o
KTII hakry
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